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ABSTRACT

PEST MANAGEMENT

IN MICHIGAN PUBLIC SCHOOLS

By

Deborah L. Miller

Public school personnel face a variety of pest related problems ranging from health hazards

and economic destruction to aesthetic damage. In order to develop model school pest

management/pesticide policy guidelines, existing pest problems and control practices need to be

identified. A questionnaire designed according to the principles of Dillman's Total Design Method

was prepared in 1987 to assess perceived pest prevalence, pest management practices,

personnel responsible for pest management, level of satisfaction with current pest management

efforts, concern expressed over pesticide use in the school environment, types of pest

management records maintained, and interest in new pest management program development.

Responses were compared by school district size, location and community type. It was tound that

size is an important factor in pest presence and choice of personnel responsible tor management.

It was also tound that pest control companies are employed by over 70% of the districts. New

program development should take both district size and pest control company employment into

consideration.
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INTRODUCTION

Managers of public buildings, health care facilities and schools face a variety of pest related

problems ranging from health hazards and economic destniction to aesthetic damage. Common

pests which cause such problems include insects (e.g. ants, cockroaches, flies, fleas,

mosquitoes, termites and wasps), vertebrates (e.g. rats, mice, birds and bats), weeds and plant

pathogens (National Academy of Science, 1980).

Various tactics and tools are available for control of these pests. Habitat modification

includes sanitation, effective food storage, physical exclusion and removal of harborage. Direct

suppression is pcssrble by means of trapping, biological control agents and pesticides. These

methods can be utilized as part of a comprehensive pest management program called Integrated

Pest Management (IPM). IPM consists of the development, use and evaluation of pest control

strategies that result in favorable scale-economic and environmental consequences (Olkowski,

1980; Bird of al., 1990). It is a systems approach to reduce pest damage to tolerable levels

through the use of techniques selected as appropriate for the situation in which they are to be

used. (See Figure 1.) However, despite the variety of available management methods,

pesticides are often relied upon as the primary or sole pest control agents (Thorpe, 1988).

When less toxic measures are ignored in favor of pesticides, unnecessary public exposure and

increased health risks may result (Flint and van den Bosch, 1981).

In recent years, there has been a marked increase in public awareness of potential health

hazards and environmental risks associated with pesticide use (Center for the Integration of

Applied Sciences, 1981; National Academy of Science,1980; Environmental Defense Fund

and Boyle, 1979; von Rumker et al., 1975). In 1985, Michigan Govemor James Blanchard
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Figure 1. The IPM Process.

A series of decisions are made during the IPM process. After pest assessment, the intial

decision concerns whether or not pest presence is within acceptable limits. If it is not, available

control methods are evaluated to determine if any are appropriate for the situation. If none are

appropriate, pest presence acceptability must be reassessed to decide if the risk of pest

presence itself outweighs the risks of using control methods deemed inappropriate. If,

however, pest management methods appropriate for the situation exist, they can be used.

Following control implementaion, effectiveness of the method(s) used must be evaluated. If

effectiveness is found wanting, additional measures may need to be taken. If control is

determined to be adequate, no further decision or action is necessary until the next time when

pest presence is reassessed.



charged the State Cabinet Council on EnvironmeMal Quality with the task of assessing existing

pesticide regulations and providing specific recommendations as part of an overall strategy for

improving pesticide management and regulation. As a result, the report “A Strategy for

Improved Pesticide Management in Michigan” was issued (Michigan Department of Agriculture

Pesticide Subcommittee, 1985).

The report highlighted four areas of concern regarding public exposure. These included

(1) the nature of state policies that govern the use of pesticides in public buildings, (2) whether

existing policies adequately consider pesticide-related health risks to the general public,

(3) whether individual chemical hypersensitivity is a significant concern and (4) whether

widespread residential and agricultural use of pesticides represents a significant risk to human

health or environmental Integrity. The Subcommittee proposed ways to minimize human

exposure. One recommendation was to ”Develop model public building, school and health care

facility pest management/pesticide policy guidelines for adoption by appropriate agencies."

In 1987, a preliminary report on ”Integrated Pest Management for Michigan Schools"

(Larsen et. al., 1987) was prepared by participants of Michigan State University's College of

Natural Science Course 447. This report provided an overview of the public school system,

reviewed pest data and discussed IPM and its implementation. It was found that little lnfonnation

existed on pest problems and control practices used within schools. Head lice were the only

documented pest with over 350,000 cases reported annually to the Michigan Department of

Public Health. Other pests said to be problems included cockroaches, rodents, ants and

weeds. Management practices were also not documented, but were said to include sanitation

and pesticide applications.

The first step in the development of any IPM program is the identification of existing pest

problems and control practices. In order to acquire this lnfonnation, a five part questionnaire was

designed to assess (1) perceived pest prevalence, (2) management practices. (3) school

personnel involved in making pest management decisions, (4) degree of satisfaction with



practices used and control achieved and (5) the need to implement or improve pest

management guidelines. During the fall of 1987, this questionnaire was distributed to 565

Michigan school district superintendents.

The purpose of this survey was to obtain new information on Michigan public school

districts. It was hypothesized that based on either district size, location or community type:

" pests perceived as problems by K-12 public schools vary in intensity and variety ,

' control practices used to prevent and manage the pests vary and are also dependent on

actual pest presence,

‘ different personnel are responsible for pest management execution,

‘ the level of satisfaction with cunent pest management efforts and control achieved as

well as the amount of concern over pesticide use in the school environment differs in

expression,

‘ different types of pest management records are maintained and kept for different time '

periods, and

' interest in new pest management technical assistance and program development

varies.



LITERATURE REVIEW

A number of surveys have been conducted to assess general public attitudes,beliefs and

behaviors toward pests, pesticides and pest management. These were first conducted at the

same time expression of public concern over environmental problems started to show up in polls

in the late 19608 (Council on Environmental Quality, 1980).

WWW

Initial surveys focused primarily on pesticide use. Finklea et al (1969) reported that 90% of _

196 families surveyed in South Carolina used pesticides in the home and that most users

ignored common-sense safety precautions; eg. 88% did not keep pesticides in a locked area,

66% stored them within reach of small children, and 54% placed them near food or medicine.

In a survey of three urban communities (Philadelphia, PA, Dallas, TX and Lansing, MI), von

Rumker et al. (1972) reported that the average deposit of pesticide active Ingredients per urban

residential acre was between 5.3 and 10.6 pounds. Of 525 respondents. 92.5% reported using

pesticides. Eighty-four percent said they did so without reservations, whereas 8.5% indicated

concern about possible side effects. Three and a half percent reported believing that birds,

bees, etc. were diminishing and/or that pets became sick from the use of pesticides around the

house and yard.

Prompted by local interest in public and environmental health aspects of pesticides, the

Pennsylvania Allegheny County Health Department was asked to monitor local use and health

effects of pesticides and to develop a public education and lnfonnation program on pest control

without pesticides and on safe use of pesticides (Lande, 1975). One hundred ten sites

classified as single-family dwellings. commercial and recreational lawns, institutions, farms,
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rights-of-way, and wildemess/wastelands were randomly selected for the survey. Of the 41

households and wildemess/wastelands were randomly selected for the survey. Of the 41

households interviewed, 84.6% said they used some pesticide in the previous 12 months.

Many were not aware of all the pertinent information on pesticide labels. Only 12% claimed to

read everything while 21% said they read nothing. Of the five institutions interviewed, four were

schools. Three of these said they employed pest control operators but did not know what

insecticides or rodenticides were used. No specific questions were asked regarding public

concern over pesticide safety or environmental health risks. The author concluded that no

observation in this or any other study supported the need for a new educational program in

pesticides or indicated that a substantial segment of the public would use its services. This was

in contrast to summaries of subsequent researchers who obtained similar survey results (9.9., _

Bennett et al, 1983).

Savage et al. (1979) found that among over 8,000 respondents across the nation, 90%

reported using pesticides in their home or yard with three times as many using pesticides in their

houses than in their yards. Many respondents were not aware of the pesticide they used, less

than 50% read labels, and less than 6% went to knowledgeable sources for pest control

information. One report conclusion was that “the use of pesticides in the home environment

may be a major source of pesticide exposure in the general population. This is of special

significance since certain members of the family spend the majority of their time in the home

environment.“

WWW

Later, other researchers began to include questions on the pests themselves in addition to

questions on pesticides and pest control. In 1982, the National Pest Control Association

Consumer Affairs committee conducted a national opinion survey on pests and pest control by

interviewing 1,005 men and women living in private households in the continental United

States. The five most frequently named pests were flies, common ants, cockroaches, spiders



and mice (38%, 34%, 30%, 28% and 27% respectively). The past for which PCOs were most

often employed was cockroaches. Termites, spiders, common ants and mice followed.

However, relative pest importance (in descending order) was assessed as termites,

cockroaches, carpenter ants, ticks and spiders in terms of the percent of households with the

post that employed PCOs.

Three quarters of those interviewed agreed that chemical pesticides can be safely used to

rid homes of unwanted pests. However, only 41% agreed that there are relatively few

environmental problems related to pest control activies, compared to other industries. Twenty-

seven percent disagreed and the remaining 32% had no opinion.

Bennett et al. (1983) surveyed 958 households in North Central Indiana to determine the

pattern of pesticide use in homes. They found that 78% of the households used pesticides.

Most relied on past experience when obtaining an insecticide, but when assistance was sought,

it usually came from a friend or relative. Only 14% obtained pest problem diagnosis information

and 77% of this came from retail salespersons. In contrast to the conclusions of Lands (1975)

the dramatic lack of knowledge in proper selection and use of pesticides prompted the survey

authors to conclude that greater control of the use of pesticides by householders be attained.

Interviewees were also asked about alternate (nonchemical) control measures, awareness of

beneficial insects and the frequency of past and present pest problems. Alternate control

measures had been tried by 87% with tly swatters and traps mentioned most frequently. Over

72% knew about beneficial insects with praying mantids and ladybugs being mentioned most

frequently. Ants were named as the most common current problem by 41.9% of the

respondents. Flies, fleas, mosquitoes, mice, hymenoptera, spiders, cockroaches,

miscellaneous pests, rats, silverfish and centipedes followed. Termites were named in addition

to the proceeding when frequency of past pests was reported.

Byme et al. (1983) conducted a survey of households in Arizona in order to better

understand the public's attitude toward arthropods. Over half of 1,117 households interviewed



said they either disliked or were afraid of outdoor arthropods and 88% were either afraid of or

disliked indoor arthropods. Few, only 6%, said they took actual pleasure from arthropods

encountered outside the home, whereas fewer still, less than 1%, enjoyed those found inside

the home.

Other surveys have focused on specific insects or insect groups. The attitudes and

knowledge of Roanoke and Norfolk, Virginia and Baltimore, Maryland public housing residents

toward cockroaches was surveyed by Wood et al. (1981). Robinson and Atkins (1983) surveyed

the attitudes and knowledge of Virginia Beach, VA homeowners toward mosquitoes. Barrows,

et al. (1983) surveyed urban community gardener knowledge of arthropods in vegetable

gardens in Washington, DC.

 

G.W. Frankie, et al. (1981b) approached pest and pest management surveys as a means to

gain lnfonnation useful for pest management program development. They developed the

concept of using the survey as a tool to allow for quantification of attitudes and practices towards

pests and pest control which could be used for more intelligent and informed decision-making

by pest managers.

From 1974 to 1976, Frankie and Levenson (1978) first surveyed rural and urban dwellers'

attitudes and practices towards insects and insecticides in two Texas cities. Their survey

approach was to format questions to allow for evaluation of the “A, B, C's“ of attitudes - of how

people feel (Affect), act (Behavior) and think (Cognition) about insect problems and insecticides

(Kretch et al., 1962).

They found that 55 to 76% of the respondents in each community had at least one indoor or

outdoor insect problem. Information on these problems was sought by 54-81% of all

interviewees (551 total) with most people going primarily to extenninators (38-51%). Up to 78%

said they used chemicals indoors and outdoors while up to 54% said they used nonchemical



control methods. Approximately 2/3rds of the interviewees in both cities said they were aware of

beneficial insects.

Twenty-nine to 46% of the interviewees said they had had a change in attitude towards the

use of chemicals most saying that they no longer use them or use them cautiously. Commonly

cited reasons included personal experience with negative results, reading, broadcast media,

and the ecology/environment movement. Examination of the general relationship between

attitude and behavior led the researchers to say that the data suggest that affective components

(feelings) of insecticide use and insect problems are most closely linked with cognitive factors

(thoughts) or amount and type of information and not necessarily with any behavioral

manifestations (actions). Their results were consistent with other psychological research on

attitude change, which indicate that behavioral change appears to lag behind opinion and

lnfonnation change.

In 1981, Frankie et al. (1981a) surveyed the attitudes and practices of P005 in Berkeley,

CA, Dallas, TX and New Brunswick, NJ toward pests and pesticides. All interviewed P005 (25 In

each location) said they were an important lnfonnation source for the homeowner. The top six

pests In each state included ants, fleas, cockroaches, rodents, and termites. Outdoor pests

varied greatly among the states and included ants, white grubs, and stinging insects. Pesticides

were found to be the primary tool of the PCOs. Trapping, exclusion, habitat modification and

improved sanitation were commonly cited as nonchemical controls. Overall, improved sanitation

and habitat modification were the primary ways that PCOs and homeowners combined their

efforts. But as homeowners hiring a professional expect the job to be completed as quickly,

safely and inexpensively as possible, the PC05 usually relied on pesticides. The authors

implied that PCOs were sinply responding to market demand. Some PCOs felt that all insects

were beneficial in their natural environments. Awareness of the harm that pesticides may cause

was generally expressed by many PCOs. Dangers to animals and human health were citied by

some, while a few mentioned dismptions to the environment.
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Further work by Frankie et al. (1981b) and Levenson and Frankie (1981) detailed

homeowner arthropod pest problems, attitudes toward the pests and measures used to control

them in Berkeley, CA, Dallas, TX and New Brunswick, NJ. Survey findings suggested that It is

possible to develop a profile on those urbanites who, because of their attitudes and behavior,

would most likely use IPM technology or implement IPM programs. Characteristics of such a

person might include (1) awareness of indoor and outdoor pest problems, (2) ability to tolerate

low numbers of at least some pest species, (3) approaches pesticide use with caution, (4)

awareness of potential hazards and limitations of pesticide usage, (5) uses some nonchemical

means for controlling pests, (6) ability to name more than one beneficial organism in the urban

environment, (7) likes some insects, (8) willingness to become Involved with own pest control

efforts, (9) seeks information on pests from more than one source, and (10) willingness to try

new ideas.

01 601 respondents, 90% said that they have either an indoor or outdoor pest problem with

61% having an indoor pest problem and 56% having an outdoor problem. An average of two

pests was mentioned for each habitat. Ants, cockroaches, fleas and flies were among the top

five selected in all three communities for indoor pests. Outdoor pests were often location

specific such as snails and slugs in Berkeley and chinch bug in Dallas. Other posts such as ants,

mosquitoes and wasps were not so restricted. The source of most pest control information

came from pest control operators. Most people personally used chemicals both indoors (62%)

and outdoors (52%), and a sizable number had professional help (36%) who commonly used

chemicals indoors and outdoors. People felt generally satisfied with the information they

received about pest problems. They believed that pesticides do good and rarely thought they

did harm. While many respondents (47%) said they had changed their attitudes towards greater

caution in pesticide use, few (10%) knew the type of chemical used by employed professionals.

Half the people (51%) had tried some nonchemical methods to control pests but were
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somewhat less satisfied with these methods than with chemical ones. About half the

respondents also said that they liked some insects, mainly because of their utilitarian value.

Comparison of the 61% of homeowners having and the 39% not having indoor pest

problems (Levenson and Frankie, 1983) showed that those who had indoor insect problems

had a greater likelihood of having outdoor pest problems. They were also more likely to have

obtained lnfonnation about pest problems and were more likely personally to use chemicals

indoors. In addition, those with an indoor problem used chemicals significantly more frequently

indoors. However, they also personally tried more nonchemical means of control. Fifty-one

percent of those with indoor problems said that their attitudes had changed versus 40% of

those without problems. More people without than with Insect problems felt too many chemicals

were used in insect control (25% to 11%). It was thought that people who do not have insect ‘

problems and thus who are not dependent upon chemicals can ”afford" the attitude that we

should be more cautious, whereas those who do have insect problems might not have such a

cautious attitude.

People who were aware of beneficial insects were also found to be more likely to have had

indoor and outdoor pest problems. It was thought that people who have pest problems were

more sensitive to the presence of insects and therefore more likely to be aware of and sensitive

to beneficial insects. It was also hypothesized that persons with awareness of beneficial insects

may go to sources that would be consistent with their own ideas and beliefs. Thus, those who

were not aware of beneficial insects might be more likely to seek people who would not inform

them about beneficial insects. That is, people who were comfortable reaching for a spray can

would seek people for help who were also comfortable with sprays.

Assessing or detenninlng the needs of intended pest management clientele allows for more

relevant and effective program development. A pilot effort to transfer integrated pest

management (IPM) information on outdoor pests to urban homeowners in Meridian Township,

Michigan, was begun in 1979 (Lambur et al., 1981; Fear of al., 1983). The Initial conponent of
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Project PEST was a community needs assessment performed by means of a survey which

identified types of pest problems experienced, how those problems were addressed, extent of

reliance on pesticides and attitudes toward the use of alternatives to pesticides.

In the case of Project PEST, researchers felt they would have ”missed the boat" in

attenuating to deliver IPM information if they had not first determined the homeowners' needs.

Knowing these needs allowed the researchers to focus on the plant groups and related pests

that the homeowners were most concerned about. It also allowed researchers to develop urban

pest management educational materials more in line with the preferences of the respondents

(80% of respondents Interested in educational materials said they preferred manuals and

demonstration yards to the traditional Extension education method of a workshop). In addition,

the survey allowed the researchers to gauge respondents' receptivity to basic IPM principles

and so determine if IPM could be promoted as a realistic pest management program Over 50%

of the respondents indicated that they were willing to (1) accept low levels of posts on their

plants, (2) spend more time on pest management and (3) seek out and pay more for resistant

plant varieties.

 

No major surveys were found in the literature that addressed pest problems and pest

management practices of private or governmental institutions. However, implementation of

institutional pest management programs has been discussed. Olkowski, et al. (1982), identified

nine factors which can serve as psychological barriers to new program adoption in institutional

settings. These included (1) inertia over the increased attention and mental effort that change

requires, (2) desire to avoid negative implications regarding past decisions and performance

suggested by requests to change, (3) fear of loss of personal authority (individuals may fear that

their experience in the field will become devalued), (4) fear of loss of supervisory authority if the

new program makes the system more efficient and a supervisor loses subordinates, (5) fear of

loss of territory should a consultant or an impersonal decision-making procedure be instituted,
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(6) fear of job loss (although some pest managers contradicted themselves by claiming that a

new pest management program, particularly an IPM program, is too labor-Intensive while saying

at the same time that it will cause job loss), (7) fear of ridicule should a program be supported that

is assumed to be anti-pesticide (as IPM has been incorrectly assessed), (8) imagined difficulty in

learning new technology and (9) fear of program failure should supervisory personnel believe

that the program will not work even if it has been successful in similar situations.

In 1976, Olkowski, et al. (1978) had worked on development of a model IPM program for the

Palo Alto, CA school district. The community had formed an ad hoc parent-teacher committee

for the purpose of reducing pesticide use in the schools. This committee met with

representatives of the district and the researchers to develop a collaborative pest management

effort. Although this led to a number of successful changes in pest management practices

which resulted in pesticide reduction, district officials interested in the program found it difficult

to find a way to allocate the funds necessary to make full program implementation possible.

Three basic principles that apply in developing institutional urban IPM programs were

summarized. These were: (1) One must have control over enough of the system to include the

solutions to the problem being presented. For example, classroom cockroach management

involves not just custodians but also requires the cooperation of teachers and student as the

handling of lunch remains can be part of the problem. (2) It is essential to set up a

communication system so that all the divisions or departments of the institution or system know

what‘s going on. For example, a complaint on flies can be due to garbage stuck in the bottom of

a school dumpster. A special request would need to be made of the sanitation company to have

the material scaped loose and the dumpster washed with soap and water. (3) To be successful

a strategy must be designed to provide something useful at every level in the institutional

hierarchy. Principals, food service, maintenance and custodial personnel, teachers and

students must all be involved and encouraged to cooperate.
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MalLSunLen

Most of the preceding surveys were conducted as personal or telephone interviews.

Surveys can also be conducted as mailed questionnaries. These have the advantage of taking

less researcher time and of being less threatening to respondents. However, without high

return and completion rates, the credibility of such survey results are questionable. Heberiein

and Baumgaitner (1978) reported that mailed survey return rates varied between an average of

46 percent for one mailing and an average of nearly 84 percent for four mailings (initial

questionnaire mailing and three follow-ups). The return rates for 38 surveys reported by Dillman

(1978), ranged from a low of 58 percent to a high of 94 percent.

The absence of an interviewer means there is no way to gloss over construction deficiencies

and there is no way to respond to any respondent queries. Extreme care must be taken in mail

survey preparation and implementation. Othewvise, there can be varying and sometimes

incorrect interpretations of survey questions. The Total Design Method (TDM) of Dilman (1978)

has been developed as a step-by-step procedure for mail (and also teleohone) surveys. It

covers details of question writing, questionnaire design, cover and endorsement letters, mailing

procedures and follow-up notices.



METHODOLOGY

Winn

Work on the questionnaire began January 1987 and continued until October 19th when the

questionnaire packet was delivered for mail processing. Dillman’s Total Design Method for mail

and telephone surveys (Dillman, 1978) was used as a guide during preparation and survey

implementation, although some procedures were modified or omitted.

Dillman's Total Design Method

The TDM is a step—by-step procedure for mail (and also for telephone) surveys. Generally,

the most difficult detail is designing questions which can obtain the kind of information desired.

Question writing can be divided into three parts. They are (1) the kind of information sought, (2)

the question stmcture, and (3) the actual choice of words.

lnfomiatlon desired from survey respondents falls into four categories: attitude, belief,

behavior and attributes. Attitudes concern how respondents feel about something. Questions

are worded to indicate the direction of the respondent's feelings (e.g. favor vs oppose, prefer vs

not prefer, good vs bad, right vs wrong, and desirable vs undesirable). Beliefs are what the

respondents think to be this, that is, perception of past, present or future reality or actual

knowledge of specific facts or opinion on issues for which there is no “correct” answer.

Questions designed to acquire this type information are presented as choices (e.g. correct

versus incorrect, accurate versus inaccurate, and what happened versus what did not happen).

Behavior is what is actually done, or, more accurately, what the respondent perceives (believes)

is done. Behavior questions ask respondents to describe actions taken. Attributes are

15
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personal or demographic characteristics. Questions of this type ask respondents to categorize

themselves according to specific measures.

Question stnicture depends upon the nature of the response behavior asked of the

respondent. Open-ended questions have no answer choices. Instead respondents create

their own answers and state them in their own words. Close-ended questions with order

choices have answer choices provided as a gradation of a single dimension of some thought or

behavior. Respondents are to select the most appropriate place on the continuum for their

response. Close-ended questions with unordered response choices have answer choices

provided as discrete, unordered categories from which the respondent must choose the one

that best reflects his or her situation. Partially close-ended questions have both provided

answer choices and the option for respondents to create their own response.

Question wording can be a challenge. Words must be selected that are uniformly

understood. Care must be taken not to assume too much knowledge on the part of the

respondent or to assume too much about the respondent's behavior. Questions cannot be too

vague or too precise. They should not be objectionable or too demanding. They should not

contain unconventional phrases or abbreviations nor should they contain double negatives.

Additionally questions should not be double questions, containing more than one concept or

request, and answer choices should be mutually exclusive.

The TDM questionnaire design is a 6—1/8" by 8-1/4" booklet. Questions are ordered by

importance, similarity in content, continuity of flow from one topic to another and with more

objectionable questions placed after less objectionable ones. Very specific recommendations

are made for spacing, printing and cover designs. The questionnaire should be pretested on

three groups of people. The first group may be described as colleagues, the second consists of

potential users of the data and the third are those people drawn from the population to be

surveyed.
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The questionnaire is mailed with a cover letter that communicates an appeal to the

respondent for survey completion. A postcard follow-up is sent to all recipients exactly one

week later. A second follow-up is mailed to nonrespondents exactly three weeks after the

original mailout and a third and final follow-up is mailed seven weeks after the original mailing.

School District Questionnaire Development.

Desired lnfonnation (attitude, belief, behavior or attribute) was assessed so that questions

could be structured and words selected that might best obtain that type information. Pest

prevalence and acceptability included beliefs concerning what a pest is, the damage it does and

the situation existing within school facilities. Pest management practices and application

involved behavior. Questions about methods used, personnel who apply them, existence of

guidelines, employment of pest control companies and maintenance of records all concerned

behavior. Satisfaction with control achieved and practices used included both belief and

attitude as did questions concerning sources of technical assistance and preparation and

execution of new pest management programs. School district attributes to be solicited included

the number of school buildings within the district, student enrollment, district community type

(urban, suburban and niral) and location (by county).

Questions were ordered along a descending gradient of pest management procedures,

with assessment of pest presence occurring before management practices which occurred

before evaluation of effectiveness and satisfaction with methods used. The questionnaire was

assembled as a 28-page booklet which was 6-1/4" x 8-1/2”. No questions appeared on the front

or back covers. These spaces were reserved for material that had the specific purpose of

stimulating interest in the questionnaire.

Several persons reveiwed the questionnaire as it was being developed. These included

MSU faculty and staff (Drs. George Bird, Gary Simmons, Fred Stehr, Donald Newson,

Department of Entomology; Dr. Frank Fear, Department of Resource Development; Dr. Bonnie

Morrison, Urban Affairs Program; Dr. Bradley Parks, Center for Remote Sensing; Bruce
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Montgomery, Doctoral Candidate Department of Educational Administration, Joel Lichty,

Specialist, Department of Resource Development; Dr. Michael Lambur, Extension Specialist,

Cooperative Extension, Virgina Tech; and Kathleen Cowles, former Michigan education staff

member of Center for the Integration of Applied Sciences of John Muir Institute, Berkeley, CA.

In addition, early drafts of the questionnaire were taken to Dth, Holt and Lansing School

Districts for discussion with key personnel concerning content, format and target audience

(individual schools versus entire districts). Mr. Stephan C. Ganett, Superintendent of Dewitt

District, felt the questionnaire should be distributed to district superintendents who would after

review, be able to direct it to the most appropriate individual within each district for completion.

He thought the format was good but that the length might be intimidating.

Dr. Richard J. Halik, Superintendent of Lansing School District, approved of the survey

objectives and granted permission to speak with Dr. Clyde Carnegie, principal of Sexton High

School. Dr. Carnegie felt the questionnaire was inappropriate on an individual school basis and

referred comment back to Dr. Halik. A meeting was than scheduled with Mr. Lee Mason,

Assistant Superintendent of Support Services and Mr. Charles Parrish, Custodial Services

Director. They both expressed concern about confidentiality stating that many Lansing

residents would be upset If they found out that a specific Lansing school admitted to having a

cockroach problem. They felt the survey needed to be conducted on a district basis and that

they would not support a survey directed toward individual schools. They requested that a letter

be sent to them describing the survey’s purpose, the individuals/institutions conducting the

survey, the use to be made of survey results and a guarantee of anonymity. Mr. Mason said he

would forward the letter to Dr. Grace Iverson of Evaluation Services to clear Lansing's

participation. A letter was prepared as requested.

Dr. Henry Sienkiewicz, Superintendent of Hell District, referred discussion of the survey to

Mr. Ronald Van Ennen, Director of Business Services. Mr. Van Ennen thought the survey was a

good idea and that there should be no problem with completion of the questionnaire. He
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volunteered to place the survey on the May 13th, Michigan School Business Officials meeting

agenda. Menbers of this organization are involved in school facility planning and management.

Copies of the questionnaire along with cover letter were distributed to seven committee

merrbers. All indicated that the survey was a good idea and that the questionnaire looked

reasonable. MSBO members Mr. James Sneathen (Grand Rapids Public Schools), Mr. Dennis

Carpenter (Energy Consultant) and Mr. Van Ennen (Holt School District), were contacted again

in September and sent a copy of the finished survey for final comment. All said that they

thought there should be no problem with its completion.

To encourage questionnaire completion, a memorandum of endorsement was obtained

from Mr. Gary Hawks, Interim Superintendent of Michigan's Department of Education. This was

obtained though the assistance of Mr. J.D. Snyder, Environmental Specialist, Office of the

Govemor. The endorsement accompanied the questionnaire at distribution.

1 Per University regulations, no survey research can be conducted without approval of the

University Committee on Research in Human Subjects (UCRIHS). Therefore, on June 24th, a

draft of the questionnaire and cover letter addressed to the School District Superintendents was

submitted to Dr. Henry Bredeck, Chalnnan. Since the data being collected concerned public

institutions, request was made that the questionnaire be exempt from full committee review.

Exemption was granted and approval given for conduct of the project on June 25, 1987. A copy

of the final questionnaire and cover letter was taken to Dr. Bredeck prior to distribution and

received verbal approval October 5th.

The questionnaires were mailed with cover letter, memorandum of endorsement and a

staimed, preaddressed return envelop to school districts within the state of Michigan on

October 19, 1987 (see Appendices A, B and C). Districts which had not responded by the

requested November 15 return date, were sent a postcard reminder November 17.
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W

The State of Michigan is divided into 567 school districts (Figures 2A and 2B) which,

according to the 1988 edition of the Michigan Education Directory and Buyers Guide, range in

size from 1 to 280 buildings and from 2 to 185,000 students. (Population lnfonnation was

obtained from MSBE Bulletin 1011 for 11 districts and from MSBE Bulletin 1014 for 37 of the

districts.)

For comparison purposes, districts were grouped into three classes based on number of

buildings. These divisions conelated with degree of management hierarchy pertaining to pest

management responsibility (personal communication, Dennis Carpenter, MSBO). In class 1

districts (1 to 3 buildings), the superintendent is in charge of management and supervises actual

maintenance. In class 2 districts (4 to 10 buildings), the business manager has ultimate

responsibility for pest management while a maintenance director is in charge of actual daily

duties. In class 3 districts (11 plus buildings), a hierachy exits with either a separate maintenance

supervisor, custodial supervisor, transportation supervisor, etc. under the direction of the

business manager (11-20 buildings), or the different supervisors under the direction of a

maintenance director who works in cooperation with the business manager (21 -30 buildings), or

a variety of categorizations based on several criteria including union and nonunion members, all

under the coordination of the business manager (30 plus buildings).

The districts were also grouped into 5 classes based on student population: (1) 0-1000, (2)

1001-2500, (3) 2501-5000, (4) 500140.000, and (5) 10,000 plus. These divisions were

selected to give a distribution for comparison purposes when analyzing questionnaire returns.

The districts were further grouped by location within the state. Southern lower peninsula

(SLP) districts reside in counties south of Highway M-46 or in Kent and Muskegon counties.

Northern lower peninsula (NLP) districts are those found within the remainder of the lower

peninsula. Upper peninsula (UP) districts are those found within counties in the upper

peninsula. These divisions were made based on observations expressed by Dennis Carpenter,
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MSBO. A variety of districts occur in the southern lower peninsula . Typical niraI/suburban

districts are eight to nine buildings in size while large districts can include 60 to 80 buildings.

The Detroit school district alone has 280 buildings (Michigan Education Directory and Buyers

Guide, 1988). Many northern lower peninsula districts are three to six buildings in size, although

some urban/suburban districts have 15 to 20. The majority of upper peninsula districts are small

with one to three buildings. Again, urban/suburban districts are larger with 15 to 20 buildings.

W

Data analysis was performed using the SAS PC 6.03 statistical package and the Statview

512+ program for the Macintosh. The Chi-Square Goodness of Fit test was used when

comparing the observed frequency distribution of a specific response with the expected

frequency for classes of the attribute being examined (Conover, 1980). Expected frequencies '

were calculated by multiplying the number of answering districts within the specific attribute

classes by the percent response of all districts. Most comparisons were made with this test. As

some districts did not select a response to each question part and as others selected the do not

know response, it was decided that the most accurate statistical comparison would be the

distribution of those districts selecting positive responses to the expected distribution by

attribute class.

Responses to specific questions which tested significantly different for districts grouped by

size were examined in futher detail. The proportions of the three classes which selected the

tested response were compared to determine which were significantly different from each other.

Two proportions were compared at a time by calculating pooled 95% confidence intervals using

the formula [31-62 :t 1.96 s.e. «31-62) with s.e. (331-62) equal to the square root of

[61(1-61)1/n1+[62(1-62)yn2 (Berry and Lindgren, 1986). Those intervals which included zero

supported the null hypothesis of no difference between the two classes.

Chi-Square was also used to test the measure of dependence of categories of data, such as

always, often and sometimes or selection of different personnel types, against district classes of
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a specific attribute. Pearson's correlation coefficient was used to assess the degree of

correlation between types of district attributes or two different responses. ANOVA was used to

test for significant differences in the total number of pest problems reported by districts classed

by the different attributes and by actual number of school buildings. Student-Newman-Keuls

means separation test was used to determine significant differences between levels of

independent variables.



RESULTS AND DISCUSSION

[aluminium

On October 19, 1987, questionnaires were mailed to all Michigan school districts except for

2 which were accidentally omitted. Of the 569 distributed, 329 or 58%, were returned between

October 30th and March 22, 1988. One of these was returned as unusable since a duplicate

mailing had been made, three were returned as unusable since the addressed districts had

merged with adjacent districts, and 14 were returned incomplete and so could not be included In

analysis.

More than half of the returns (70.7%, 220 of 311) were received prior to the November 17th

postcard mailing. An additional 45 districts (14.5%) returned their questionnaire during the

week immediately following postcard distribution and so could not have been Influenced by

postcard receipt. Of the 301 districts receiving a timely postcard reminder, an additional 60

(19.3%) returned their questionnaires.

Wald“:

Questionnaires were coded with Identification numbers so that attributes of the returned

questionaires could be compared to the master list of all districts. Comparison of 310 usable

returns (54.7% of all districts) to the 567 state school districts showed that they did not differ

significantly from the expected distribution of districts according to number of school buildings,

student population and location (Table 1, Figure 3). (One district could not be included In this

comparison as Its identification number had been removed.) Therefore, results obtained from

these returns were representative of the entire state school district system.

25
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Distribution of All School Districts
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Most (294) of the school districts returning usable questionnaires completed the attribute

section concerning number of buildings, student population, location and community type.

Those that did not were assigned building (4 districts) and student population (5 districts) values

found in the “1988 Michigan Education Directory and Buyers Guide”. Omitted locations were

determined by district address. Eight districts said they represented more than one community

type. These districts, along with 7 others which did not select any community type, were located

on a state map. A community type was selected based on city location within the district and

comparison with the community type selected by neighboring districts which returned

questionnaires.

Attributes of the returnees as reported by the districts varied slightly compared to

lnfonnation in the school district master list. In general, respondents said they were larger when _

compared by number of buildings and about equally divided between being smaller or larger

when compared by student population. For purposes of this study, it was assumed that non-

retumees would have also varied in reporting their school district attributes.

School district population and number of school buildings within a district were closely

related. For the 310 usable returns which could be compared to the school district master list, a

Pearson correlation coefficient of .9963 was obtained between these two attributes. As pest

management practices relate primarily to school buildings, only the school district building

attribute along with location and community type were used for comparison of questionnaire

answers.

Distribution between building classes was reported as 34.7% (108 districts) for one to three

buildings, 52.4% (163) for four to ten buildings, and 12.9% (40) for eleven and more buildings.

Location of school districts returning questionnaires was distributed as 62.1% (193) in the

southern lower peninsula, SLP, 27.3% (85) in the northern lower peninsula, NLP, and 10.6%

(33) in the upper peninsula, UP. Community types were reported as 10.3% (32) urban, 30.2%

(94) suburban and 59.5% (185) rural. Figure 4 shows the distribution of the districts by these
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Distribution by Size, Location, and Community Type
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Figure 4. Reported Michigan School District Attributes.
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reported attributes as well as by the actual number of district buildings. Table 2 shows how

these different attributes were related.

in general, districts with small building numbers were associated with rural communities while

large districts were located in suburban and urban communities. Small districts were

predominant in the upper peninsula while large districts occurred primarily in the southern lower

peninsula. Mid-sized districts were distributed between community types and occurred in all

three locations. A moderate correlation existed between the different attribute types when the

actual number of buildings reported by each school district was compared to district location

(-O.3469) and to community type (-O.4481). When the building attribute class number was

used, these correlations decreased to -0.1559 (location) and to -0.3243 (community type). The

correlation of location to community type was 0.2713.

Respondents of 259 of the questionnaires identified themselves by their positions within

the districts (Table 3, Figure 5). Eighty-nine of these were administrative, (e.g. superintendent,

assistant to the superintendent, principal, business manager, secretary to the board), 165 were

support service personnel (e.g. maintenance, custodial, transportation and grounds directors),

and five were a combination of two individuals, one administrative and the other support service.

Fewer administrators completed questionnaires for the large districts (17.6%) and medium sized

ones (27.7%) than did so for the small districts (51.1%). This was expected as the three class

divisions were based on information received concerning pest management responsibility (see

Methodology).

However, responses made by the two personnel groups may have varied. In particular,

administrators may have perceived different pest problems than support service personnel. To

test this hypothesis, the average number of pests reported as probierns by the different groups

for each district size that had at least two of each personnel type responding were compared.

Questionnaires completed jointly by an administor and support service person were included

with support service responses.
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Table 3. Comparison of Number of Pest Problems Reported by Administrator

and Support Service Respondents (Mean 1 SD ).

 

Number of Districts Reporting Mean 13:)

 

Number of Pest Problems by Respondent: Differences

District Administrators Support Service Staff Used for Calculated

Size Num. Mean1SD Num. Mean1SD Testing+ T Values

1 17 404713.297 5 380013.493 0.847 0.897

2 15 4.60012.849 12 591713.704 -1.317 1.865

3 12 450012067 25 684013.132 -2.340 4. 2 9 0'

4 19 5.52612.611 13 861512.663 -3.089 5.280*

5 8 6.62512.560 21 733313.411 -0.708 1.019

6 3 700014.583 18 750012.728 -0.500 0.386

7 3 700012.646 16 700013.521 0

8 1 7.000 10 940013.340

9 1 4.000 12 7.16712.480

10 3 703312.517 7 728312.563 0.047 0.043

1 1 2 350010.707 3 533315033 -1.833 1.286

12 2 10.50012.121 1 4.000

13 0 0.0 1 10.000

14 0 0 3 1000013000

15 0 0 5 7.60014.336

17 0 0 2 1100012828

19 0 0 0 0

20 0 0 0 0

22 1 8.000 0 0

24 1 9.000 0 0

27 0 0 1 8.000

28 0 0 1 7.000

30 0 0 1 7.000

32 0 0 3 7.00016.083

33 0 0 2 800015.657

38 0 0 1 5.000

44 0 0 1 10.000

65 0 0 1 10.000

84 0 0 1 15.000

280 0 0 1 15.000

Total

Number

Districts 88 167
 

*Indlcates a significant difference as does bOld type.

+A P-value of 0.039 was calculated using the Wilcoxon Signed Rank Test.
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T-test results showed significant response differences for three and four building districts

with support service personnel reporting more pest problems than administrators. A significant

difference (p-0039) was also found when the Wilcoxon Signed Rank Test was used to

corrpare responses of the nine testable district sizes as a group. This indicates that the mean

number of reported pest problems for the small sized district group was most affected by the

administrators reduced pest perception and that srnail districts may have actually had more pests

and have been more similar to medium sized districts than was determined in the following

survey analysis.

WM

General Pest Occurrence

More than half of 300 responding districts (52.7%) said that pests were a current problem

within their school buildings or on their school grounds (CHY. Forty-five percent said that pests

had previously been a problem but were not a current problem and 2.3% said pests have never

been a problem (Table 4). A significant difference in response was found between districts

classed by size and location. More large districts (77.0%) had a current problem than did

medium and small ones (54.7% and 40.9%) while more districts in the lower peninsula (56.4%

southern, 54.3% northern) had a current problem than did those in the upper peninsula

(25.8%). There was no difference in district response when grouped by community.

A corrparison was made between the proportion of districts for each size class which indicated a

current pest presence. A separate comparison was made between the proportion of districts

which indicated a previous pest occurrence. The proportion of the size classes which indicated

a current pest presence were all significantly different from one another (40.9%-S, 54.7%-M,

77.8%-L), while the proportion of small and medium size districts which indicated a

 

‘The notation (Ci-number) refers to the survey question number.
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Table 4. Pest Occurrence within School Districts.

 

 

 

 

 

Districts P-Value for Response Selection

Pest Selecting Based on District:

Occurrence Number (% of 300) Size Location Community

Current 158 (52.7) 0.001 * 0.01 1 ' 0.441

Previous 1 35 (45.0)

Never 7 (2.3)

District Distribution (as Percent of Attribute Class)

Pest Size Location Community

Occurrence S M L SLP NLP UP U S R

Current 40.9 54.7 77.8 56.4 54.3 25.8 51.7 60.4 48.9

Previous 54.3 44.0 22.2 42.5 42.0 67.7 44.8 38.5 48.3

Never 4.8 1.3 0.0 1.1 3.7 6.5 3.5 1.1 2.8

Number of

Districts 105 159 36 188 81 31 29 91 180

 

'Indicates significant difference between classes 0t dlStl’lCt attribute.
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previous pest occurrence were not different from one another but were both different from the

proportion of large class districts (54.3%-S, 44.0%-M, 22.2%-L).

Slightly more than 75% of 297 responding districts said that no pests are acceptable. 21.5%

said a few are not of concern as long as they do not harm people and 1.3% said there is no

concern over pest presence (Table 5). No difference was found in district response for any

attribute comparison.

Important Pest Concerns

Head lice was selected as the most important school district concern by 37.4% of 302

responding districts (Q-3, Table 6). Cockroaches, rats, mice, ants and stinging insects followed

(19.5%, 8.9%, 7.9%. 6.6% and 6.3%). All other listed pests were selected by fewer than 5% of

the districts. Silverfish and communicable diseases were written as 'other' pests. Cockroaches

were the only pest for which a significant difference was found in selection for any attribute

comparison. it was most important to districts which were large, in the southern lower peninsula

and in urban communities. A comparison was made between the proportion of districts for each

size class which indicated that cockroaches were the most important school concern. Each

proportion was significantly different from the other two (80%-S, 20.8%-M, 44.7%-L).

Head lice remained the most important school district concern when districts selecting the

different pests as either 151, 2nd or 3rd in importance were totaled, being selected by 64.6% of

the districts (Table 7). Mice became second most important, cockroaches third, stinging insects

fourth, ants fifth and rats sixth (46.4%, 42.7%, 36.4%, 31 .1%, and 21.9%). Flies and termites

(12.3% and 10.9%) followed. All other pests were selected as a 1st, 2nd or 3rd concern by less

than 10% of the districts. Silverfish, millipedes, eamigs, hardsheiled bugs, ground schools and

communicable diseases were written in as 'other' pests. Again, a significant difference was

found between district selection of cockroaches when grouped by any attribute. A significant

difference also existed for rats, termites and bats when grouped by location and for files when

grouped by community type. Rats and bats were most inportant to districts in the upper
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Table 5. Number of Pests Acceptable to School Administrators.

 

 

 

 

 

Districts P-Value for Response Selection

Number Selecting Based on District:

Acceptable Number (% of 297) Size Location Community

Many 4 (1.3) 0.242 0.463 0.257

Few 64 (21.5)

None 229 (77.1)

District Distribution (as Percent of Attribute Class)

Number Size Location Community

Acceptable S M L SLP NLP UP U S R

Many 1.0 1.9 0.0 0.5 2.5 3.2 0.0 1.1 1.7

Few 28.2 19.0 13.9 19.9 25.0 22.6 6.9 20.9 24.3

None 70.9 79.1 83.1 79.6 72.5 74.2 93.1 78.0 74.0

Number of

Districts 103 158 36 186 80 31 29 91 177
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Table 6. Pest Selected as the Most important School District Concern.

Districts Selecting Pest P-Value for Selection of Pest Based on District:

 

 

 

 

Pest Number (% of302) Size Location Community

Head Lice 113 (37.4) 0.226 0.127 0.359

Cockroaches 59 (19.5) 0.000' 0.004" 0.000'

Rats 27 (8.9) 0.664 0.120 0.857

Mice 24 (7.9) 0.174 0.590 0.102

Ants 20 (6.6) 0.864 0.811 0.126

Stinging insects 19 (6.3) 0.229 0.730 0.670

Termites 1 3 (4.3) .+ . .

Carpenter Ants 7 (2.3)

Flies 6 (2.0)

Bats 5 (1.7)

Fleas 3 (1.0)

Mosquitoes 2 (0.7)

Birds 1 (0.3)

Other 3 (1.0)

Distribution of Districts Selecting Pest (as Percent of Attribute Class)

Size Location Community

Pest S M L SLP NLP UP U S R

Head Lice 44.8 35.2 26.3 31.9 47.6 43.8 25.8 34.1 41.1

Cockroaches 8.6 20.8 44.7 26.1 9.8 6.3 45.2 27.5 11.1

Rats 8.6 10.1 5.3 8.5 6.1 18.8 6.5 9.9 8.9

Mice 3.8 10.1 10.5 8.5 8.5 3.1 0.0 12.1 7.2

Ants 7.6 6.3 5.3 6.4 6.1 9.4 0.0 4.4 8.9

Stinging insects 9.5 5.0 2.6 6.9 6.1 3.1 3.2 5.5 7.2

Termites 4.8 4.4 2.6 6.4 0.0 3.1 6.5 3.3 4.4

Carpenter Ants 3.8 1.3 2.6 1.1 6.1 0.0 0.0 1.1 3.3

Flies 3.8 1.3 0.0 1.6 3.7 0.0 3.2 0.0 2.8

Bats 1.0 2.5 0.0 1.6 1.2 3.1 6.5 1.1 1.1

Fleas 1.0 1.3 0.0 0.5 2.4 0.0 0.0 0.0 1.7

Mosquitoes 1.0 0.6 0.0 0.0 2.4 0.0 0.0 1.1 0.6

Birds 1.0 0.0 0.0 0.0 0.0 3.1 0.0 0.0 0.6

Other 1.0 1.3 0.0 0.5 0.0 6.3 3.2 2.3 1.1

Number of

Districts 105 159 38 188 82 32 31 91 180
 

*indlcates significant difference between classes of district attribute.

+No corrparison made as fewer than 5 selecting districts in 2 or more attribute classes.
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Table 7. Pests Selected as One of the Three Most important District Concerns.

Districts Selecting Pest P-Value for Selection of Pest Based on District:

 

Pest Nurrtber (% of 302) Size Location Community

Head Lice 195 (64.6) 0.252 0.449 0.304

Mice 140 (46.4) 0.267 0.369 0.312

Cockroaches 129 (42.7) 0.000' 0.002' 0000*

Stinging insects 1 10 (36.4) 0.503 0.666 0.545

Ants 94 (31.1) 0.314 0.212 0.164

Rats 66 (21.9) 0.487 0.047” 0.944

Files 37 (12.3) 0.206 0.171 0.029'

Termites 33 (10.9) 0.224 0.001 * 0.304

Carpenter Ants 25 (8.3) 0.944 0.821 0.925

Bats 19 (6.3) 0.532 0 .007' 0.936

Fleas 1 1 (3.6) + . .

Birds 7 (2.3)

Weeds 7 (2.3)

Mosquitoes 5 (1 .7)

Skunks 4 (1 .3)

Outdoor Plant Pests 2 (0.7)

Outdoor Plant Diseases 1 (0.3)

Other 7 (2.3)
 

Distribution of Districts Selecting Pest (as Percent of Attribute Class)

 

Size Location Community

Pest S M L SLP NLP UP U S R

Head Lice 72.4 63.5 47.4 60.1 70.7 75.0 45.2 62.6 68.9

Mice 43.8 44.0 63.2 49.5 45.1 31.3 48.4 54.9 41.7

Cockroaches 24.8 47.8 71.1 53.2 26.8 21.9 71.0 58.2 30.0

Stinging insects 41.9 34.0 31.6 38.3 35.4 28.1 29.0 33.0 39.4

Ants 28.6 35.2 21.1 28.2 40.2 25.0 25.8 23.1 36.1

Rats 25.7 20.8 15.8 20.7 1 7.1 40.6 22.6 23.1 21.1

Files 17.1 9.4 10.5 9.6 18.3 12.5 6.5 5.5 1 6.7

Termites 6.7 13.8 10.5 16.5 1 .2 3.1 19.4 11.0 9.4

Carpenter Arrts 7.6 8.8 7.9 8.0 9.8 6.3 9.7 8.8 7.8

Bats 5.7 7.5 2.6 3.7 7.3 1 8.8 6.5 5.5 6.7

Fleas 3.8 3.1 5.3 3.7 4.9 0.0 6.5 1.1 4.4

Birds 1.9 1.9 5.3 1.6 2.4 6.3 3.2 3.3 1.7

Weeds 1.9 3.1 0.0 0.5 6.1 3.0 0.0 3.3 2.2

Mosquitoes 2.9 1.3 0.0 1.6 2.4 0.0 0.0 1.1 2.2

Skunks 1.0 1.3 2.6 0.5 3.7 0.0 0.0 1.1 1.7

Outdoor PP 0.0 1.3 0.0 0.5 0.0 3.1 0.0 0.0 1.1

Outdoor PD 1.0 0.0 0.0 0.0 0.0 3.1 3.2 0.0 0.0

Other 2.9 1.3 5.3 1.6 2.4 6.3 3.2 2.2 2.2

Number of

Districts 105 159 38 188 82 32 31 91 180
 

tindlcates significant difference between classes of district attribute.

+No comparison made as fewer than 5 selecting districts in 2 or more attribute classes.
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peninsula while termites were most important to those in the southern lower peninsula. Flies

were most inportant to rural communities.

Specific Pest Numbers Needing Management

The number of a specific pest that the majority of school districts considered a problem

needing management depended on the specific pest (Q-4,Table 8). Although 307 districts

responded to the question, several did not respond to each pest (6 to 31). Eighty-two point

four percent of the districts answered that the presence of just one rat required action. Head

lice, bats, cockroaches, termites and mice also required management with the presence of just

one according to the majority of responding districts (70.4%, 60.3%, 56.4%, 52.4% and

49.2%). The percent of districts requiring management for just one of any other pest was below

35%.

Almost 60% of the districts answered that the presence of a few carpenter ants would

require action. The majority of districts also selected the presence of a few for other ants,

stinging insects, fleas. outdoor plant pests, flies, outdoor plant diseases and birds (58.0%,

54.1%, 53.7%, 47.9%, 45.3%, 41.4% and 34.9%).

About 50% of the districts answered that many mosquitoes and weeds would need to be

present before management became necessary (55.0% and 49.2%).

Few significant differences were found in response selection between districts conpared

by attribute classes. Non-responses were not included in district comparisons. No differences

were found in response selection of any pest when compared by district size. Only bat, termite

and mice responses were significantly different when compared by district location. More upper

peninsula districts selected the presence of a few of these pests than did lower peninsula

districts. Stinging insect and mosquito response selections differed significantly between

districts grouped by community type. Rural and suburban districts tended to select the

presence of a few in the case of stinging insects and many in the case of mosquitoes more often

than did urban districts.
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Number of Actual Pest Problems

The number of different pests that school districts reported as current or previous problems

ranged from 0 to 15 with a total of 1966 for the 306 responding districts and an average of 6.4

per district (O-5, Table 9). ANOVA of the number of pest problems reported by the districts

showed significant differences for districts classed by size, by location and by community type.

An average of 5.1 pest problems occurred in one to three building districts, 6.9 pest problems in

four to ten building districts and 8.1 pest problems in eleven+ building districts. Southern lower

peninsula districts had an average of 7.0 pest problems, northern lower peninsula districts an

average of 5.8 and upper peninsula districts an average of 4.6. Urban districts reported an

average of 7.3 pest problems, suburban districts an average of 6.9 and mrai districts an average

of 6.0.

An ANOVA was also run on the number of pest problems reported by the different districts

grouped according to their actual reported district building sizes (Table 10). A significant

difference was found but the Student-Newman-Keuls means separation test showed that only

the two largest districts (84 and 280 buildings) differed from districts with 19 buildings in their

reported number of pest problems. This indicates that the significant difference found for the

size class comparisons may have been an artifact of the district grouping.

Seven pests (mice, head lice, ants, stinging insects, flies, weeds and mosquitoes) were

indicated as having occurred in all the buildings of 18.6% to 39.9% of the responding districts

while other pests were said to have occurred in all the buildings of fewer than 5% of the districts

(Table 11). Mice, head lice, ants and stinging insects were said to have occurred in either 1/2 or

3/4ths of the buildings of an additional 10.1% to 19.6% of the districts. Fewer than 10% of the

districts said that any of the other listed pests occurred in as many buildings. All the pests were

said to occur in at least 1/4 of the buildings of 8.8 to 28.8% of the remaining districts.

Many districts said that none of their buildings had ever experienced certain pest problems.

Rats led this category with 72.5% of the districts while head lice was last with only 16.3%. A

number of districts did not know whether specific pests were problems. This ranged from a low
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Table 9. Number of Different Pest Problems Experienced by School Districts

Grouped by Attribute Class.

 

 

Number of Districts Number of Districts

Pest Problems Number (% of 306) Pest Problems Number (% of 306)

0 1 1 (3.6) 8 23 (7.5)

1 1 2 (3.9) 9 22 (7.2)

2 13 (4.3) 10 27 (8.8)

3 26 (8.5) 1 1 8 (2.6)

4 38 (12.4) 12 10 (3.3)

5 23 (7.5) 13 4 (1 .3)

6 32 (10.5) 14 8 (2.6)

7 46 (15.0) 15 3 (1.0)
 

Distribution of Districts with Specified Number of Pest Problems

 

(as Percent of Attribute Class)

Number of Size Location Community

Pest Problems S M L SLP NLP UP U S R

0 7.6 1.3 2.5 2.1 3.7 12.1 6.3 3.3 3.3

1 7.6 2.5 0.0 2.1 6.2 9.1 6.3 1.1 5.0

2 8.5 2.5 0.0 5.2 2.5 3.0 0.0 4.4 5.0

3 7.6 9.4 7.5 5.7 9.9 21.2 12.5 8.7 7.7

4 13.2 10.6 17.5 10.4 16.1 15.2 3.1 14.1 13.2

5 9.4 7.5 2.5 6.8 12.4 0.0 9.4 4.4 8.8

6 15.1 8.8 5.0 10.4 9.9 12.1 0.0 8.7 13.2

7 12.3 18.1 10.0 17.2 13.6 6.1 15.6 14.1 15.4

8 6.6 8.8 5.0 8.9 4.9 6.1 6.3 6.5 8.2

9 3.8 8.1 12.5 8.9 4.9 3.0 6.3 10.9 5.5

10 2.8 11.3 15.0 8.9 8.6 9.1 12.5 12.0 6.6

11 1.9 3.8 0.0 3.1 2.5 0.0 3.1 2.2 2.8

12 2.8 2.5 7.5 3.7 2.5 3.0 6.3 3.3 2.8

13 0.0 1.3 5.0 1.0 2.5 0.0 0.0 2.2 1.1

14 0.9 3.1 5.0 4.2 0.0 0.0 6.3 4.4 1.1

15 0.0 0.6 5.0 1.6 0.0 0.0 6.3 0.0 0.6

Number of

Districts 106 160 40 192 81 33 32 92 182

Total Number of

Pest Problems+ 537 1106 323 1345 470 151 235 632 1099

MeanNumber

ofPestPricbIems++ 5.1a 6.9b 8.1c 7.03 5.8b 4.6c 7.3a 6.9ab 6.0b
 

+There was a total of 1966 pest problems experienced by all 306 districts and an average of 6.4

pest problems for each.

i+ANOVA of the number of pest problems reported by the districts showed a significant

difference for districts classed by size (p = 0.000), by location (p - 0.000) and by community

type (p a 0.036). Means followed by the same letter did not test significantly different using

Student-Newman-Keuls means separation test.
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Table 10. Comparison of Number of Pest Problems Reported by Districts

Grouped by Actual District Building Size.

 

Number Mean

District of Number f Dstricts Reporting Number of Pest Probierns+ Number

Size Districts 0 1 2 3 4 5 6 7 8 9 10 1 1 12 13 14 15 Problems

1 28 5 4 3 2 1 2 5 3 1 1 1 3.93b

2 35 3 2 3 2 7 2 6 3 3 1 1 1 1 5.0ab

3 43 2 3 4 6 6 5 7 3 2 2 1 1 1 5.9ab

4 34 1 1 5 2 4 1 5 4 3 6 1 1 6.7ab

5 34 1 4 4 2 5 10 1 1 2 1 3 6.8ab

6 28 1 2 1 1 2 2 6 2 2 4 1 1 2 1 6.6ab

7 23 1 3 5 2 3 3 1 3 1 1 6.4ab

8 1 3 1 1 1 1 2 2 1 2 1 1 8.8ab

9 1 4 1 2 1 1 5 1 2 1 6.9ab

1 0 14 1 1 1 1 3 2 1 3 1 7.2ab

1 1 6 1 1 2 1 1 4.5ab

1 2 3 1 1 1 8.3ab

1 3 2 1 1 1 1 .0ab

1 4 3 11 1 1 10.0ab

1 5 6 2 1 1 1 1 7.8ab

1 7 2 1 1 1 1 .0ab“

1 9 1 1 3.0a

20 2 1 1 8.0ab

22 1 1 8.0ab

24 1 1 90ab

27 1 1 8.0ab

28 1 1 7.0ab

30 1 1 7.0ab

32 3 1 1 1 8.0ab

33 2 1 1 5.0ab

38 1 1 5.0ab

44 1 1 10.0ab

65 1 1 10.0ab

84 1 1 15.0b

280 1 1 150b
 

+ANOVA of number of pest problems reported based on district size showed a significant

difference with a P-value . 0.000. Student-Newman-Keuls means separation test showed that

districts with 84 and 280 buildings were significantly different in their reporting of number of pest

problems from districts of 19 buildings in size. All other district sizes were not significame

different from one another. (Means followed by the same letter were not significantly different

from one another.)
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Table 11. Portion of District School Buildings with Pest Problems.

Percent of 306 Districts Indicating Portion of School Buildings

as Previously or Currently Experiencing the Specified Pest

Pest None 1/4 1/2 3/4 Ali DNK NR+

Mice 18.3 28.8 15.4 4.9 27.5 3.3 2.0

Head Lice 16.3 25.5 19.6 10.1 18.6 7.2 2.6

Ants 19.0 26.1 15.4 6.2 24.5 6.2 3.3

Stinging insects 18.3 25.8 15.4 2.6 27.5 7.5 2.9

Flies 23.9 15.0 6.5 3.3 39.9 6.5 4.9

Weeds 28.1 8.8 7.8 2.3 38.2 8.8 5.9

Mosquitoes 43.1 11.8 5.6 1.0 23.2 9.5 5.9

Cockroaches 50.0 20.3 9.5 3.9 4.9 8.2 3.3

Birds 59.5 17.3 3.6 1.0 4.6 8.8 5.2

Bats 63.4 15.4 2.6 0.3 2.0 11.4 4.9

Outdoor Plant Pests 48.7 9.2 3.7 0.7 3.9 23.5 10.8

outdoor Plant Disease 52.0 11.4 1.3 0.3 3.6 21.9 9.5

Carpenter Ants 62.4 10.1 3.3 1.0 2.3 14.7 6.2

Termites 66.3 10.8 4.2 1.3 0.3 12.1 4.9

Fleas 63.7 9.2 2.6 0.3 2.0 17.0 5.2

Flats 72.5 9.8 1.6 0.0 1.6 9.5 4.9 _

Districts indicating

Positive Pest P-Value for Positive Pest Presence

Presenceii in School Buildings Based on District:

Pest Number (% of 306) Size Location Community

Mice 234 (76.5) 0.304 0.358 0.959

Head Lice 226 (73.9) 0.721 0.551 0.258

Ants 221 (72.2) 0.120 0.260 0.561

Stinging insects 218 (71.2) 0.102 0.001' 0.790

Files 198 (64.7) 0.568 0.594 0.322

Weeds 175 (57.2) 0.067 0.337 0.300

Mosquitoes 127 (41.5) 0.987 0.476 0.720

Cockroaches 118 (38.6) 0.000" 0000* 0000*

Birds 81 (26.5) 0.020' 0.620 0.040"

Bats 62 (20.3) 0.454 0.309 0.889

Outdoor Plant Pests 52 (17.0) 0.004' 0012* 0.137

Outdoor Plant Disease 51 (16.7) 0.063 0.068 0.255

Carpenter Ants 51 (16.7) 0.001' 0.037' 0.172

Termites 51 (16.7) 0.133 0.000' 0.002'

Fleas 43 (14.1) 0006* 0.139 0.022'

Rats 40 (13.1) 0.391 0.981 0.143
 



Table 11 (cont'd).

Distribution of Districts indicating Positive Pest Presence (as Percerri of

 

Attribute Class)

Size Location Community

Pest S M L SLP NLP UP U S R

Mice 67.0 79.4 90.0 80.7 74.1 57.6 78.1 78.3 75.3

Head Lice 68.9 77.5 72.5 70.3 82.7 72.7 59.4 69.6 81.9

Ants 58.5 79.4 80.0 77.1 69.1 51.5 62.5 79.3 70.3

Stinging insects 57.5 76.9 85.0 84.4 56.8 30.3 71.9 76.1 68.7

Files 59.4 69.4 60.0 65.6 67.9 51.5 53.1 57.6 70.3

Weeds 43.4 64.4 65.0 62.0 50.6 45.5 65.6 65.2 51.6

Mosquitoes 41.5 41.9 40.0 40.1 48.1 33.3 43.8 37.0 43.4

Roaches 12.3 46.9 75.0 49.5 23.5 12.1 68.8 53.3 25.8

Birds 21.7 24.4 47.5 28.6 22.2 24.2 37.5 34.8 20.3

Bats 16.0 23.1 20.0 20.3 16.0 30.3 21.9 21.7 19.2

Outdoor PP 9.4 17.5 35.0 22.4 7.4 9.1 25.0 19.6 13.7

Outdoor PD 10.4 18.1 27.5 20.8 9.9 9.1 25.0 21.7 13.2

CarpenterAnts 6.6 19.4 32.5 20.8 12.3 3.0 25.0 20.7 13.2

Termites 10.4 19.4 22.5 24.5 4.9 0.0 40.6 15.2 13.2

Fleas 7.5 14.4 30.0 16.7 12.3 3.0 31.3 13.0 11.5

Rats 9.4 15.6 12.5 13.0 13.6 12.1 25.0 12.0 11.5

Number of

Districts 106 160 40 192 81 33 32 92 182

 

+DNK - do not know, NR - no response.

++includes districts selecting 1/4, 1/2, 3/4 and All as estimated portion of school buildings

previously or currently experiencing pest problems.

'indicates significant difference between classes of district attribute.
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of 3.3% for mice to 17.0% for fleas. Although 306 districts answered the question, several (7 to

33) did not respond to all pests.

Responses to this question were summarized by totaling the number of districts indicating

that they currently or previously had problems with the specific pests regardless of the number

of buildings involved. Mice were found to be the greatest pest problem with 76.5% of the

districts citing its occurrence. Head lice, ants, stinging insects, flies, weeds, mosquitoes,

cockroaches, bird and bats followed (73.9%, 72.2%, 71.2%, 64.7%, 57.2%, 41.5%, 38.6%,

26.5% and 20.3%). All other listed pest problems occurred in fewer than 20% of the

responding districts. Nineteen districts indicated additional problems with five 'other' arthropods

(millipedes, silverfish, earwigs, carpet beetles and spiders), one plant (sand burr) and seven

vertebrates (woodchucks, chipmunks, racoons, weasels, gophers, moles and skunks).

A significant difference was found in the presence of stinging insects between districts

grouped by location, in the presence of cockroaches between districts grouped by classes of

any attribute, and in the presence of bats between districts grouped by size. In general, large

sized districts, districts located in the southern lower peninsula and districts in urban

communities responded more frequently as having these specific pest problems. As noted in

Table 11, additional significant differences existed for pests which occurred in fewer than 20%

of the districts.

To examine the prevalence of pest problems in more detail, the actual nurrber of school

buildings experiencing each particular pest was calculated by multipling the portion indicated as

having problems by the number of buildings reported within each district. Files were found to be

most prevalent with half (50.8%) of 2389 buildings affected (Table 12). Mice, weeds, ants,

stinging insects, head lice, roaches and mosquitoes followed (47.1%, 45.1%, 42.2%, 39.1%,

35.2%, 31.5% and 28.5%). All other listed pests occurred in fewer than 15% of all school

buildings.
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Table 12. Pest Occurrence within District School Buildings.

 

School Buildings P-Value for Number of Buildings with

 

 

  

 

 

 

with Specified Pest+ Pest Based on District:

Pest Number (%) Size Location Community

Files 1214 (50.8) 0.492 0.194 0.000‘

Mice 1125 (47.1) 0.520 0.046' 0.281

Weeds 1076 (45.1) 0.000' 0.166 0.000'

Ants 1008 (42.2) 0048* 0.077 0.000'

Stinging insects 934 (39.1) 0.000' 0.001 * 0000'

Head Lice 841 (35.2) 0000* 0.000' 0.000'

Cockroaches 753 (31.5) 0.000' 0.000' 0.000'

Mosquitoes 681 (28.5) 0.301 0.156 0.020'

Birds 349 (14.6) 0.000' 0.187 0000*

Outdoor Plant Pests 314 (13.1) 0.000' 0.000' 0000*

Outdoor Plant Disease 280 (11.7) 0.000' 0.001" 0.000“

Carpenter Ants 256 (10.7) 0.000‘ 0006* 0.000“

Fleas 236 (9.9) 0.000" 0.013' 0.000'

Termites 214 (9.0) 0.000‘ 0.000' 0.000'

Bats 210 (8.8) 0.074 0003* 0.000'

Rats 123 (5.1) 0.665 0.873 0000*

Distribution of Buildings Experiencing Pest (as Percent of Attribute Class)

Size Location Community

Pest S M 1. SLP NLP UP U S R

Flies 46.8 52.5 50.1 50.6 54.7 40.5 53.3 41.7 59.1

Mice 42.2 47.3 47.8 48.0 46.5 30.8 50.3 45.2 45.9

Weeds 35.1 53.5 39.7 44.2 50.8 40.0 36.0 51 .4 47.0

Ants 39.5 46.0 39.3 42.0 46.4 30.1 27.5 53.5 43.9

Stinging insects 42.8 47.1 31 .4 40.5 38.0 16.3 29.5 40.2 47.7

HeadLice 40.5 43.1 27.3 32.7 42.5 56.1 27.1 31.6 47.9

Cockroaches 8.0 20.1 46.1 35.6 17.4 6.1 57.8 22.2 15.3

Mosquitoes 30.0 30.2 26.8 27.6 31.1 36.4 30.5 24.5 31.1

Birds 11.0 10.2 19.1 15.2 11.2 15.3 19.4 15.3 8.8

Outdoor PP 6.5 7.7 19.1 14.9 6.1 5.1 20.5 10.5 8.6

OutdoorPD 6.7 7.6 16.3 13.1 6.6 5.1 19.6 8.6 7.2

CarpenterAnts 4.3 8.0 14.3 11.7 7.9 2.9 17.0 8.5 6.8

Fleas 4.5 5.4 14.8 10.6 8.7 1.5 18.5 5.5 6.2

Termites 5.4 6.9 11.5 10.9 1.6 0.0 16.1 5.1 6.2

Bats 7.4 7.5 10.2 9.1 5.4 16.3 13.1 6.1 7.6

Rats 3.9 5.3 5.3 5.2 4.9 4.1 8.5 3.4 3.8

Numberof

Buildings 227 1005 1157 1917 369 103 768 880 741
 

+Number of infested buildings determined by multipling the portion (0, 0.25, 0.50, 0.75 or 1.00)

of buildings said to be infested by the total number of buildings for each district and summing the

products. Percent of buildings infested calculated by dividing the number of infested buildings

by the total number of buildings (2389) reported by the 306 responding districts.

*lndlcates significant difference between classes of district attribute.
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Many comparisons of number of buildings with positive pest presence were significantly

different for districts classed by any attribute. Exceptions were flies, mice, ants, mosquitoes,

bats and rats for districts grouped by size; flies, weeds, ants, mosquitoes, birds and rats for

districts grouped by location; and mice for districts grouped by community.

When pest presence was compared to actual district building size, the reporting of pest

presence became an all or nothing response for most districts above 17 buildings (Figure 6). in

order to assess the influence of actual district building size on each specific pest's presence,

regression analyses were performed on the percent of all buildings reported as infested for each

district building size against the actual district size transformed to the log scale (Figure 7). Data

outliers were not eliminated as each response was unique and characteristic of the district

involved. The presence of cockroaches, fleas, head lice and stinging insects were the only

pests for which a significant correlation to actual district building size was found to exist (Table

13). The number of buildings with cockroaches and fleas increased as actual district building

size increased while the number of buildings with head lice and stinging insects decreased.

Mean 1 sd for percent of buildings with pest presence for non-significant regression analyses

ranged from 6.96 1 8.56% for bats to 46.16 1 29.59% for weeds.

Results of this analysis of pest presence showed fewer significant differences between

district responses than did the analysis using the three district size classes of small, medium and

large. This means that the increase or decrease of a specific pest's presence over actual district

building size was not reported uniforrniy implying that certain districts had pest problems

regardless of size. interpretation of the results of the analysis of pest presence by small,

medium and large district sizes must be tempered with the awareness that significance may be

due to this district grouping as there was a trend for more of the buildings in the districts within at

least one of the three sizes to be infested with the pest under consideration.

Overall (Q1) and specific pest presence (05) were compared to verify that districts saying

they currently or previously had pest problems did actually list specific pests as problems and
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Figure 6. (cont'd).
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Table 13. Regression Analyses Results for Percent of District School Buildings

with Pest Presence Against Log of Actual District Building Size and

Mean :I: SD of the Percent of District School Buildings with Pest

Presence for Non-Significant Results.

Regression Coefficients

 

 

 

 

Pest Intercept P-Value Slope P-Value

Carpenter Ants 2.593 0.723 7.274 0.210

Other Ants 47.475 0. 000' -3.026 0.743

Cockroaches 0901 0.914 24.291 0 . 00 1 *

Fleas -0.949 0.822 8.423 0 . 01 6"

Flies 50.072 0 . 00 1 * -6.957 0.499

Head Lice 50.497 0.000' -16.118 0.004‘

Mosquitoes 35.058 0.000' -10.347 0.141

Stinging Insects 50.163 0.000' -11.560 0.020'

Termites 1.713 0.810 5.692 0.312

Bats 4.060 0.333 2.488 0.447

Birds 9.999 0.178 5.114 0.374

Mice 44.051 0.000" -0.583 0.941

Rats 2.171 0.506 1.859 0.466

Weeds 54.044 0.00 1 * -6.678 0.555

Outdoor Plant Disease 0.433 0.965 9.382 0.235

Outdoor Plant Pests 2.710 0.795 10.413 0.209

Pest Mean i SD

Carpenter Ants 11.18 1:15.33

Other Ants 43.90 $24.08

Flies 41.85 1:26.96

Mosquitoes 22.84 $18.68

Termites 8.44 3: 14.82

Bats 6.96 i 8.56

Birds 16.04 $15.11

Mice 43.36 $20.79

Rats 4.37 :t 6.69

Weeds 16.16 1:29.59

Outdoor Plant Diseases 11.51 120.86

Outdoor Insect Pests 14.34 121.91

 

*IndIcates significant difference as does bold type.
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that those which said they'd never had a pest problem did not list any specific ones. It was found

that 155 of the 158 districts which answered that they currently had a pest problem did indeed

select specific pests as infesting a percentage of their school buildings. The three that did not

select any specific pests did not respond to the question. Of the 135 districts which answered

that they previously had pest problems, 124 selected specific pests as infesting or having

infested buildings within their district. Four districts did not know if any of the pests were or had

been a problem, five districts said that no buildings had ever been infested with any of the pests

and two districts did not respond to the question. Of the seven districts which responded that

they had never had a pest problem, only one said that they had none of the specific pest

problems. The other six all selected at least one pest problem as currently or previously

occurring within some or all of their school buildings. This inconsistency may indicate that some -

districts think they have a general problem but deny specific pest presence while others may not

wish to acknowledge a general pest presence but do respond when questioned about specific

pests.

Correlation between the importance of a specific pest (O—3) and its presence within a district

(O-5) was low. A Pearson correlation coefficient less than $029805 was obtained for all pests.

Correlation between a pest's rated importance and the actual number of district buildings said to

be infested with the particular pest was just as low.

The correlation between pest number needing management (04) and specific pest

presence (Q-5) was also low, less than $021466 for all pests. Correlations were just as low for

pest number considered to be a problem and actual number of buildings said to be infested with

the particular pest.

Pest Problem Locations

Few districts (less than 4% of 308) indicated that pests were always found within each of the

different building locations (O-6. Table 14). The number of districts indicating that pests were

often found within each location was also low, 0.3 to 21.1%. Pests were most frequemly
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Table 14. indoor School Building Locations with Pest Problems.

Percent of 308 Districts Selecting Frequency of

Pest Occurrence in each Specified Location

Location Always Often Sometimes Never DNK NA NR+

School Kitchen 4.2 19.8 61.4 7.5 1.6 1.9 3.6

Cafeteria 2.9 21.1 60.7 7.8 1.0 2.3 4.2

Classrooms 2.3 8.4 73.1 8.4 3.2 1.0 3.6

Home Ec Room 1.0 12.3 59.4 12.3 4.9 5.2 4.9

Aministration Offices 0.6 2.3 58.4 27.3 2.6 2.9 5.8

Gym Locker Room 1.0 9.4 50.3 21.1 6.8 4.9 6.5

Teacher's Lounge 0.6 4.2 52.6 25.0 7.1 3.2 7.1

Boiler Room 0.3 5.5 51.3 27.6 5.5 2.6 7.1

Custodial Closets 0.3 4.9 48.1 26.9 8.8 3.9 7.1

Restrooms 0.3 4.2 46.1 33.4 5.8 3.9 6.2

Gymnasium 0.3 2.6 44.2 35.1 7.5 3.2 7.1

Book Lockers 0.3 5.2 36.7 30.2 13.3 7.5 6.8

Shop Room 0.3 1.0 36.4 35.1 13.3 6.5 7.5

Library 0.3 0.3 36.7 40.6 10.7 4.2 7.1

Art Room 0.6 0.6 33.4 38.0 12.3 6.5 8.4

Pool Area 0.0 1.9 9.4 22.1 2.9 56.5 7.1 -

Districts with Positive

Pest Presence within P-Value for Selection of Positive Pest

Specified Location++ Presence Based on District:

Number (°/o of ) Size Location Community

School Kitchen 263 (87.1 of 302) 0.923 0.246 0.931

Cafeteria 261 (86.7 of 301) 0.944 0.517 0.887

Classrooms 258 (84.6 of 305) 0.984 0.782 0.852

Home Ec Room 224 (76.7 of 292) 0.673 0.002' 0.851

Administration Offices 189 (63.2 of 299) 0.243 0.271 0.690

Gym Locker Room 187 (63.8 of 293) 0.261 0.718 0.259

Teacher's Lounge 177 (59.4 of 298) 0.200 0.216 0.490

Boiler Room 176 (58.7 of 300) 0.732 0.400 0.902

Custodial Closets 164 (55.4 of 296) 0.978 0.548 0.461

Restrooms 156 (52.7 of 296) 0.601 0.937 0.245

Gymnasium 145 (48.7 of 298) 0.932 0.738 0.565

Book Lockers 130 (45.6 of 285) 0.819 0.140 0.553

Shop Room 116 (40.3 of 288) 0.672 0.889 0.804

Library 115 (39.0 of 295) 0.838 0.816 0.901

Art Room 107 (37.2 of 299) 0.950 0.420 0.787

Pool Area 35 (26.1 of 134) 0.707 0.842 0.192
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Table 14 (cont'd).

Distribution of Districts Experiencing Pests Within Specified Location

 

(as Percent of Attribute Class)

Size Location Community

Location S M L SLP NLP UP U S R

School Kitchen 84.2 88.2 90.0 90.1 90.1 60.0 87.1 90.1 85.6

Cafeteria 84.2 88.1 87.5 90.1 85.2 69.0 93.5 87.8 85.0

Classrooms 85.6 84.5 82.5 81.8 89.0 90.3 83.9 80.2 86.9

Home Ec Room 72.8 76.3 87.5 96.2 80.2 46.4' 80.6 80.0 74.3

Admin. Offices 53.0 66.7 75.0 66.8 63.0 41.9 74.2 60.0 62.9

Gym Locker Room 58.3 62.4 82.5 66.7 59.5 57.1 77.4 71.1 57.6

Teacher'sLounge 53.9 58.0 79.5 64.9 53.2 41.9 67.7 65.2 55.1

Boiler Room 56.7 57.7 67.5 62.8 53.8 45.2 64.5 58.4 57.8

Custodial Closets 54.5 55.4 57.5 57.7 55.1 41.9 67.7 58.9 51.4

Restrooms 57.8 51.3 45.0 53.5 52.6 48.4 64.5 42.5 55.6

Gymnasium 48.0 48.1 52.5 51.1 44.3 45.2 61.3 47.8 46.9

Book Lockers 4.32 45.7 51.3 50.3 42.7 24.1 58.1 44.3 44.0

Shop Room 44.7 39.0 35.0 41.8 36.4 40.7 35.5 38.2 42.3

Library 42.0 37.4 37.5 38.8 41.0 34.5 41.9 37.1 39.4

Art Room 36.8 36.6 40.0 38.5 39.5 23.3 43.3 34.5 37.4

Pool Area 18.8 26. 1 27.5 27.7 24.0 20.0 43.5 24.1 21.1

Maximum Number

of Districts 107 161 40 192 84 32 31 92 185
 

+DNK - do not know, NA - location not applicable, NR - no response.

1't‘includes districts selecting Always, Often or Sometimes as frequency of pest occurrence.

Percent calculated based on total number of districts responding to the question less those

indicating location not applicable to their district.

‘lndicstes significant difference between classes of district attribute.
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reported as being sometimes present in all locations (33.4% to 61.4%) except pool areas which

were not applicable for 56.5% of the districts.

Except for home economics rooms, classrooms, cafeterias and kitchens, pests were said to

have never occurred in the different areas for 20% to 38% of the districts. Only 12.3%, 8.4%,

7.8% and 7.5% of the districts indicated respectively that home economix rooms, classrooms,

cafeterias and kitchens have never had a pest problem. Do not know and not applicable

responses varied between 1.0 and 13.3%. Three districts responded with not applicable to

classroom locations. Two of these districts have two school buildings each while the third has

only one. It is not clear why their response was not applicable unless they misunderstood

question instructions and meant that the location was 'not applicable' as pests have never

occurred in their classrooms. Not applicable responses for all other locations were credible.

Positive responses to pest presence were totaled for each location. These frequencies

were compared to the total number of districts responding to at least one part of the question

less these districts which indicated that the specific location was not applicable for their district.

Just over 87% of these districts listed school kitchens making it the most commomly pest

inhabited area. This location was followed by cafeterias, classrooms. home economics rooms,

administration offices, gym locker rooms, teacher's lounges, boiler rooms, custodial closets and

restrooms (867,846, 76.7, 63.2, 63.8, 59.4, 58.7, 55.4 and 52.7%). Only six locations were

indicated as having pest problems in fewer than 50% of the responding districts. These were

gymnasiurns, book locker areas, shop rooms, libraries, art rooms and pool areas.

A significant difference was found between attribute classes for positive pest presence in

home economics rooms when districts were grouped by location. Ninety-six point two percent

of southern lower peninsula districts indicated pest presence compared to 46.4% of upper

peninsula districts.

Pests were reported as occurring in the different outdoor areas by 64.7 to 78.0% of the total

number of districts responding to at least one part of the question less these districts which
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indicated that the specific location was not applicable for their district (Q-7, Table 15). Few of the

301 responding districts indicated that pests were always found in such locations (1.7% to

3.3%). Up to 13.6% said that pests were found often and 41.9% to 53.5% said they were found

sometimes. No significant differences were found between districts indicating positive pest

present for any location by any attribute grouping.

Specific Outdoor Plant Disease and Pest Problems

Many outdoor plant disease and insect pest problems were listed (08, Q9). Forty-four

districts wrote in responses to outdoor plant disease though only sixteen listed actual diseases.

These included anthracnose, brown leaf, dutch elm disease, fusarium (grass), leaf spot. a maple

tree disease, mold, oak blight, pine tree disease (white pine blight, diplodia), round spot, spmce

galls, and tree fungus. -

One hundred forty-three disticts listed pests in response to outdoor insect problems. Only

20 districts actually named pests of outdoor plants. These pests included aphids, bagworrns,

black clicker bugs, boring insects, box elder bugs, bugs on honey locust, caterpillars,

centipedes. earwigs, gmbs, gypsy moth, mealybugs, scale on ornamental plums, spider mites

(in general and on pine), and tent caterpillars.

Summary

Eighty-seven tests for differences between responses to pest presence questions were

performed for each district attribute. The trend in response selection was usually an increase in

frequency of positive response (importance or presence) and a decrease in the tolerable

number of pests from small to medium to large districts, from southern lower peninsula to

northern lower peninsula to upper peninsula districts, and from mral to suburban to urban

districts. Twenty-one significant differences were found for responses grouped by district size,

26 significant differences were found for responses grouped by district location and 25
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Table 15. Outdoor School Building Locations with Pest Problems.

 

Percent of 301 Districts Selecting Frequency of

Pest Occurrence in each Specified Location

 

Location Always Often Sometimes Never DNK NA NR+

Playgrounds 3.0 13.0 53.5 17.9 8.6 1.0 3.0

Athletic Fields 3.3 13.6 50.2 16.9 9.6 3.7 2.7

Landscaped Areas 2.7 9.6 52.2 16.6 8.6 5.0 5.3

Turf Areas 1.7 7.6 41.9 19.6 11.3 11.0 7.0

 

*—

_

Districts with Positive

 

Pest Presence within P-Value for Selection of Positive

Outdoor Location++ Pest Presence Based on District:

Number (% of) Size Location Community

Playgrounds 209 (78.0 of 268) 0.281 0.258 0.266

Athlethic Fields 202 (69.7 of 290) 0.858 0.857 0.626

Landscaped Areas 194 (67.8 of 286) 0.414 0.466 0.941

Turf Areas 154 (64.7 of 238) 0.143 0.185 0.321

 

 

Distribution of Districts Experiencing Posts in Specified Location

(as Percent of Attribute Class)

 

Size Location Community

S M L SLP NLP UP U S R

Playgrounds 67.6 70.7 74.4 71.3 70.9 61.3 69.0 66.3 72.3

Athletic Fields 66.0 72.0 69.2 71.2 68.8 62.1 72.4 62.6 72.9

Landscaped

Areas 61.1 73.9 60.5 72.4 60.8 58.1 65.5 65.9 69.3

Turf Areas 48.3 62.5 59.5 61.3 52.1 45.8 53.6 59.1 57.2

Maximum Number

of Districts 103 159 39 189 81 31 30 92 179

 

+DNK - do not know, NA = location not applicable, NR = no response.

“includes districts selecting Always, Often or Sometimes as frequency of pest occurrence.

Percent calculated based on total number of districts responding to the question less those

indicating location not applicable to their district.
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significant differences were also found for responses grouped by district community type. The

same responses were often significantly different for each of the three comparisons.

Districts grouped by size differed significamly in their reporting of general pest occurrence.

They also differed in their selection of cockroaches as being an important as well as a major

school district concern (selected as the single most important concern as well as one of the top

three concerns). Reporting of the positive occurrence of five pests within the districts in general

and of eleven pests within specific numbers of school buildings were significantly different.

Three exceptions to the usual frequency trend were for the number of buildings reported as

having weeds, head lice and stinging insects. Medium sized districts reported greater

occurrence of these pests than did large ones.

Districts grouped by location also differed significantly in their reporting of general pest

occurrence and in their selection of cockroaches as the most important school district concern.

In addition, they differed significamly in their selection of cockroaches, rats, bats and termites as

major school district concerns. Reporting of positive occurrence of five pests within the districts

in general and often pests within specific numbers of school buildings was significantly

different. Four exceptions to the usual trend in frequency of positive response selection

occurred. Upper peninsula districts selected bats and rats more frequently as major district

concerns and reported head lice and bats as occurring in more school buildings.

The selection of cockroaches as the most important district concern was significamly

different for districts grouped by community type. This grouping also differed in their selection

of cockroaches and files as a major district concern. The concern over flies was expressed most

often by rural districts. The frequencies of positive selection for four district pest occurrences

and for 15 building pest occurrences were significantly different. Exceptions to the usual

frequency trend occurred for mosquitoes, flies, stinging insects, head lice and weeds. More

rural districts reported the first four pests while more suburban districts reported weeds.
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All district groupings showed a significant difference in the number of reported pest

problems. Only one significant difference in the selection of pest problem locations was found.

This was for home economics rooms for districts grouped by location.
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W

Methods Used for Pest Prevention and Pest Management

W.The methods districts selected as preferred for prevention

and management depended upon the pest under consideration (O-10, O-11). Method

selections included change in sanitation practices, facility repair or modification, change in turf/

landscape care, use of traps, use of pesticides and education to encourage students, teachers

and school personnel to reduce pest presence by changing habits. Some districts identified

'other' methods or indicated do not know or no method used.

Three hundred two districts selected prevention methods while 294 selected ones for

management (Table 16). Some districts did not select methods for each pest. Up to 29.8% did

not select prevention methods and up to 33.3% did not select management methods. Districts

which did not select prevention methods often did not select management methods (ranging

from 74.1% for head lice and 95.8% for ants other than carpenter ants). Many of these districts

indicated earlier in the questionnaire (OS) that the specific pest under consideration had never

been a problem within their district (30.0% for head lice to 66.7% for cockroaches).

A few districts selected prevention methods but did not select management methods (2.2%

for stinging insects to 9.0% for outdoor insect pests) while a few others selected management

methods but none for prevention (from 0.4% for ants to 3.3% for birds and rats). These districts

may not differentiate between prevention and management. Or, they may utilize the methods

as selected, not needing to manage the pest where a problem does not exist or to prevent a

problem from developing where one already exists.

Other districts selected a primary prevention or management method but not a secondary

one (up to 42.1% for prevention and 42.2% for management). These districts added to those

that made no response revealed that more than 50% of the districts did not select secondary

prevention and management methods for ten of the pests and more than 75% did not select

secondary methods for the other six. Because of this low response, only the most preferred

methods were examined further.
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Pesticides were selected most frequently as the preferred method for prevention and

management of carpenter ants, other ants. cockroaches, mosquitoes, stinging insects. termites,

and outdoor plant pests. Pesticides were also selected most frequently for management of

fleas, flies. and weeds with sanitation selected most frequently as the preferred prevention

method for ileas and flies and modification of landscape care practices selected for weed

prevention. Education was selected most frequently for head lice prevention and management;

facility modification was most often selected for bats and birds; traps were favored for mice and

rats and change in landscape care practice was preferred for outdoor plant disease.

Methods written in as 'other' referred most often to the use of private pest control

companies or contractors (79.1% of the 86 prevention and 71.8% of the 110 management

write-ins). Inspections for and parental and public health depanment involvement with head lice

accounted for an additional 11.6% prevention and 11.0% management write-ins. The remaining

'other' methods included destruction of nests for stinging insects (3 prevention and 2 manage-

ment). brooms for bats (1 prevention) and electronic pest comroliers for bats (1 prevention and

1 management). Inspections were listed as being used to help prevent carpenter ants (1 district)

and termites (2 districts) and to help manage carpenter ants, other ants, roaches, termites, bats.

plant diseases. and plant insects (1 district each except termites with 2). Two districts wrote that

they use a variety of methods for the control of roaches, fleas, flies. mosquitoes. stinging

insects, bats. and birds (1 response each) and 1 district wrote that it uses whatever method local

farmers advise for the management of outdoor plant diseases.

Only those districts selecting actual methods were compared by attribute to determine if

significant differences existed in method preference for the specific pests (Table 17). Any

method chosen by fewer than 15 districts was included as part of the 'other' category. This

created data sets with different method categories depending on the pest. For example, only

sanitation. pesticides and 'other' methods were compared for cockroaches whereas sanitation.

facility modification. traps, pesticides and 'other' methods were compared for mice.
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Table 17. P-Values for Selection of Preferred Pest Prevention and

Management Methods Based on Dlstrlct Attribute Class!

 

 

  

 

Primary Prevention Method Primary Management Method

Pest Size Location Community Size Location Community

Carp. Ant 0.388 0.669 0.965 0.546 0.367 0.519

Other Ants 0.082 0.511 0.241 0.221 0.107 0.739

Cockroaches 0.393 0.026‘ 0.422 0.060 0.381 0.369

Fleas 0.300 0.660 0.997 0.023' 0.638 0.518

Flies 0.842 0.809 0.509 0.316 0.964 0.730

Headlice 0.037' 0.815 0.883 0.633 0.409 0.683

Mosquitoes 0.133 0.317 0.201 0.162 0.427 0.209

Sting insects 0.894 0.186 0.993 0.446 0.349 0.901

Termites 0.085 0.195 0.910 0.230 0.679++ 0.992

Bats 0.940 0.692 0.183 0.823 0.578 0.718

Birds 0.824 0.611 0.137 0.805 0.251 0.802

Mice 0.404 0.843 0.044* 0.266 0.677 0.107

Rats 0.030' 0.413 0.005' 0.287 0.561 0.485

Weeds 0.134 0.883 0.909 0.01 2* 0.952 0.626

Outdoor Plant

Diseases 0.461 0.585 0.329 0.496 0.828 0.854

Outdoor Plant

Pests 0.446 0.140 0.108 0.826 0.945 0.245

Distribution of Districts with Significamly Different Preferred

Pest District Methods (as Percent of Attribute Class)+++

Prevention Type San Fac Lnd Trp Cid Ed Oth Tot

Headlice Small 33.0 3.3 56.0 7.7 91

Medium 37.8 15.6 43.0 3.7 135

Large 26.5 8.8 55.9 8.8 34

Rats Small 18.6 33.9 32.2 6.8 8.5 59

Medium 29.8 15.4 39.4 11.5 3.8 104

Large 17.9 28.6 25.0 25.0 3.6 28

Roaches SLP 38.4 51.7 7.9 151

NLP 58.2 36.4 5.5 55

UP 50.0 27.8 22.2 18

Mice Urban 16.7 20.0 26.7 23.3 13.3 30

Suburban 26.5 16.9 34.9 15.7 6.0 83

Rural 20.8 18.9 48.4 8.2 3.8 159

Rats Urban 12.0 24.0 20.0 28.0 16.0 25

Suburban 33.3 17.6 29.4 15.7 3.9 51

Rural 23.5 25.2 40.9 7.0 3.5 115
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Table 17 (cont'd).

 

 

Pest District

Management Type San Fac Lnd Trp Cid Ed Oth Tot

Fleas Small 23.1 . . . 46.2 17.3 13.5 f 52

Medium 24.0 . . . 62.7 9.3 4.0 75

Large 38.5 . . . 30.8 26.9 3.8 26

Weeds Small . . 32.8 . 56.3 7.8 64

Medium . . 48 .6 . 47.6 3.8 105

Large . . 65.6 . 25.0 0.0 32
 

+The categories DNK ( Do Not Know), NM (No Method) and NR (No Response) of Table 16 were

not part of the comparison. Any method chosen by fewer than 15 districts (5% in Table 16) was

included with the Other (Oth) category.

++Comparison was made between SLP and NLP districts as fewer than 5 UP districts selected

methods.

+++San = sanitation, Fac . facility repair/or modification, Lnd = modification of turf/landscape care

practices, Trp = traps. Cid - pesticides, Ed = encouragement of school members to change habits

so as to discourage pests. Oth = other. Tot = number of districts within each district type.

*lndicates significant difference between classes of district attribute.
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When districts were compared by size, methods used to prevent both head lice and rats

were found to be significantly different with medium sized districts selecting pesticides more and

education less for head lice and large sized districts selecting pesticides more and traps less for

rats. Cockroach prevention methods were significamly different for districts compared by

location. Southern lower peninsula districts selected sanitation less and pesticides more

frequently than either northern lower peninsula or upper peninsula districts. Methods preferred

to prevent mice and rats were significantly different between districts compared by community

type. Traps were preferred more and pesticides less in mral districts while suburban districts

selected sanitation more often than did either rural or urban.

Selected management methods were significantly different for two pests and only when the

districts were compared by size. Pesticides were preferred more and education less in medium-

sized districts for flea management while pesticides were preferred less and landscape practice

modification more in large districts for weed management.

For all pests. pesticides were more preferred for management than for prevention. Similarly,

use of traps for bats. birds. mice and rats was listed more often for management than for

prevention. 'Other' methods were also more preferred for management than for prevention but

some of the responses were questionable. Although eleven additional districts that did not

employ pest control companies for prevention wrote that they did so for management, twelve

additional districts wrote that they either inspected for the pest (not actually management at all)

or used a variety of methods (basically a do not know response).

. In order to examine the relationship

 

between prevention and management methods, the responses of only those districts

answering both questions were analyzed (Table 18, Figure 8). Since districts experiencing

problems with a particular pest may prefer methods other than the ones said to be preferred by

districts which have never experienced the pest, responses were further separated into two

groups, those with and those without the specific pests as determined by answers to O-5.
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Table 18. Methods Preferred by Districts Selecting Responses for Both Pest

Those Reporting Presence of the Specific Pest and Those Reporting

Prevention and Management with Districts Grouped as All Districts,

No Presence of the Specific Pest.+ 

District Selection of Preferred Method (as Percent of Total)“

Fac Lnd Trp Cid Ed Oth an NM TotSanPest 

Carp. Ants

1
.
0
.
8
.

2
3
7

5
6
4

4
.
3
.
7
.

1
4
0

Other Ants

9
5
9

6
3
9

9
0
.
8
.

2
1
4

3
.
1
.
0
.

7
9
0

9
.
5
.
6
.

3
6
8

4
4
2

0
1
.
4

5
.
6
2

1
.
5
.
8
.

1
0
4

9
5
1
.

3
3
7

28

28

28Without

Manage

With

Prevent
9
.
1
.
5
.

9
4
0

5
6
4

7
.
6
.
7
.

5
6
4

0
.
0
.
0
.

0
0
0

A
5
5
.

3
2
9

19.8

21.

16Without

With

Cockroaches

Prevent

A
9
9

2
0
3

1
.
5
.
0
.

2
4
0

3
2
3
.

0
8
4

4
5
2

3
.
9
.
9
.

1
0
1

4
0
.
0
.

0
0
1

5
9
9

2
0
4

40.3

33.6

44 7Without

Manage

3
.
8
.
0
.

5
9
5

4
1
9

5
6
4

6
.
7
.
9

2
2
1

0
.
0
.
0
.

0
0
0

6
.
9
9

2
0
4

26

29.

21 4

With

Without

Fleas

Without

With

Manage

Files

0
.
9
0
.

0
0
0

1
.
9
2

7
8
4

26.

23.

37 5Without

With

Manage 
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Table 18 (cont'd).

Ed Oth an NM TotFac Lnd Trp CidSanPest 

Headlice

1
.
0
.
3
.

3
2
5

6
.
0
.
9

4
4
7

46

46

42

10.0

10.0

7 9

0
.
0
.
0
.

0
0
0

0
.
0
.
0
.

0
0
0

2
.
0
.
.
»

1
1
1
2

33.1

35.5

31 6Wlthout

Prevent

Mosquitoes

Without

With

Prevent

Stinging insects

4
0
0
.

2
2
0

6
.
1
.
4
”

8
2
1

4
5
3

A
9
0
.

0
0
0

4
.
1
.
0

2
2
2

21 .

22

20.

11.7

10.4

22 9

With

Without

Prevent

7
.
7
.
9

7
4
2

6
.
1
.
9

3
3
2

4
.
6
.
0
.

2
2
0

9
6
.
9

9
4
4

5
6
3

4
.
0
.
0
.

0
0
0

e
1
0
.

1
.
2
0

8
.
1
.
6
.

5
4
8

1
1
2

Termites

0
.
0
.
1
.

0
3
2

4
6
3

0
.
0
.
0
.

0
0
0

0
.
2
.
7
.

1
2
0

17.6

19.

19

7.6

2.2

10.0Without

Prevent

Bats

5
6
.
2
.

4
2
9

3
2
3

9
5
9

2
7
0

0
.
0
.
5

1
0
1

2
8
.
2
.

7
3
6

7
.
1
8
.

6
5
3

4
|

5
9
0
.

0
1
0

4
.
4
.
3
.

5
3
2

3
4
3

5
.
5
6
.

Without

Manage

With

Prevent

0
.
9
.
2

1
8
9

1
1

0
.
0
.
0
.

0
0
0

6
.
8
.
0
.

1
5
0

3
3
3

4
.
9
3
.

Without

With 



  

77

Table 18 (cont'd). 

TotFac Lnd Trp Cid Ed Oth anSanPest 

Birds

5
7
.
9

6
1
2

3
2
4

0
.
0
.
8
.

1
0
0

5
0
0
.

0
0
0

0
.
7
.
5

4
6
2

5
3
.
6
.

7
8
6

0
.
7
.
5

1
1
0

5
0
.
9

8
5
2

3
5
3

5
7
2With

Without

Prevent

0
.
3
.
0
.

5
3
1

3
2
4

5
0
.
6
.

1
0
1

0
0
.
6
.

1
0
0

5
7
.
5

4
6
2

0
.
0
.
0
.

0
0
0

5
3
.
0

7
3
0

3
5
3

Mice

3
.
5
9

2
1
7

9
5
.
6
.

1
1
2

3
.
3
2
.

With

Without

Manage

Prevent

Without

With

Rats

4
.
7
.
0
.

2
2
2

I
O

C

s
e
e

8
5
3

2
.
4
2

0
.
0
.
0

0
0
0

9
J
9

9
8
1

1
2

0
3
2
.

2
1
2Wlth

Without

Prevent

Weeds

1
.
7
.
7
.

1
5
3

2
19
4
7
.

0
.
0
.
0
.

0
0
0

8
2
0
.

1
8
2

4
4
2

4
0
.
0
.

0
0
0

0
.
6
.
0
.

0
2
9

4
4
3

9
7
.
7
.

0
0
1

Outdoor Plant

Disease

5
0
0
.

1
0
7

3
2
3

5
9
9

1
2
1

0
.
0
.
9

0
0
0

21

25

13.0

5
.
0
.
0
.

0
0
0

0
1
3

3
4
3

5
.
5
0
.

1
2
1

4
2
7
.

With

Without

Manage

Prevent

6
5
0
.

0
0
7

3
2
3

0
.
7
.
0
.

3
4
2

0
.
0
0

0
0
0

5
4
5

2
3
1

5
.
0
.
0
.

0
0
0

3
.
5
0
.

7
4
1

2
3
3

5
.
0
.
0
.

0
0
1

3
.
4
5
.

Without

With 
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Table 1 8 (cont'd).

 

  

Pest San Fac Lnd Trp Cid Ed Oth an NM Tot
 

Outdoor Plant

Pests

Prevent 5.2 2.6 24.2 0.0 26.8 0.5 1.5 32.0 7.2 194

With 2.3 4.7 32.6 0.0 39.5 2.3 0.0 14.0 4.7 43

Without 9.0 2.2 28.1 0.0 16.9 0.0 1.1 37.1 5.6 89

Manage 4.6 1.0 21.6 0.0 31.4 0.0 2.6 30.4 8.2 194

with 4.7 0.0 30.2 0.0 48.8 0.0 2.3 9.3 4.7 43

Without 6.7 2.2 27.0 0.0 16.9 0.0 1.1 38.2 7.9 89
 

+Only districts selecting both prevention and management methods were included. Districts were

grouped as all districts (Prevent and Manage categories), those who said they have or have

previously experienced the specific pest problem (With) and those who said they have never

experienced the specific pest problem (Without).

+++San =- sanitation, Fac = facility repair/or modification, Lnd =- modification of turf/landscape care

practices, Trp = traps, Cid = pesticides, Ed = encouragement of school members to change habits

so as to discourage pests, Oth = other, DNK = Do Not Know, NM a No Method. Tot . number of

districts providing responses for each grouping. -
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Except for head lice, pesticide treatment was the most preferred method of prevention and

management for districts having the specific insect pests. For districts without these pests,

pesticide treatment was also the most preferred method for prevention and management of

carpenter ants, other ants, stinging insects and termites and for management of cockroaches,

fleas and mosquitoes. The majority of districts without cockroaches, fleas, flies and mosquitoes

preferred sanitation for their prevention and for the management of flies. Education was most

preferred by all districts for prevention and management of head lice.

The majority of districts with bats and birds preferred facility modification for prevention and

management while the majority of those without these pests did not know what method was

preferred. Traps were most preferred for prevention and management in districts with mice and

rat problems, whereas facility modification, sanitation and traps were almost equally preferred for

prevention in districts without the rodents, with traps and facility modification most preferred for

management of mice and traps most preferred for management of rats.

The use of pesticides and modification of landscape practices were most preferred for

prevention and management by districts with weeds. Those without preferred modification of

landscape practices twice as often as pesticide use. The majority of districts with outdoor plant

disease problems preferred modification of landscape practices for prevention and the use of

pesticides as well as modification of landscape practices for management. Most districts

experiencing outdoor insect plant pest problems preferred the use of pesticides or modification

of landscape practice for both prevention and management. The majority of districts without

these disease or insect problems either did not know what method was used or preferred

landscape practice change.

For almost every pest, pesticides were selected as appropriate for management and

prevention more frequently by districts actually having problems with that pest than by districts

without them. Pesticides were also selected more frequently by all districts as a management

than as a prevention method. Except for bats, birds, mosquitoes, outdoor plant diseases and
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outdoor insect pests, all pests of low importance, few districts which actually have specific pest

problems said that they did not know what method was used for prevention or management.

Statistical conparisons were made only between districts which actually selected methods,

with those methods chosen by fewer than 10 districts being included as part of the 'other'

category (Table 19). Methods preferred by districts with a specific pest were compared to those

preferred by districts without the pest. Significant differences were found between methods

used by districts for the prevention of carpenter ants, other ants, cockroaches, flies, mosquitoes

and weed prevention and for the management of flies, stinging insects and weeds. Districts

experiencing certain pest problems did use different methods than did those without the pest,

particularly for prevention.

Comparisons were also made between preferred prevention methods and preferred

management methods. When no distinction was made between districts concerning pest

presence, methods preferred for carpenter ants, other ants, cockroaches, fleas, flies, mice and

rats tested significame different. However, when methods selected only by districts with the

specific pests were compared, methods preferred to prevent and manage other ants were the

only comparison found to be significantly different. The use of similar methods to both prevent

and manage existing pests could mean that once a problem develops, prevention is no longer a

separate issue. Methods said to be preferred by districts without the pests were significamly

different for carpenter ants, cockroaches, fleas and rats.

Pest Management Guidelines

Of 307 respondees, 19.2% said that written guidelines exist that specify what should be

done when pest problems occur, 75.9% said they had no guidelines and 4.9% did not know.

Four districts chose not to answer the question. A significant difference was found between

district's responding yes when compared by size (Table 20). More than twice as many large

districts said they have written guidelines compared to small and medium sized districts (42.5%

compared to 13.2% and 17.4%). These proportions were compared to each other to determine
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Table 19. P-Values for Selection of Prevention and Management Methods

Based on Pest Presence+

 

Methods Selected by Districts

with Pest Compared to

Prevention Methods Compared to

Management Methods Selected by:

 

Methods Selected by Districts Districts Districts

Without Pest for: All With Without

Pest Prevention Management Districts Pest Pest

Carpenter Ants 0.012' 0.416 0.016* 0.988 0.008*

Other Ants 0.005‘ 0.076 0.000* 0.002' 0.337

Cockroaches 0.000" 0.312 0.007“ 0.695 0.001'

Fleas 0.158 0.799 0.020* 0.978 0.021 ‘

Flies 0.006' 0.012‘ 0.007* 0.056 0.113

Headlice 0.562 0.758 0.151 0.224 0.891

Mosquitoes 0 .01 1 * 0.768 0.220 0.487 0.294

Stinging insects 0.086 0.023" 0.155 0.124 0.375

Termites 0.063 0.948 0.337 0.827 0.248

Bats 0.111 0.689 0.566 0.612 0.336

Birds 0.137 0.418 0.764 0.845 0.416

Mice 0.092 0.074 0.024" 0.108 0.803

Rats 0.052 0.729 0.035* 0.718 0.047*

Weeds 0.001 * 0.004' 0.820 0.755 0.951

Outdoor Plant

Diseases 0.520 0.289 0.744 0.615 0.866

Outdoor Plant

Pests 0.162 0.051 0.730 0.761 0.975
 

 

Distribution of Districts with Significantly Different Preferred

 

Pest Methods (as Percent of Total)+++

Pest Presence San Fac Lnd Trp Cid Ed Oth Tot

Prevention:

Carp. Ants With 20.9 4.7 . . 65.1 9.3 43

Without 27.7 22.8 . . 38.6 10.9 101

Other Ants Wlth 30.2 3.7 6.3 48.7 9.5 1.6 189

Without 37.85 9 4 3.1 37.5 0.0 12.5 32

Roaches With 34.3 . . . 59 .3 6.5 108

Without 55.4 . . . 30.1 14.5 83

Files With 36.5 13.5 42.3 6.4 1.3 156

Without 59.5 4.8 19.0 11.9 4.8 42

Mosquitoes With 21.1 14.4 60.0 4.4 90

Without 36.5 15 .9 34.9 12 .7 63

Manage:

Flies Wlth 25.0 8.8 58.8 6.3 1.3 160

Without 45.0 5.0 40.0 2.5 7.5 40

Sting. ins. With 8.8 14.8 68.1 8.2 182

Without 11.5 38.5 46.2 3.8 26
 



Table 19 (cont'd).

83

 

 

Pest Presence San Fac Cid Tot

Weeds With 51.1 133

Without 30.2 43

All Districts

Carp. Ants Prevent 26.5 15.3 48.2 0.0 170

Manage 17.7 11.4 65.1 5.7 175

Other Ants Prevent 30.8 4.2 5.4 47.9 7.9 3.8 240

Manage 21.4 3.7 6.2 64.6 1.2 2.9 243

Roaches Prevent 45.0 2.9 45.5 6.7 209

Manage 28.8 2.8 59.9 8.5 212

Fleas Prevent 40.4 34.2 17.8 7.5 146

Manage 26.3 51.3 15.1 7.2 152

Flies Prevent 41.5 11.1 37.3 7.4 2.8 217

Manage 28.8 7.8 54.8 5.5 3.2 219

Mices Prevent 22.2 19.0 11.9 3.2 2.0 252

Manage 14.5 16.1 17.6 0.8 3.4 255

Rats Prevent 25.0 22.7 11 .9 5.7 176

Manage 15.3 17.6 19.9 4.5 176

With Pests

Other Ants Prevent 30.2 3.7 48.7 9.5 1.6 189

Manage 21.8 2.6 65.8 1.6 1.5 193

Without Pests

Carp. Ants Prevent 27.7 22.8 38.6 0.9 101

Manage 16.0 16.0 62.3 5.7 106

Roaches Prevent 55.4 6.0 30.1 8.4 83

Manage 25.6 5.8 59.3 9.3 86

Fleas Prevent 44.6 29.2 9.8 92

Manage 26.0 50.0 8.3 96

Rats Prevent 27.4 26.6 12.1 4.8 124

Manage 17.2 18.0 18.9 4.1 122
 

+The categories DNK ( do not know) and NM (no method) were not part of the comparison. Any

method chosen by fewer than 10 districts was included with the Other (Oth) category.

'lndlcates significant difference between classes of district attribute.
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Table 20. Availability of Pest Management Guidelines.

 

 

Districts Selecting P-Value for Selection of Yes Response

Guidelines Response Based on District:

Available Number (% of 307) Size Location Community

Yes 59 (19.2) 0.00 1 * 0.837 0.282

No 233 (75.9)

Do Not Know 15 (4.9)
 

 
r —

Distribution of Districts Selecting Yes Response

 

 

 

 

Guidelines (as percent of Attribute Class)

Available Size Location Community

S M L SLP NLP UP U S R

Yes 13.2 17.4 42.5 20.3 17.9 16.1 25.0 23.7 15.9

Number of Districts 106 161 40 192 84 31 32 93 182

Guidelines Districts Selecting

Prepared Response P-Values for Response Selection Based on District:

By Number (% of 58) Size Location Community

School 29 (50.5) 0.058 0.577 0.568

District 19 (32.8)

Other 1 0 (17.2)
 

'lndlcates significant difference between classes of district attribute.
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which of the class sizes were the source of the difference. It was found that the proportions of

small and medium classes were not different from each other but were both different from the

proportion of the large class.

Fifty-eight of the districts with guidelines indicated who prepared them. Twenty-nine said

they were prepared by staff in the individual schools, 19 by district personnel and 10 by others.

These 'other' responses included four combinations of local and district school personnel, three

combinations of school personnel and public health departments, one public health department

by itself and two pest control companies. No significant difference existed between district

responses for any comparison made.

The guidelines covered a number of different pests. Fifty-four districts gave 14 different

responses. These were for head lice, mice, other ants, cockroaches, stinging insects, flies. rats,

tennltes, birds, weeds, carpenter ants, fleas, bats and miscellaneous pests such as skunks,

spiders. snakes and pests in general.

Pesticide Use

W.The question about pesticide safety and effectiveness

combined two issues making it a poor question as districts could mean different things by the

same answer (O-13). Most appeared to respond to the issue of pesticide safety, but a few

addressed the effectiveness question, as indicated by written comments. Three hundred three

districts responded with 90.4% saying pesticides were safe and effective and 9.6% that they

were not (Table 21). A significant difference existed for districts selecting a yes response when

grouped by location. Over 92% of the northern and southern lower peninsula districts said

pesticides were safe and effective while seventy-five percent of the upper peninsula districts

agreed.

Almost all districts provided a comment on their response. Yes comments fit 4 general

categories. One group spoke of application procedure and pesticide registration saying

pesticides are "safe when applied properly”, that they are used "following MSDS requirements ',
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Table 21. Pesticide Safety and Effectiveness as a Pest Management Method.

 

 

Districts Selecting P-Values for Selection of Yes Response

Safe and Response Based on District:

Effective Number (% of 303) Size Location Community

Yes 274 (90.4) 0.905 0 .007* 0.786

No 29 (9.6)
 

Distribution of Districts Selecting Yes Response

(as Percent of Attribute Class)

 

 

 

Safe and Size Location Community

Effective S M L SLP NLP UP U S R

Yes 87.3 92.6 98.7 92.1 92.7 75.0 87.1 90.3 91.1

Nquof Districts 102 162 39 189 82 32 31 93 179
 

'lndlcates significant difference between classes 0' dlStflCt attribute.
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or that they use ”only approved pesticides" including ”(pesticides used are approved) around

students and food.“ Another group specified that pesticides are safe as long as people are not

present saying that they do not use pesticides "around people or food or anywhere that could

cause harm", they are used "when students are not in immediate area” , they are used ”during

off hours of school building use”, or they are used as a ”last resort and only during designated

breaks without children present.“ A third group didn't concern themselves with safe application

or presence of people. Instead they left everything up to a pest control company saying ”we

use licensed pest control companies”, “we have exterminators out once a month", or “we have

an outside firm do the work-~we trust them to use safe methods." The last group said pesticides

work well or are the only available method giving responses such as “seem to work well', 'not

used extensively“, It's ”been done for years", ”umil pesticides won‘t do the job“. or “pesticides

are the only method available to the staff at this time.” Two responses reflected community

pressure. One district said ”We keep use down because of public concern." But another district

said “Parents demand quick-effective action- it's a PR. problem- We haven't found an answer to

head lice, it gets ugly at times.“

Most districts which said pesticides were not safe and effective were concerned about

health risks, "I prefer not to use pesticides where children or food may become contaminated“,

”dangerous to students“, and “due to health hazards, pesticides are not considered a safe

method.“ One district gave legal reasons ”in some cases yes, but with 'Right-to-Know" and

other monitoring laws, one must be careful.” Another district felt it was not proper for its staff to

apply pesticides but that it was acceptable for a hired company, “we are now using a pest control

service and trying to get away from spraying our own insecticide.”

W. Pesticides were said to be used by 69.9% of the 306 responding

districts for prevention and by 96.1% for management (Q-14). Twenty-three percent of the

districts said they never use pesticides for prevention and only 1.3% said they never use

pesticides for management (Table 22). The frequency of pesticide use for prevention as always,
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Table 22. Pesticide Use Frequency.

 

 

 

 

 

 

 

 

Pesticide Percent of 306 Districts Selecting Use Frequency Response

Use for: Always Often Sometimes Never DNK N R+

Prevention 16.3 18.3 35.3 22.9 2.0 5.2

Management 22.9 42.2 31.0 1.3 0.7 2.0

Districts Indicating P-Value for Selection of Positive

Pesticide Pesticide Use” Response Based on District:

Use for: Number (% of 306) Size Location Community

Prevention 214 (69.9) 0.314 0.306 0.339

Management 194 (96.1) 0.939 0.863 0.995

Number of Districts Selecting P-Vaiues for Response

Pesticide Pesticide Use Frequency Selection Based on District:

Use for: Always (%) Often (%) Sometimes (%) Total Size Location Community
 

Prevention 50 (23.4) 56 (26.2) 108(505) 214 0.014" 0.136 0.103

Managnient 70 (23.8) 129 (43.9) 95(32.3) 294 0.041' 0.002' 0.369
 

Percent of Districts Selecting Pesticide Use Frequency

 

Pesticide By Size By Location By Community

Use for: Frequency S M L SLP NLP UP U S R

Prevention Always 16.9 24.4 32.4 23.8 20.3 26.7 40.7 25.7 18.0

Often 15.4 30.4 32.4 32.2 18.6 13.3 25.9 27.1 25.6

Sometimes 67 7 45 2 35.3 44.1 61.0 60.0 33.3 47.1 56.4

Numberof Districts 65 115 34 140 59 15 27 70 117

Management Always 20.4 25.5 25.6 26.9 21.0 11.1 26.7 25.6 22.4

Often 35.7 46.5 53.9 45.7 46.9 22.2 56.7 52.2 42.5

Sometimes 43.9 28.0 20 5 27.4 32.1 66.7 16.7 32.2 35.1

Numberof Districts 98 157 39 186 81 27 30 90 174
 

+DNK . do not know, NR =- no response.

++Districts with pesticide frequency use of always. often or sometimes.

'lndlcates significant difference between classes of district attribute.
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often and sometimes was 16.3%, 18.3% and 35.3% of the districts. Frequency of use for

management as always, often and sometimes was 22.9%. 42.2% and 31.0%.

Selection of a positive pesticide use response was not significamly different for either

prevention or management for districts grouped by any atttibute. Significant differences were

found. however, in their frequency of pesticide use. For pest prevention, a significant difference

occurred between districts grouped by size. Large districts were evently split between always,

often or sometimes using pesticides for prevention. Among small districts, 67.7% said they

sometimes used pesticides,15.4% responded often and 16.9% always.

Conparison of the proportion of each district size class indicating that they always use

pesticides for prevention found no significant differences (16.9%-S, 24.3%-M, 32.4%—L).

Comparison of the proportion indicating that they often use pesticides found that small districts

were significantly different from medium sized districts but that the proportion of large districts

was not different from either small or medium ones (15.4%-S, 30.4%-M, 32.4%-L). The lack of a

significant difference from small districts was probably due to the low number of large districts

selecting the often response. Comparison of the proportion of each district size class indicating

that they sometimes use pesticides for prevention found a significant difference between small

districts and the other two size classes (67.7%-S, 45.2%-M, 35.2%-L).

The frequency of pesticide use for pest management was significantly different between

districts grouped by size or location. Large and medium sized districts responded similarly, with

approximately 50% often using pesticides and the remainder divided between sometimes and

always compared to 36% of the small districts responding often, 20% always and 44%

sometimes. Almost 50% of districts in the lower peninsula districts said they used pesticides

often while over 66% of upper peninsula districts said they used them sometimes.

Comparisons of the proportions selecting the different frequency responses for districts

grouped by size found that no differences existed between the proportions selecting the

response always (20.4%-S, 25.5%—M, 25.6%-L), no differences existed between the
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proportions selecting the response often (35.7%-S, 46.5%-M, 53.8%—L), but that the

proportion of small districts selecting the response sometimes differed significamly from both

medium and large sized districts (43.9%-S, 28.0°/e-M, 20.5°/e-L).

Two hundred eighty-five districts selected pesticide use responses for both prevention and

management. Response con’parison showed that of the districts using pesticides for

prevention, most selected equal or greater use frequencies for management. Those districts

(10%) that selected lower frequencies may be using pesticides on a preventative basis,

resorting to different or multiple pest management methods such as traps or facility modification

when specific pests are actually present.

Frequency of pesticide use was also compared to district pesticide safety and effectiveness

response (O-13). A use frequency of always was not selected for prevention or management by

any district which said pesticides were not safe and effective (29 total).

We.The question concerning appropriateness of

pesticide use in school districts when people are present was not well presented, especially part

three which contained a double negative (O-15). Several districts commented that they felt the

question was misleading. Review of responses showed that an equal number of districts

answered each question part but that most districts answered only two parts. Those districts

which did answer all three parts often gave responses to part three which were in conflict with

their answers to parts one and two. The question was dropped from analysis.

W. More districts indicated that they sometimes. often or always announce

intended pesticide use than post notices once pesticides have been applied (78% compared to

45.1% of 304 responses). Amost 15% said they never announce intended use while 40.8%

said they never post notices after use (Q-16, Table 23). The remaining districts either did not

know or did not respond to part of the question.

No significant difference in total posting response was found between districts grouped by

any attribute. However, a significant difference was found in frequency of posting IMended use
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Table 23. Pesticide Use Notification.

 

  

Percent of 304 Districts Selecting Notification Frequency Response

 

 

 

 

 

 

Notification Always Often Sometimes Never DNK N R+

Intended Use 31.9 13.5 32.6 14.5 4.6 3.0

Following Use 14.5 6.6 24.0 40.8 9.9 4.3

Districts Selecting Positive P-Values of Positive Response

Pesticide Use Notification++ Selection Based on District:

Notification Number (% of 304) Size Location Community

intended Use 237 (78.0) 0.887 0.860 0.887

Following Use 137 (45.1) 0.702 0.920 0.897

Number of Districts Selecting Frequency of P-Values for Selection

Pesticide Use Notification Based on District:

 

Notification Always (%) Often (%) Sometimes (%) Total Size Location Community

Intended Use 97 (40.9) 41 (17.3) 99 (41.8) 237 0.021" 0.739 0.209

Following Use 44 (32.1) 20 (14.6) 73 (53.5) 137 0.178 0.184 0.332
 

 

Percent of Districts Selecting Frequency of Notification

 

By Size By Location By Community

Notification Frequency S M L SLP NLP UP U S R

intended Use Always 39.8 39.0 51.6 39.7 38.7 54.2 40.7 42.3 40.3

Often 13.3 16.3 32.3 17.9 17.7 12.5 25.9 22.5 13.0

Sometimes 47.0 44.7 16.1 42.4 43.6 33.3 33.3 35.2 46.7

NumberofDistricts 83 123 31 151 62 24 27 71 139

Following Use Always 36.7 24.7 53.3 25.3 41.7 50.0 25.0 31.7 33.8

Often 16.3 13.7 13.3 14.9 16.7 7.1 0.0 17.1 16.3

Sometimes 46.9 61.6 333 59.8 41.7 42.9 75.0 51.2 50.0

NunberofDistricts 49 73 15 87 36 14 16 41 80
 

+DNK - do not know, NR - no response.

“Districts with pesticide frequency use of always, often or sometimes.

'lndlcates significant difference between classes of district attribute.
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announcements for districts grouped by size. More large districts said they always or often

announce intended pesticide use (51.6% and 32.3%) compared to almost 50% of small or

medium sized districts which said they sometimes announce intended use.

Pesticide use notification was compared with responses to pesticide safety and

effectiveness (O-13) to determine if the 29 districts which said pesticides are not safe and

effective notify school occupants more frequently about pesticide use than do other districts.

Twenty-seven answered the question on intended use notification. Of these ten said they

always announce, six often, six sometimes, four never and one do not know. Two hundred

sixty-one of the districts which said pesticides are safe and effective answered the same

question. Of these, 86 said they always announce, 32 often, 92 sometimes, 40 never and 11

do not know. No significant difference was found between the two groups (p=0.524). Similar

responses were found for posting notices after pesticide application. No significant difference

was found (p=0.656).

W. Pesticides were applied on all days of the week (O—17). Approximately 30%

of the 303 responding districts applied them on Mondays, Tuesdays, Wednesdays, and

Thursdays. Friday, Saturday and Sunday applications were made by 56.1%, 37.3% and 13.9%

of the districts (Table 24). Approximately 30% of the districts did not know whether or not they

use pesticides on any one of the specific days. Significant differences in positive response

were found between districts grouped by size for Monday, Tuesday, Wednesday and Thursday

applications. More than half of the large size districts used pesticides on these days compared

to approximately 25% of small and medium size districts.

Summary

Forty-nine tests for differences between response selection to pest prevention and

management questions were performed for each district attribute. Twelve significant

differences were found for responses grouped by district size while only two significant

differences were found for responses grouped by either location or community type.



Table 24. Pesticide Application Days.
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Percent of 303 Districts Selecting Response

 

 

 

 

 

 

 

Day Applied Yes No DNK NR+

Monday 30.7 18.8 31.7 18.8

Tuesday 28.4 20.1 32.0 19.5

Wednesday 29.7 19.1 31.7 19.5

Thursday 28.7 20.1 32.0 19.1

Friday 56.1 7.3 25.7 10.9

Saturday 37.3 19.8 24.4 18.5

Sunday 13.9 28.7 27.1 30.4

Districts Applying P-Values for Selection of Yes

Pesticides Response Based on District:

Day Applied Number (% of 303) Size Location Community

Monday 93 (30.7) 0.028' 0.173 0.675

Tuesday 86 (28.4) 0 .009' 0.132 0.570

Wednesday 90 (29.7) 0 . 0 0 7 ' 0.095 0.383

Thursday 87 (28.7) 0 .0 1 1 * 0.253 0.494

Friday 170 (56.1) 0.062 0.142 0.262

Saturday 1 13 (37.3) 0.114 0.582 0.262

Sunday 42 (13.9) 0.385 0.183 0.167

Distribution of Districts Applying Pesticides (as Percent of Attribute Class)

Size Location Community

Day Applied S L SLP NLP U S R

Monday 26.5 28.0 52.5 33.7 30.1 13.3 31.3 34.8 28.5

Tuesday 25.5 24.2 52.5 31.1 28.9 10.0 31.3 32.6 25.7

Wednesday 24.5 26.7 55.0 33.2 28.9 10.0 31.3 35.9 26.3

Thursday 25.5 24.8 52.5 30.5 30.1 13.3 34.4 32.6 25.7

Friday 47.1 55.9 80.0 62.4 49.4 36.7 62.5 65.2 50.3

Saturday 31.2 36.6 55.0 40.0 33.7 30.0 50.0 41.3 33.0

Sunday 9.8 15.5 17.5 16.8 9.6 6.7 15.6 19.6 10.6

Nunber of Districts 102 161 40 190 83 30 32 92 179
 

++DNK . Do Not Know, NR . No Response.

*lndlcates significant difference between classes 01 district attribute.
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Significant differences were found in district selection of preferred methods for head lice

and rat prevention and for fleas and weed management for districts grouped by size. Methods

selected for cockroach prevention were significamly different for districts grouped by location

and methods selected for mice and rat prevention were significame different for districts

grouped by community.

The presence of pest management guidelines was significantly different for districts

grouped by size. In addition, seven significant differences were found between pesticide

question responses. Frequency of use was different for both prevention and management,

frequency of announcement of application intent was different, and positive response to

pesticide application on Mondays, Tuesdays, Wednesdays and Thursdays was different.

Districts grouped by location differed in their frequency of pesticide use for management while

districts grouped by community had no differences. The trend in positive response to a

question was from small to medium to large districts and from southern lower peninsula to

northern lower peninsula to upper peninsula districts.

In addition, 80 tests for differences between prevention and management method selection

by districts with and without the specific pests were completed. Six significant differences were

found between prevention methods selected by districts with and districts without carpenter

ants, other ants, cockroaches, flies, mosquitoes and weeds while just three significant

differences were found between management methods selected by districts with and those

without flies. stinging insects and weeds.

Comparison of methods selected for prevention and those selected for management by all

districts combined showed seven significant differences. These were for carpenter ants, other

ants, cockroaches, fleas. flies, mice and rats. Only one significant difference, for other ants, was

found between prevention and management methods selected by districts with the pest while

four significant differences, for carpenter ants, cockroaches, fleas and rats, were found between

the methods selected by districts without the pests. This indicates that districts with pest
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problems use more similar methods for both prevention and management than do districts

without the specific pest problems.

in general, pesticides were selected more frequently by all districts as the preferred method

for management compared to prevention. Pesticides were also selected more frequemiy for

prevention by districts with the pests compared to those without the pests. This indicates that

districts with pests consider pesticides as their most effective prevention and management

method while districts without the pests can afford to be more lenient in their choice of methods

for prevention.
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Requests for Pest Management

Requests for pest management (O—20) were reported as made by all types of school

personnel, even students. Less than 20% of the districts said that any one group often

requests pest management but more than 50% of the districts said that each group sometimes

requests management, except for students (Table 25). Almost 93% of the districts said that

school administrators have requested pest management. This group was closely followed by

kitchen staff with 90.6% of the districts, custodial staff with 88.3% and teachers with 84.4%.

Maintenance staff have requested pest management in 76.9% of the districts, grounds staff in

72.6%, other district personnel in 67.8% and students in 29.3%. Responses entered as Other

by 2.7% of the districts included parents, neighbors, county health inspector, pest control

company and two unidentified supervisors.

No significant difference was found in the number of districts reporting that a particular

school personnel group requests pest management when districts were compared by any of the

3 attributes. But when frequency of request was compared, a significant difference was found

for school administrators and kitchen staff when districts were compared by size and for custodial

and maintenance staff when compared by community type. The number of districts with

personnel requesting pest management often increased from small to large districts while few

suburban districts reported that personnel requested pest management often compared to

urban and mat districts.

Communicable Pest Problems

Health professionals were selected by more than half of the districts (53.3% of 302

respondees) as the personnel responsible for communicable pest problems such as head lice

(O-26, Table 26). These were school nurses or district health employees or a combination of

persons from the local and district levels along with an occasional county health department

(21.2%, 23.2% and 8.9% of all responding districts). Non-health personnel were selected by
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Table 25. School Groups Requesting Management of Pest Problems.

 

Percent of 307 Districts Selecting Pest Management Request

Frequency for each School Group

 

 

 

 

School Group Often Sometimes Never DNK NR+

School Administrators 14.3 78.2 4.2 1.6 1 .6

Teachers 5.5 78.8 7.5 3.6 4.6

Students 0.3 29.0 47.9 15.6 7.2

Kitchen Staff 17.3 73.3 3.6 1.6 4.2

Custodial Staff 14.3 73.9 4.9 2.3 4.6

Maintenance Staff 10.4 66.4 12.7 2.6 7.8

Grounds Staff 9.4 63.2 13.7 3.9 9.8

District Personnel 11.7 56.0 10.7 4.9 16.6

Other 0.7 2.0 . . 97.4

Districts Selecting

Positive Request P-Values for Positive Selection

Frequency“ Based on District:

School Group Number (% of 307) Size Location Community

School Administrators 284 (92.5) 0.926 0.783 0.796

Teachers 259 (84.4) 0.974 0.966 0.997

Students 90 (29.3) 0.121 0.883 0.334

Kitchen Staff 278 (90.6) 0.593 0.135 0.688

Custodial Staff 271 (88.3) 0.539 0.704 0.638

Maintenance Staff 236 (76.9) 0.890 0.497 0.802

Grounds Staff 223 (72.6) 0.652 0.274 0.860

District Personnel 208 (67.8) 0.140 0.204 0.513
 

 

  

P-Values for Positive Frequency

Selection Based on District:

Districts Reporting School Group as

Requesting Pest Management

 

School Group Often (%) Sometimes (%) Total Size Location Community

School Adm. 44 (15.5) 240 (84.5) 284 0.003' 0.912 0.813

Teachers 17 (6.6) 242 (93.4) 259 0.843 0.956 0.969

Students 1 (1.1) 89 (98.9) 90 . . .

Kitchen Staff 53 (19.1) 225 (80.9) 278 0.026' 0.075 0.146

CustodiaiStafl 44 (16.2) 227 (83.8) 271 0.428 0.304 0.023*

Maintenance Staff 32 (13.6) 204 (86.4) 236 0.783 0.879 0.037‘

Grounds Staff 29 (13.0) 194 (87.0) 223 0.249 0.995 0.864

District Personnel 36 (17.3) 172 (82.7) 208 0.972 0.099 0.379
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Percent of Districts Reporting School Group as

Requesting Pest Management Often or Sometimes.

 

By Size By Location By Community

School Group Frequency S M L SLP NLP UP U S R

School Admin. Often 10.5 14.0 33.3 15.8 14.1 17.2 19.4 14.6 15.2

Sometimes 89.5 86.0 66.7 84.2 85.9 82.8 80.6 85.4 84.8

NumberDistricts 95 150 39 184 71 29 31 89 164

Teachers Often 5.7 6.6 8.6 6.2 7.0 7.4 7.7 6.3 6.5

Sometimes 94.3 93.4 91.4 93.8 93.0 92.6 92.3 93.7 93.5

Numberof Districts 88 136 35 161 71 27 26 79 154

Students Often 0.0 0.0 7.7 1.7 0.0 0.0 0.0 3.7 0.0

Sometimes 100.0 100.0 92.3 98.31000 100.0 100.0 96.3 100.0

Number of Districts 39 38 58 22 0 5 27 58

Kitchen Often 10.3 21.6 28.9 22.9 13.5 8.0 25.8 23.9 15.1

Sometimes 89.7 78.4 61.1 77.1 86.5 92.0 74.2 76.1 84.9

Number of Districts 87 153 38 179 74 25 31 88 159

Custodial Often 11.9 18.0 18.9 18.1 10.3 19.2 30 . 0 9.2 17.5

Sometimes 88.1 82.0 81.1 91.9 89.7 80.8 70.0 90.8 82.5

Nunberof Districts 84 150 37 177 68 26 30 87 154

Maintenance Often 12.7 14.8 10.3 14.1 11.7 15.0 1 6.7 5.3 17.6

Sometimes 87.3 95.2 89.7 85.9 88.3 85.0 83.3 94.7 82.4

Number of Districts 79 128 29 156 60 20 24 76 136

Grounds Often 8.6 13.7 20.7 12.9 13.3 12.5 13.0 11.3 14.0

Sometimes 91.4 86.3 79.3 87.1 86.7 87.5 87.0 88.7 86.0

Numberof Districts 70 124 29 147 60 16 23 71 129

District Pers. Often 17.2 16.9 18.8 17.5 22.9 0.0 9.1 21.4 17.9

Sometimes 82.8 83.1 81.2 82.5 77.1 100.0 90.9 78.6 82.1

Numberof Districts 58 118 32 143 48 17 22 70 106
 

+DNK = do not know, NR . no response.

++Districts in which school group often or sometimes requests pest management.

*Indlcates significant difference between classes of district attribute.
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Table 26. Personnel Responsible for Communicable Pest Problems.

 

‘ Districts Selecting Personnel

Personnel Number (% of 302)
 

Nurse at School where problem exists (local personnel) 64 (21.2)

District Health Personnel 70 (23.2)

Other

Health Personnel, mixed levels (local, district, county) 27 (8.9)

Health Personnel, mixed levels, with non-health

Personnel, mixed levels 23 (7.6)

Non-Health Local School Personnel 85 (28.1)

Non-Health District Personnel 7 (2.3)

Non-Health Personnel, mixed levels (local, district) 7 (2.3)

Pest Control Companies 4 (1 .3)

Parents 2 (0.7)

Do Not Know 13 (4.3)

Total Number Responding Districts 302
 

 

 

P-Values for Response Selection

 

Districts Selecting Based on District:

Personnel Type Number (% of 283) Size Location Community

Health 161 (55.7) 0.065 0.509 0.323

Non-Health 99 (34.3)

Mix 23 (8.0)

Local 149 (51.6) 0.187 0.257 0.332

Districts 77 (26.6)

Mix 57 (19.7)
 



100

32.7% of the districts. Most often these were principals and teachers but sometimes

superintendents were named or personnel at both local and district levels (28.1%, 2.3% and

2.3% of all responding districts). A mix of health and nonhealth personnel was selected by 7.6%

of the districts while 1.3% selected pest control companies and 0.7% selected parents.

Selections were compared to determine if there was any difference between districts

naming health, non-health or health and non-health personnel. Selections were also compared

on the basis of local, district or local and district personnel. No significant differences were found

for either personnel type distribution for any district groupings.

Selection of Pest Management Methods

As school districts are composed of personnel with different levels of authority, pest

management decisions can be made and executed by different people. Districts were asked

whether the selection of pest management methods was the responsibility of those who decide

management is required or up to those who actually perform pest management (Cl-25). Of 305

responding districts, 80.7% said that the personnel who decide that management is needed at

least sometimes decide on the method to be used, 87.9% of the districts said that the

personnel who perform pest management decide on the method. and 4.1% of the districts said

that others, such as an unidentified supervisor, contractor or director, decide (Table 27). The

frequency of district selection of each personnel type was compared against the expected

selection frequency for the different district groupings. No significant differences were found.

Districts which said the management methods were selected by those who decide

management was needed were evenly distributed between choosing always, often and

sometimes as frequency of method selection (27.5% to 26.9% to 26.2%). Districts which said

the management methods were selected by those who perform pest management were not as

evenly distributed. Always, often and sometimes were selected by 36.7%, 32.1% and 19.0% of

the districts . Comparison of selection frequencies showed a significant difference only

between districts that said personnel who perform management decide on methods and only
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Table 27. Personnel Who Decide on Pest Management Methods.

Percent of 305 Districts Selecting Frequency with which Specified

Personnel Make Method Decisions

 

Personnel Who Always Often Sometimes Never DNK N R+

Decide Mgmt Need 27.5 26.9 26.2 4.3 2.0 13.1

Perform Mgmt 36.7 32.1 19.0 2.6 1.6 7.9

Other 2.6 1.3 0.3 . . 95.7

 

 

Districts Reporting Personnel P-Values for Response Selection

 

 

 

 

as Making Decisions++ Based on District:

Personnel Who Number (% of 305) Size Location Community

Decide Mgmt Need 246 (80.7) 0.944 0.588 0.792

Perform Mgmt 268 (87.9) 0.853 0.896 0.938

Districts Reportinfi’ersonnel as P-Values for Frequency

Personnel Selecting Pest Management Methods Selection Based on District: .

Who Always (%) Often (%) Sometimes (%) Total Size Location Community

 

Decide

Mgtheed 84 (34.1) 82 (33.3) 80(32.5) 246 0.696 0.598 0.410

Penonn

Mgrrti 112 (41.8) 98 (36.6) 58(21.6) 268 0.005* 0.064 0.257

  

Percent of Districts Reporting Personnel as Selecting

Method Always, Often or Sometimes.

 

By Size By Location By Community

Personnel Who Frequency 8 M L SLP NLP UP U S R

DecideMgmt Always 35.2 32.5 37.5 34.0 35.2 32.1 50.0 32.5 32.7

Need Often 37.5 31.7 28.1 30.6 39.4 32.1 27.3 29.9 36.1

Sometimes 27.3 35.7 34.4 35.4 25.4 35.7 22.7 37.7 31.3

NumberofDistricts 88 126 32 147 71 28 22 77 147

Perform Mgmt Always 33.7 42.3 59.5 46.7 32.9 34.6 51.7 46.3 37.7

Often 34.8 37.3 37.8 34.9 43.8 26.9 37.9 36.3 36.5

Sometimes 31.5 20.4 2.7 18.3 23.3 38.5 10.3 17.5 25.8

NumberofDistricts 89 142 37 169 76 26 29 80 159

 

+DNK a do not know, NR = no response.

++Districts in which personnel always. often or sometimes make decisions on methods to be used

for pest management.

'lndicates significant difference between classes of district attribute.
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when districts were grouped by size. More than half of the large districts said these personnel

always decide on methods to be used and all but one of the remaining said such personnel

decide often.

Since districts could select both personnel types, each district's selections were examined.

Twenty-five (8.2%) only selected personnel who decide management is needed, 47 (15.4%)

only selected personnel who perform management, 221 (72.5%) selected both, 8 (2.6%)

selected other and 4 (1 .3%) did not know. No significant differences were found in the

distribution of districts selecting either or both personnel types for any district grouping. It was

observed that 43 districts (14.1%) selected always for both personnel types. These districts did

not belong to any specific district group. This implies that for some districts, the personnel that

decide pest management is needed may also be the personnel that perform pest management.

Pest Management Execution

Districts were asked to identify personnel who use (apply) pest management methods such

as pesticides, traps and other special equipment not used in normal sanitation and maintenance

procedures (O-27). Three hundred five districts indentified personnel responsible for indoor

pest management but only 241 did so for outdoor pest management. The 64 nonresponding

districts represented all district attributes and could not be distinguished by any specific

characteristic. Those districts may not have considered outdoor pest management a necessity

and so failed to select a response.

WW- Custodial staff was selected most frequently (78.0%) as the

personnel type who at least sometimes performed indoor pest management (Table 28). Pest

control companies followed closely (73.4%). However, more districts selected pest control

companies as most likely to perform pest management than did so for custodial staff (47.2%

compared to 45.6%). Maintenance was selected by 62.6% of the districts, kitchen staff by

44.3%. and grounds staff by 38.7%. It is not clear why districts selected grounds staff for indoor

pest management. Perhaps these districts did not distinguish between this personnel type and
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Table 28. Personnel Who Perform indoor Pest Management.

 

Percent of 305 Districts Selecting Frequency with which Each

Personnel Group Performs indoor Pest Management

 

 

 

 

Personnel Most Likely Sometimes Never DNK RLU NR+

Custodial Staff 45.6 32.5 7.9 0.0 14.1

Grounds Staff 15.7 23.0 21.0 1.3 39.0

Maintenance Staff 28.9 33.8 11.1 1.0 . 25.2

Kitchen Staff 17.0 26.9 31.8 1.0 0.3 23.3

Pest Control Company 47.2 26.2 10.5 3.3 . 12.8

Other 1.0 0.3 . . 0.3 98.7

Districts Selecting Positive P-Values for Positive Frequency

Frequency Response++ Selection Based on District:

Personnel Number (% of 305) Size Location Community

Custodial Staff 238 (78.0) 0.821 0.942 0.893

Grounds Staff 1 18 (38.7) 0.780 0.300 0.943

Maintenance Staff 191 (62.6) 0.202 0.719 0.412

Kitchen Staff 135 (44.3) 0.708 0.508 0.304

Pest Control Company 224 (73.4) 0.001' 0.000" 0.039'
 

 

 

Distribution of Districts Selecting Positive Response for Personnel

(as Percent of Attribute Class)

 

Size Location Community

Personnel S M L SLP NLP UP U S R

CustodialStaff 80.0 78.8 70.0 77.5 77.4 83.3 71.0 78.3 79.1

GroundsStaff 35.2 40.6 40.0 42.9 31.0 33.3 41.9 39.1 37.9

Maintenance Staff 62.6 67.9 42.5 65.4 58.3 56.7 54.8 55.4 67.6

Kitchen Staff 47.6 43.8 37.5 40.8 50.0 50.0 41.9 35.9 48.9

PestControlCompany 47.6 85.0 95.0 85.9 57.1 40.0 90.3 88.0 63.2
 

Percent Distribution of Districts Selecting Multiple Personnel as

 

Districts Performing indoor Pest Management

Number of Selecting By Size By Location By Community

Personnel Number (%) S M L SLP NLP UP U S R

1 64 (21.0) 25.7 17.5 22.5 18.9 26.2 20.0 22.6 20.7 20.9

2 50 (16.4) 17.1 13.1 27.5 14.1 17.9 26.7 19.4 14.1 17.0

3 67 (22.0) 23.8 22.5 15.0 19.9 25.0 26.7 12.9 27.2 20.9

4 74 (24.3) 21.0 30.0 10.0 28.3 16.7 20.0 22.6 23.9 24.7

5 50 (16.4) 12.416.9 25.0 18.9 14.3 6.7 22.6 14.1 16.5

Numberof

Districts 305 105 160 40 191 84 30 31 92 182
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Percent Distribution of Districts Selecting Multiple Personnel as

 

 

 

 

 

Distrias Performing indoor Pest Management

Personnel Selecting By Size By Location By Community

Type“+ Number (%) S M L SLP NLP UP U S R

School 81 (26.6) 52. 4 15. 0 5.0 14.1 42. 9 60. 0 9. 7 12. 0 36.8

PC 44 (14.4) 9.515.622.5 15.2 13.111.33 22..616312.1

Both 180 (59.0) 38. 1 69. 4 72.5 70.7 44. 0 6. 7 67. 7 71. 7 51.1

Number of

Districts 305 105 160 40 191 84 30 31 92 182

P-Values for Selectio-ns Based on District: —

Comparison Size Location Community

Multiple Personnel Performing Indoor

Pest Management (1,2, 3, 4, 5) 0.041“ 0.184 0.857

Personnel Type Performing indoor

Pest Management (School, PC, Both) 0.000' 0.000' 0.000'

 

+DNK - do not know, RLU a response level unknown because either multiple responses were

selected for the personnel category or no response was selected for an entry made under Other,

NR = no response.

+‘l'lncludes districts selecting personnel type as most likely, sometimes or RLU.

+++Personnel types were categorized as local (belonging to the school system), PC (a private

pest control companY). and Both (somepersonnel belonging to the school system and some part

of a private pest control company).

'lndlcates significant difference between classes of district attribute.



105

maintenance or custodial staff. Other personnel were selected by 1.6% of the districts and

included a mix of grounds and maintenance (Building and Grounds), indicating that these two

staff types are not separate in all districts.

Pest control companies were the only personnel type which showed a significant difference

in selection frequency between district groupings. Large and middle sized districts selected

pest control companies more than small ones (95.0 and 85.0% compared to 47.6%), districts in

the southern lower peninsula selected them more than districts elsewhere (85.9% compared to

57.1 and 40.0%). and urban and suburban districts selected them more than mral ones (90.3

and 88.0% compared to 63.2%).

Many districts made multiple selections. These were totaled for comparison to determine if

more personnel perform pest management in certain district types. Fifty (16.4%) of the districts

selected all five personnel types, 74 (24.3%) selected four types, 67 (22.0%) selected three, 50

(16.4%) selected two, and 64 (21.0%) selected one. A significant difference was found

between districts when grouped by size. But no trend was observed between district size and

number of personnel selected.

Districts were further identified by category of personnel selected as performing indoor pest

management. Eightly-one (26.6%) of the districts selected just school personnel while 44

(14.4%) only selected pest control companies. Both were selected by 180 districts (59.0%).

Highly significant differences were found for district selections grouped by size. location or

community type. Approximately 70% of large and medium sized districts selected both

compared to 52% of small districts selecting school personnel alone; 70.6% of the southern

lower peninsula districts selected both while 86.7% of the upper peninsula districts selected

school personnel alone; and almost 70% of urban and suburban community districts selected

both while twice as many rural as urban and suburban districts selected school personnel alone.

Went. Districts made fewer selections for personnel performing

outdoor pest management. Grounds staff was selected most frequemly with 175 (57.4%)
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districts choosing such staff as most likely or sometimes performing outdoor pest management

(Table 29). Maintenance staff followed closely with 154 (50.5%) selecting districts. Pest control

companies were selected by 44.3% of the districts and followed both custodial and

maintenance staff as being most likely to perform outdoor pest management. Custodial staff was

selected by 110 (36.1%) of the districts and kitchen staff by 32 (10.5%). A district can interpret

kitchen staff as having outdoor responsibilities if they are involved with garbage sanitation or

outdoor food facility care.

Significant differences were found for selection of grounds staff between districts grouped

by size and location, selection of kitchen staff between districts grouped by location and

selection of pest control companies between districts grouped by size, location and community.

Selection trends were similar to those for indoor pest management except for an opposite trend

in the selection of kitchen staff. Almost four times as many upper peninsula districts selected

kitchen staff as did southern lower peninsula districts (23.3% compared to 6.8%).

Multiple selections for personnel types performing outdoor pest management were fewer

than for indoor pest management. Only 12 (5.0%) of the districts selected all five categories

while 50 to 63 districts made one to four selections. No significant differences in the number of

multiple selections were found between district groups.

More districts (44.0%) selected only school personnel for outdoor pest management than

did so for indoor pest management. Fewer districts selected only pest control companies

(7.5%) or both school personnel and pest control companies (48.5%). Personnel category

selection (school only, pest control company only, or both) was significantly different for all

district comparisons with selection trend similar to that for indoor pest management.

Pest Control Company Employment

Pest control companies (PCCs) have been employed by approximately three quarters of

310 responding districts (028, Table 30). Of the 221 districts which employed PCCs, 210

indicated that the P005 performed indoor and/or outdoor pest management. Two districts did
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Table 29. Personnel Who Perform Outdoor Pest Management.

 

Percent of 305 Districts Selecting Frequency with which Each

Personnel Group Performs Outdoor Pest Management

 

 

 

 

 

Personnel Most Likely Sometimes Never DNK RLU NR

Custodial Staff 16.3 19.7 19.3 0.0 44.6

Grounds Staff 43.3 14.1 5.2 1.6 35.7

Maintenance Staff 25.9 24.6 10.8 1.0 37.7

Kitchen Staff 4.3 6.2 41.6 0.7 47.2

Pest Control Company 22.3 22.0 14.4 2.6 . 38.7

Other 1.3 . . . 0.3 98.4

Districts Selecting Positive P-Values for Positive Response

Frequency Response+ Selection Based on District:

Personnel Number (% of 305) Size Location Community

Custodial Staff 1 1 0 (36. 1) 0.705 0.175 0.281

Grounds Staff 175 (57.4) 0.023' 0.01 6* 0.155

Maintenance Staff 154 (50.5) 0.302 0.603 0.700

Kitchen Staff 32 (10.5) 0.228 0.0 1 6" 0.080

Pest Control Company 135 (44.3) 0.001' 0.028' 0.022-
 

(as Percent of Attribute Class)

Distribution of Districts Selecting Positive Response for Personnel

 

 

  

 

Size Location Community

Personnel S M L SLP NLP UP U S R

CustodialStaff 40.0 33.8 35.0 31.4 41.7 50.0 48.4 29.3 37.4

GroundsStaff 41.0 66.3 65.0 67.0 40.5 43.3 64.5 68.5 50.5

MaintenanceStaff 45.7 56.3 40.0 53.4 440 50.0 45.2 46.7 53.3

Kitchen Staff 14.3 7.5 12.5 6.8 14 3 23 3 16.1 4.3 12.6

PestControlCompany 26.7 50.0 67.5 51.3 36 9 20 0 61.3 55.4 35.7

Percent Distribution of Districts Selecting Multiple

Districts Personnel as Performing Outdoor Pest Management

Number of Seiecting+++ By Size By Location By Community

Personnel Number (%) S M L SLP NLP UP U S R

1 63 (26.1) 31.6 24.2 21.2 22.7 34.4 26.1 28.0 27.3 25.2

2 60 (24.9) 26.3 22.7 30.3 24.0 23.4 34.8 12.0 26.0 26.6

3 56 (23.2) 21.1 25.8 18.2 26.0 21.9 8.7 8.0 26.0 24.5

4 50 (20.7) 15.8 24.2 18.2 22.7 14.1 26.1 40.0 16.9 19.4

5 12 (5.0) 5.3 3.0 12.1 46 6.3 44 12.0 3.9 4.3

Numberof

Districts 241 76 132 33 154 64 23 25 77 139
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Table 29 (cont'd).

 

Percent Distribution of Districts Selecting Multiple

 

 

 

Districts Personnel as Performing Outdoor Pest Management

Personnel Selecting+++ By Size By Location By Community

Type++++ Number (%) S M L SLP NLP UP U S R

School 106 (44.0) 63. 2 39. 4 18. 2 36.7 51.6 73.9 24. 0 33. 8 33.2

PC 18 (7.5) 5.3 7. 6 12. 1 7.1 9.4 4.4 8. o 7.8 7.2

Both 117 (48.5) 31. 6 53.0 69.7 56.5 39.1 21.7 68.0 58.4 39.6

Number of

Districts 241 76 132 33 154 64 23 25 77 139

P-Values for Selections Based on District:

Comparison Size Location Community
 

Nun'ber of Personnel Performing Outdoor

Pest Management (1, 2, 3, 4, 5) 0.333 0.408 0.121

Personnel Type Performing Outdoor

Pest Management (School, PO, Both) 0 . 000 ' 0 . 005' 0 .0 1 3*

 

+DNK - do not know, RLU a response level unknown because either multiple responses were

selected for the personnel category or no response was selected for an entry made under Other,

NR = no response.

“Includes districts selecting personnel type as most likely, sometimes or RLU.

++~‘Sixty-four districts were omitted as 58 did not respond to this part of the question and 6 did not

know what personnel type performed outdoor pest management.

++“Personnel types were categorized as local (belonging to the SCI'IOOl system), PC (a private

pest control company), and Both (somepersonnel belonging to the school system and some part

of a private pest control company).

'lndlcates significant difference between classes of district attribute.
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Table 30. Employment of Pest Control Companies by School Districts.

  
 

 

Pest Control Districts Selecting P-Value for Selection of Yes Repsonse

Company Response Based on District:

Employed Number (% of 310) Size Location Community

Yes 221 (71.3) 0.000' 0.000* 0.000'

No 85 (27.4)

Do Not Know 4 (1 .3)
 

Distribution of Districts Selecting Yes Response

 

Pest Control (as Percent of Attribute Class)

Company Size Location Community

Employed S M L SLP NLP UP U S R

Yes 44.4 82.7 97.5 86.5 54.1 27.2 90.6 88.2 59.5

Number of Districts 108 162 40 192 85 33 32 93 185
 

*lndlcates Significant difference between classes Of diSil’iC‘ attribute.
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not answer the question, eight did not select a response concerning P005 and one said that

PCCs never perform indoor and outdoor pest management. Of the 224 districts which said that

PCCs performed indoor and/0r outdoor pest management, 14 did not select yes for PCC

employment. Thirteen said they did not employ PCCs while one did not answer the question.

The multiple response stnicture of O-27 may have caused some confusion in district answers.

in addition, some districts may have responded no to PCC employment because they perceived

this employment as preventative instead of being for pest management (wording used in O-28).

Yes response selection by districts grouped by size, location or community type were highly

significant. Over 80% of all large and medium sized districts, of those in the southern lower

peninsula and of those that were located in urban or suburban communities employed PCCs.

Only 44.4% of small districts, 27.2% of those in the upper peninsula and 54.1% of those in the

northern lower peninsula, and 59.5% of those located in rural communities employed PCCs.

Comparison of the proportion of districts indicating that they employ PCCs by the different size

classes showed that the proportions of all three were significamly different from each other

(44.4%-S, 82.7%-M, 97.5%-L).

W.Districts which employed PCCs identified quality of service as

the most important criteria used in hiring decisions (029, Table 31). Cost was named second

while being a local business was chosen third (97.2%, 86.3% and 72.6% of all selections).

Other responses were mostly concerned with quality of service. Examples included 'qualified

personnel', 'safety‘, 'type of chemicals used', 'reliabie', 'iiability and reputation', 'knowledge',

'availability' and 'compliance with Right—to-Know'. No difference was found in criteria selection

between district groupings.

Wm.Both administrative and support service

personnel were said to negotiate PCC contracts. The questionnaire presented school (principal

and secretary) and district (superintendent and business management) level administration

choices (O—30). These were selected by 215 of the 221 districts employing PCCs (Table 32). In
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Table 31. Selection Criteria Used by Districts Employing

Pest Control Companies.

 

 

 
 

 
 

 

Number and Percent of 212 Districts All Districts

Selection Selecting Criteria importance Level + Selecting Criteria

Crieria First Second Third Total (% of212)

Quality of Service 184 (86.8) 16 (7.5) 6 (2.8) 206 (97.2)

Cost 14 (6.6) 142 (67.0) 27 (12.7) 183 (86.3)

Local Business 5 (2.4) 31 (14.6) 118 (55.7) 154 (72.6)

Other 6 (2.8) 2 (0.9) 4 (1.9) 12 (5.7)

Do Not Know 3 (1.4) 2 (0.9) 13 (6.1) 18 (8.5)

No Response 0 (0.0) 19 (9.0) 44 (20.8) 63 (29.7)

Level of Nunber of Districts P-Value for Selection of Criteria Based on:

importance Selecting Criteria Size Location Community

First 209 0.551 0.061 0.773

Second 191 0.728 0.887 0.985

Third 145 0.496 0.661 0.631
 

+Criteria were selected by 212 of the 221 districts which indicated that they hire pest control

companies in response to question 28.
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Table 32. School Personnel Who Negotiate Pest Control Company Contracts.

 

Percent of 221 Districts Selecting Frequency with which Each Personnel

Group Negotiates Pest Control Company (PCC) Contracts+

 

 

 

 

 

 

 

 

Personnel Always Often Sometimes Never DNK RLU NR”

Principal 1.8 2.3 8.6 45.2 0.5 . 41.6

Secretary 0.5 0.5 0.5 55.2 0.9 . 42.5

Superintendent 19.0 6.3 12.2 29.4 0.9 0.5 31.7

Business Manager 28.5 5.4 10.9 18.6 0.9 0.5 35.4

Other

Administration 2.3 0.5

Purchasing 1.4 0.5 . . . . 49.8

Support Services 26.7 12.2 1.4 . . 5.9

Districts Selecting Positive P-Value for Positive Frequency

Frequency Response+++ Selection Based on District:

Personnel Number (% of 221) Size Location Community

Principal 28 (12.7) 0.208 0.600 0.319

Secretary 3 (1 .4) . . .++++

Superintendent and

other Administration 90 (40.7) 0 . 0 0 0" 0 . 0 2 9" 0 . 000*

Business Manager

and Purchasing 104 (47.1) 0.040‘ 0.671 0.646

Support Services 102 (46.2) 0.0 1 8' 0.044" 0.148

Distribution of Districts Selecting Positive Frequency Response

(as Percent of Attribute Class)

Size Location Community

Personnel S M L SLP NLP UP U S R

Principal 18.8 12.7 5.1 11.4 17.4 11.1 3.4 13.4 14.5

Secretary 4.2 0.7 0. 0 0.6 4.3 0.0 0.0 1.2 1.8

Superintendent and

otherAdministration 70.8 39.6 7. 7 33.7 60.9 55.6 20. 7 23. 2 59.1

Business Manager

and Purchasing 25.0 52.2 56.4 45.8 47.8 66.7 51.7 51.2 42.7

Support Services 22.9 50.0 61.5 52.4 30.4 11.1 51.7 56.1 37.3

Nun'berof Districts 48 134 39 166 46 9 29 82 110
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Table 32 (cont'd).

 

Percent Distribution of Districts Selecting Multiple

 

 

 

 

 

 

 

 

Districts Personnel as Negotiating PCC Contracts

Number of Selecting+++++ By Size By Location By Community

Personnel Number (%) S M L SLP NLP UP U S R

1 138 (62.7) 67.0 58.2 74.4 64.2 56.5 66.7 72.4 65.9 57 8

2 59 (26.8) 25.5 29.9 18.0 26.1 30.4 22.2 27.6 23 2 29 4

3 21 (9.5) 8.5 10.5 7.7 9.1 10.9 11.1 0.0 9 8 119

4 2 (0.9) 0.0 1 5 0 0 0.6 2.2 0.0 0.0 1 2 0.9

Number of

Districts 220 47 134 39 165 46 9 29 82 109

Percent Distribution of Districts Selecting Multiple

Districts Personnel as Negotiating PCC Contracts

Personnel Selecting+++++ By Size By Location By Community

Type Number (%) S M L SLP NLP UP U S R

Admin. 118 (53.6) 76.6 50.0 38.5 47.3 69.6 88.9 48.3 43.9 62.4‘

Support Staff 59 (26.8) 10.5 27.6 43.6 32.7 10.9 0.0 37.9 36.6 16.5

Both 43 (19.5) 12.8 22.4 18.0 20.0 19.6 11.1 13 8 19.5 21.1

Number of

Districts 220 47 134 39 165 46 9 29 82 109

P-Value for Selections Based on District:

Comparison Size Location Community

Number of Personnel Who Negotiate

PCCContracts (1,2,3-4) 0.451 0.897 0.257

Personnel Type Who Negotiates

PCC Contracts (Adm, Support Staff, Both) 0.002* 0.005' 0.01 5'
 

+Distribution was based on responses made by the 221 districts who indicated that they employ

pest control companies in response to question 28.

+‘tDNK a do not know, RLU :- response level unknown because either multiple responses were

selected for the personnel category or no response was selected for an entry made under Other,

NR . no response.

+”includes districts selecting personnel type as Always, Often, Sometimes and RLU.

++++Statistics were not calculated as few districts selected personnel type.

+++++One district was omitted from comparison as it did not know what personnel type negotiated

PC contracts.

‘lndlcates significant difference between classes of district attribute.
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addition, 112 districts wrote in other administrators (6), purchasing personnel (4) and support

service personnel (102) such as Director of Building and Grounds, Supervisor of Maintenance,

Physical Plant Supervisor, Custodial Supervisor, Director of Transportation, Building and

Grounds, Director of Operations, Director of Grounds, Auxilliary Services Director, etc.

Administrator write-ins were totaled with superintendent selections while purchasing personnel

write-ins were added to business manager selections.

Most PCC contract negotiation was said to be performed by district administration and/or

support service personnel. Superintendent, business manager and support services

personnel were each selected by almost half of the districts (40.7%, 47.1% and 46.2%).

Relatively few districts selected local school administrators (12.7% principal, 1.4% secretary).

Frequency of district administration and support services personnel selection was

significantly different for several district comparisons. Superintendent selection was highly

significant between districts compared by size or community and significant when conpared by

location. More than 50% of all small districts, northern lower peninsula and upper peninsula

districts, and districts located in niral communities selected these personnel. By contrast,

business managers personnel selection was significamly different only for districts compared by

size with over 50% of medium and large districts selecting these personnel. Support services

personnel selection was significantly different for districts compared by size or location. Again,

over 50% of all large and medium sized districts as well as of districts located in the southem

lower peninsula selected these personnel.

A number of districts selected several personnel as negotiating PCC contracts. Two districts

(0.9%) selected fourtypes. 21 (9.5%) selected three, 59 (26.8%) selected two and 138

(62.7%) selected one. One district selected do not know for all personnel types and was not

included for comparison purposes. Although many districts selecting 3 or 4 personnel types

were medium sized, located in the southern lower peninsula and found in mral communities. no

significant differences were found for the number of multiple selections made by different
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district types. Some districts which made multiple personnel selections may have done so

because the person responsible for PCC negotiations could be classified as more than one type

rather than because different individuals actually negotiate contracts. Question design did not

allow for this discrimination.

Districts were also compared on the basis of selection category, that is administration alone,

support services personnel alone or both. Highly significant differences were found for district

size or location comparisons and a significant difference was found for community type

comparison. In general, small sized districts, northern lower peninsula and upper peninsula

districts and those in niral communities selected administration personnel. Support staff alone

was selected most frequently by large sized districts, those in the southern lower peninsula and

those in urban and suburban communities. Both personnel types were selected by 11 to 22%

of all district groupings.

MW.Pest management methods. pesticides used and a

requirement for effectiveness evaluation were selected by 70.8, 65.3 and 63.0% of 216

responding districts (O-31, Table 33). Records filed with school personnel and pest number

requiring management were selected by only 38.4% and 20.4% of the districts. Factors written

in as Other concerned frequency of service. Four districts said weekly, monthly or regular

visitations were specified in PCC contracts. Up to 25% of the districts indicated do not know and

an additional 3% to 7% did not respond to each factor. Comparisons between district groups

were made only on the frequency of yes responses. No signficant differences were found.

Many districts selected multiple factors. The number of factors selected by 192 of the 216

responding districts was totaled. Twenty-four districts were eliminated as they selected do not

know for all contract factors. Five factors were selected by 10.9% of the districts, four by 24.5%,

three by 30.2%, two by 19.3% and one by 10.4%. Nine districts selected no for each factor

implying that they do not negotiate PCC contracts. No significant differences were found in
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Table 33. Factors Defined ln Contracts with Pest Control Companies.

Percent of 216 Districts Selecting Response+

 

 

 

 

Factors Yes No DNK NR++

Pest Number Requiring Management 20.4 49.1 24.1 6.5

Pest Management Methods to be Used 70.8 10.6 15.3 3.2

Pesticides to be Used 65.3 13.4 16.2 5.1

Evaluation of Effectiveness Required 63.0 11.6 22.2 3.2

Records on Pest Management Action 38.4 27.8 26.9 6.9

to be filed with School Personnel 1.9 . . 98.1

Other

Districts Selecting Yes P-Value for Yes Selection Based on District:

Factors Number (% of 216) Size Location Community

Pest Number 44 (20.4) 0.350 0.380 0.321

Pest Mgmt. Methods 153 (70.8) 0.642 0.830 0.807

Pesticides 141 (65.3) 0.145 0.810 0.497

Evaluation 136 (63.0) 0.097 0.198 0.383

Records 83 (38.4) 0.213 0.564 0.739

Other 4 (1 .9) . . .
 

 

 

P-Value for Selection of Multiple

 

Number of Districts With Multiple Factors Factors Based on District:

Factors Number (% of 192)+++ Size Location Community

0 9 (4.7) 0.639 0.676 0.962

1 20 (10.4)

2 37 (19.3)

3 58 (30.2)

4 47 (24.5)

5 21 (10.9)
 

+Factors were identified by 216 of the 221 districts which indicated that they hire pest control

companies in response to question 28.

++DNK - do not know, NR = no response.

+++Twenty-four districts were omitted as they selected do not know for all contract factors.
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number of districts selecting multiple contract factors for districts grouped by size, location or

community type.

W. Hall of the districts (56.4% of 220 employing PCCs) said they

negotiate contracts for one year periods (O-32, Table 34). Several (30.9%) said contracts are in

effect only for the duration of a specific job while a few said contracts are negotiated to last two to

three years (4.1%). Other responses included unidefined time periods (5 districts) or the

combination of job and one year time periods depending on pest and situation (4 districts). Ten

districts (4.5%) selected do not know. No significant differences in selection were found for any

district grouping.

Wee.PCCs have been employed to manage a minimum of

21 different pests (O-33). In addition to the 16 pests listed in the questionnaire, moles,

silverfish, carpet beetles, red mites and skunks were added as Other. More than half the districts

employing PCCs have done so specifically for cockroaches. mice and ants other than carpenter

ants (Table 35). Twenty-five to 50% of the districts have enployed PCCs for stinging insects.

termites, carpenter ants and rats. Ten to 25% have employed them for weeds, fleas, flies, head

lice, diseases of outdoor plants and mosquitoes while less than 10% have employed them for

insect pests of outdoor plants, bats, birds and others.

The number of districts employing PCCs for each specific pest was compared against the

expected number for each district attribute. Significant differences were found for several

pests. PCC employment for management of cockroaches, stinging insects, rats, fleas, head lice

and bats was significant for districts compared by size. PCC employment for management of

carpenter ants and insect pests of outdoor plants was significant for districts compared by

location. And PCC employment for management of cockroaches, stinging insects, weeds and

bats was significant for districts compared by community type. In general, large districts hired

PCCs more frequently than small or medium sized ones. Southern lower peninsula districts

hired PCCs more frequently for termites while upper peninsula districts hired them more often
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Table 34. Length of Pest Control Company Contracts.

 

 

 

 

Districts Selecting

Contract Length

Length Number (% of 220)+

Duration of Specific Job 68 (30.9)

One Year 124 (56.4)

Two Years 5 (2.3)

Three Years 4 (1.8)

Other 9 (4.1)

Do Not Know 10 (4.5)

Pest Control Districts Selecting P-Value for Selection of Yes Repsonse

Company Response Based on District:

Employed Number (% of 201) Size Location Community

Specific Job 68 (32.4) 0.184 0.413 0.130

One Year 124 (59.0)

Multiple Years 9 (4.3)
 

+Factors were identified by 220 of the 221 districts which indicated that they hire pest control

companies in response to question 28.
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Table 35. Pests which Pest Control Companies have been Employed to Manage.

 

 

Percent of 221 Districts Employing PCCs

(Pest Control Companies) for Each Specific Pest

 

 

  

 

Pest Yes No DNK NR+

Cockroaches 61.4 28.2 5.0 5.5

Mice 58.2 30.9 2.3 8.6

Other Ants 52.7 35.0 3.2 9.1

Stinging Insects 37.7 45.5 4.1 12.7

Termites 33.2 44.5 7.3 15.0

Carpenter Ants 29.1 47.3 9.5 14.1

Rate 26.4 51.8 4.1 17.7

Weeds 21.4 60.0 2.7 15.9

Fleas 13.2 60.0 8.6 18.2

Files 13.2 62.7 7.7 16.4

Head Lice 10.9 63.2 9.1 16.8

Diseases of Outdoor Plants 10.5 64.5 5.0 20.0

Mosquitoes 10.0 64.1 8.2 17.7

Insect Pests of Outdoor Plants 9.5 64.5 5.0 20.9

Bats 9.1 66.4 5.9 18.6

Birds 5.9 69.1 5.9 19.1

Other 3.6 0.9 0.0 95.5

Districts Employing PCs P-Value for Yes Response

for Specific Pest Mgmt Based on Districts:

Pest Number (% of 221) Size Location Community

Cockroaches 135 (61.4) 0.01 6* 0.978 0.028'

Mice 128 (58.2) 0.131 0.570 0.198

Other Ants 116 (52.7) 0.762 0.806 0.640

Stinging Insects 83 (37.7) 0.01 2* 0.571 0.005'

Termites 73 (33.2) 0.944 0.042' 0.096

Carpenter Ants 64 (29.1) 0.409 0.579 0.334

Rats 58 (26.4) 0.01 1 ' 0.940 0.188

Weeds 47 (21.4) 0.915 0.996 0.026'

Fleas 29 (13.2) 0.000' 0.199 0.194

Files 29 (13.2) 0.663 0.199 0.599

Head Lice 24 (10.9) 0.024' 0.999 0.822

Diseases of Outdoor Plants 23 (10.5) 0.143 0.354 0.364

Mosquitoes 22 (10.0) 0.125 0.511 0.103

insect Pests of Outdoor Plants 21 (9.5) 0.608 0.036' 0.288

Bats 20 (9.1) 0.033' 0.361 0.011'

Birds 13 (5.9) . . .

Other 8 (3.6)
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Distribution of Districts Employing PCs for Management of the

Specific Pests (as Percent of Attribute Class)

 

 

 

Size Location Community

Pest S M L SLP NLP UP U S R

Cockroaches 35.4 64.7 82.1 61.2 60.9 66.7 78.6 74.4 47.3

Mice 47.9 55.6 79.5 60.6 47.8 66.7 71.4 65.9 49.1

Other Ants 47.9 55.6 48.7 54.5 47.8 44.4 46.4 58.5 50.0

Stinging Insects 29.2 33.1 64.1 40.0 32.6 22.2 57.1 48.8 24.5

Termites 33.3 32.3 35.9 38.8 1 5.2 22.2 53.6 34.1 27.3

Carpenter Ants 20.8 30.1 35.9 30.3 28.3 11.1 42.9 25.6 28.2

Rats 20.8 2 1 .8 48.7 26.1 28.3 22.2 42.9 23.2 24.5

Weeds 22.9 20.3 23.1 21.1 21.7 22.2 42.9 15.9 20.0

Fleas 14.6 5.3 38.5 10.9 21.7 11.1 21.4 15.9 9.1

Flies 12.5 12.0 17.9 10.9 21.7 11.1 17.9 14.6 10.9

Head Lice 4.2 9.8 23.1 10.9 10.9 11.1 14.3 9.8 10.9

Diseases of Outdoor

Plants 4.2 10.5 17.9 12.1 4.3 11.1 17.9 11.0 8.2

Mosquitoes 12.5 6.8 17.9 9.7 13.0 0.0 14.3 14.6 5.5

Insect Pests of ,

Outdoor Plants 6.3 9.8 12.8 9.7 4.3 33.3 17.9 7.3 9.1

Bats 6.3 6.8 20.5 9.1 6.5 22.2 25.0 6.1 7.3

Birds 2.1 3.0 20.5 7.3 2.2 0.0 17.9 4.3 1.8

Other 2.1 4.5 2.6 3.0 6.5 0.0 3.6 3.7 3.6

Nunber of Districts 48 133 39 165 46 9 28 82 110

Pest Presence in Districts Employing PCs for

Management of the Specific Pests

Total Those With Those Without

Pest Number Pest (% of Total) Pest (% of Total)

Cockroaches 135 94 (69.6) 41 (30.4)

Mice 128 114 (89.1) 14 (10.9)

Other Ants 116 103 (88.8) 13 (11.2)

Stinging insects 83 69 (83.1) 14 (16.9)

Termites 73 41 (56.2) 32 (43.8)

Carpenter Ants 64 29 (45.3) 35 (54.7)

Rats 58 20 (34.5) 38 (65.5)

Weeds 47 34 (72.3) 13 (27.7)

Fleas 29 10 (34.5) 19 (65.5)

Flies 29 24 (82.8) 5 (17.2)

Head Lice 24 23 (95.8) 1 (4.2)

Diseases of Outdoor Plants 23 10 (43.5) 13 (56.5)

Mosquitoes 22 1 5 (68.2) 7 (31.8)

Insect Pests of Outdoor Plants 21 10 (47.6) 1 1 (52.4)

Bats 20 10 (50.0) 10 (50.0)

Birds 1 3 9 (69.2) 4 (30.8)
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Table 35 (cont'd).

Districts With Positive Pest Presence that Employ PCs

 

Those Which Hire

Those Which Hire PCs for Specific

Total PCS for Specific and/or Other

Pest NumberH Pest (% of Total) Pests (% of Total)

Cockroaches 1 1 8 94 (79.7) 1 06 (89.8)

Mice 234 1 14 (48.7) 173 (73.9)

Other Ants 221 103 (46.6) 169 (76.5)

Stinging insects 218 69 (31.7) 166 (76.1)

Termites 51 41 (80.4) 5 0 (98.0)

Carpenter Ants 51 29 (56.9) 44 (86.3)

Rats 40 20 (50.0) 30 (75.0)

Weeds 175 34 (19.4) 133 (76.0)

Fleas 43 1 0 (23.3) 37 (86.0)

Files 198 24 (12.1) 143 (72.2)

Head Lice 226 23 (10.2) 162 (71.7)

Diseases of Outdoor Plants 51 10 (19.6) 38 (74.5)

Mosquitoes 127 15 (11.8) 89 (70.1)

Insect Pests of Outdoor Plants 52 10 (19.2) 39 (75.0)

Bats 62 10 (16.1) 48 (77.4)

Birds 81 9 (11 .1) 63 (77.8)
 

+DNK a do not know, NR = no response.

“Total number of districts with positive pest presence was the number of districts reporting pest

presence in response to question 3.

‘lndlcates significant difference between classes of district attribute.
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for insect pests of outdoor plants. Urban and suburban districts both employed PCCs more

frequently for cockroaches and stinging insects while urban districts hired them most often for

weeds and bats.

With the exception of carpenter ants. rats, fleas. diseases of outdoor plants and insect pests

of outdoor plants, over 50% of the districts employing PCCs for each pest reported that they

had that pest (O-S). The best match between districts that had a specific pest and who also

employed PCCs for management of the pest occurred for mice, ants other than carpenter ants,

stinging insects, flies and headlice (over 80%). Rats were reported by only 34.5% of the districts

which hired PCCs for their control, the lowest presence of all the pests. Possibly those districts

which hired PCCs for pests which they did not report as problems believe that the P003

prevented these pests from becoming problems.

The number of districts which had the specific pests and hired PCCs for their management

compared to the number of all districts which reported that they had the specific pests varied

greatly. As few as 10.2% of the districts (head lice) and as many as 80.4% of the districts

(termites) which said that they had the pests also hired PCCs for their management. The

percentage of districts with cockroaches that hired PCCs for cockroach control was almost as

high as that for termites (79.7%). This was followed by the percentage of districts with carpenter

ants, rats. mice and ants in general which hired PCCs for their control (46.6% to 56.9%). A lower

percentage probably meant that the districts placed lower priority on that particular pest's

management, as in the case of birds, mosquitoes, flies, bats. insect pests of outdoor plants.

weeds and diseases of outdoor plants. (all between 10 and 20%). Fleas (23.3%) and stinging

insects (31.7%) were probably considered low management priority as well. The employment of

P005 for head lice management, however, cannot be used as a measure of imponance as head

lice require a different management strategy.

The percent of districts with specific pest problems that hired PCCs in general was high,

(that is, the district may have had the pest but did not hire the PCC for control of the specific
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pest). Almost 100% of the districts which reported termites and over 80% of the districts with

cockroaches, carpenter ants and fleas employed PCCs. Except for mosquitoes. a greater

percent of districts with pest problems hired PCCs compared to the percent of all districts

(71.3%) hiring PCCs.

WWW-Except for changes in turf/landscape care

practices, PCCs were reported as using or recommending all types of methods presented as

choices in the question by over 50% of 219 districts which employed them (O—34, Table 36).

Trap use was reponed most frequently, followed by recommendations for changes in student

and staff behavior, improvement in sanitation, use of pesticides, repair or modification of facility

structure. and turf/landscape care modification (92.2%, 75.3%, 70.8%, 68.0%, 62.6% and

i 44.7%). Only one significant difference was found when frequency of method selection was

compared to expected frequency for different district groupings. This was for districts selecting

turf/landscape care modification when compared by size. Large districts selected the method

more often than small or medium sized districts.

Wm. PCCs were reported as providing promotional and follow-up

lnfonnation to both administration and support services personnel. Superintendents, school

principals and district business managers were selected as PCC report recipients by 43.6 to

45.5% of 220 districts (O-35, Table 37). Local school secretaries were selected by only 15.9%

of the districts. Many districts wrote in Other responses (35.5%) which were all support services

personnel.

Selection of superintendents for districts grouped by size and selection of support services

personnel for districts grouped by location were the only response distributions which differed

significamly from expected numbers. Superintendents were selected more frequently by small

districts while support services personnel were selected most often by southern lower

peninsula districts.
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Table 36. Methods Used or Recommended by Pest Control Companies.

Percent of 219 Districts Selecting Frequency for Method Use or

 

 

 

 

 

 

 

 

 

Recommendation+

Method Always Often Sometimes Never DNK N R”

Sanitation 16.4 17.4 37.0 18.7 5.5 5.0

Facility 4.1 13.7 44.7 25.6 5.0 6.8

Landscape 5.0 8.2 31.5 32.9 11.9 10.5

Traps 5.5 24.2 45.7 12.8 3.7 8.2

Pesticide 17.4 37.0 37.9 1.8 3.2 2.7

Education 10.5 18.3 39.3 21.5 5.5 5.0

Districts Selecting P-Value for Selection of Positive

Positive Frequency+++ Frequency Based on District:

Method Number (% of 219) Size Location Community

Sanitation 155 (70.8) 0.41 1 0.857 0.284

Facility 137 (62.6) 0.078 0.319 0.690

Landscape 98 (44.7) 0.020' 0.581 0.106

Traps 202 (92.2) 0.967 0.989 0.887

Pesticides 149 (68.0) 0.082 0.176 0.282

Education 165 (75.3) 0.547 0.373 0.547

Distribution of Districts Selecting PCC Methods

(as Percent of Attribute Class)

Size Location Community

Method S M L SLP NLP UP U S R

Sanitation 58.3 72.0 82.1 71.5 71.1 55.6 81.4 79.3 61.8

Facility 43.8 63.6 82.1 66.7 53.3 33.3 70.4 65.9 58.2

Landscape 22.9 47.7 61.5 46.1 44.4 22.2 59.2 52.4 35.5

Traps 89.6 92.4 94.9 92.7 91.1 88.9 96.3 95.1 89.1

Pesticides 47.9 69.7 87.2 73.9 51.1 44.4 85.2 73.2 60.0

Education 64.6 76.5 84.6 80.0 60.0 66.7 85.2 80.5 69.1

NumberofDistricts 48 132 39 165 45 9 27 82 110
 

+Methods were identified by 219 of the 221 districts which indicated that they hire pest control

companies in response to question 28.

++DNK . do not know, NR = no response.

++'tlncludes districts selecting a method type as always, often and sometimes.

*lndlcates significant difference between classes Oi diSil’iCi attribute.
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Table 37. School Personnel to Whom Pest Control Companies Provide

information Concerning Pest Problems and Management Actions.

 

Percent of 220 Districts Selecting Frequency that Each

Personnel Group Receives PCC lnformation+

 

 

 

Personnel Always Often Sometimes Never DNK RLU NR++

Principal 10.0 10.0 25.5 25.5 5.9 23.2

Secretary 0.9 3.2 12.7 46.8 7.3 29.1

Superintendent 18.2 10.5 16.8 27.7 6.4 20.5

Business Manager 18.2 9.1 16.4 20.9 6.8 . 28.6

Support Services 22.3 8.2 5.0 0.0 0.0 5.5 59.1

Districts Selecting P-Value for Selection of Positive

Positive Frequency+++ Frequency Based on District:

 

 

 

 

 

 

 

Personnel Number (% of 220) Size Location Community

Principal 100 (45.5) 0.939 0.719 0.233

Secretary 35 (15.9) 0.136 0.360 0.349

Superintendent 100 (45.5) 0.039' 0.112 0.135

Business Manager 96 (43.6) 0.326 0.537 0.842

Support Services 78 (35.5) 0.178 0.022' 0.765

Distribution of Districts Selecting Personnel Type

(as Percent of Attribute Class)

Size Location Community

S M L SLP NLP UP U S R

Principal 43.8 45.1 48.7 46.7 39.1 55.6 64.3 46.3 40.0

Secretary 14.6 14.3 28.2 15.2 23.9 11.1 25.0 18.3 13.6

Superintendent 64.6 43.6 28.2 40.0 60.9 66.7 35.7 36.7 54.5

Business Manager 33.3 48.9 38.5 45.5 34.8 55.6 50.0 43.9 41.8

Support Services 22.9 36.8 46.2 41 .8 1 7.4 1 1 .1 42.9 35.4 33.6

Number of Districts 48 133 39 165 46 9 28 82 110

Percent Distribution of Districts Selecting Multiple

Districts Personnel to Whom PCs Report

Number of Selecting++++ By Size By Location By Community

Personnel Number (%) S L SLP NLP UP U S R

0 6 (2.8) 0.0 3.9 2.6 2.5 4.9 0.0 0.0 2.5 3.8

1 90 (42.5) 48.9 39.5 44.7 40.7 48.8 44.4 25.9 46.3 43.8

2 48 (22.6) 22.2 23.3 21.1 25.9 9.8 22.2 40.7 20.0 20.0

3 37 (17.5) 15.6 19.4 13.2 17.9 14.6 22.2 11.1 18.8 18.1

4 29 (13.7) 13.3 13.2 15.8 12.4 19.5 11.1 18.5 11.3 14.3

5 2 (0.9) 0.0 0.8 2.6 0.6 2.4 0.0 3.7 1.3 0.0

Number of

Districts 212 45 129 38 162 41 9 27 80 105
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Table 37 (cont’d).

Percent Distribution of Districts Selecting Multiple

 

 

 

 

 
 

 

Districts Personnel to Whom PCs Report

Personnel Seiecting++++ By Size By Location By Community

Type Number(%) S M L SLP NLP UP U S R

Admin. 116 (56.3) 73.3 54.0 43.2 50.0 74.4 88.9 48.2 53.9 60.4

Support

Staff 48 (23.3) 13.3 23.4 35.1 27.2 10.3 11.1 18.5 29.5 19.8

Both 42 (20.4) 13.3 22.6 21.6 22.815.4 0.0 33.3 16.7 19.8

Numberof

Districts 206 45 124 37 158 39 9 27 78 101

P-Value for Selection Based on District:

Comparison Size Location Community

 

Number of Personnel to Whom PCs Report

(0,1, 2, 3, 4-5) 0.873 0.491 0.285

Personnel Type to Whom PCs Report

(Adm. Support Services, Both) 0.058 0.0 1 5* 0.236

+Personnel Types were identified by 220 of the 221 districts which indicated that they hire pest

control companies in response to question 28.

++DNK a do not know, RLU - response level unknown because either multiple responses were

selected for the personnel category or no response was selected for an entry made under Other,

NR - no response.

+++lncludes districts selecting a personnel type as always. often, sometimes and RLU.

MMEight districts were omitted as they did not know if any personnel were contacted by pest

control companies.

'lndlcates significant difference between classes of district attribute.
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Almost half of the districts selected only one personnel type as recipient of PCC repons.

Two, three, four and five recipients were selected by 22.6%, 17.5% .13.7% and 0.9% of the

remaining districts. Six indicated that no personnel received such reports. Eight did not know

who received them and were dropped for comparison purposes. No statistical differences were

found between district groups selecting multiple personnel.

Districts were also identified by personnel type selected as recipient of PCC reports.

Approximately half selected administration personnel only while support services personnel or

both were selected by 22.6% and 19.8%. Comparison of selections between districts grouped

by location showed a significant difference. Upper peninsula districts did not select both while

up to 23% of southern lower peninsula districts did.

Summary

Seventy-nine tests for differences between response selection to pest management

execution questions were performed for each district attribute. Twenty significant differences

were found for responses grouped by district size, 14 significant differences were found for

responses grouped by district location and 15 significant differences were found for responses

grouped by district community type. The trend in positive response to a question was generally

from small to medium to large districts, from southern lower peninsula to northern lower

peninsula to upper peninsula districts and from nlral to suburban to urban districts.

Districts grouped by size differed in their reporting of the frequency with which school

administrators and kitchen staff request pest management. They did not differ in regard to the

personnel type who decides on methods to be used for pest management. A significant

difference was found in the frequency of pest control company (PCC) employment for both

indoor and outdoor pest management. Significant differences were also found when comparing

district selection of personnel type negotiating PCC contracts. Small districts selected the

superintendent more frequently than the other districts types while the business manager or

support services staff were selected most frequently by large districts, in accordance with the
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usual positive selection trend. Differences were found in the reported frequency for which

PCCs were hired to control cockroaches, fleas, head lice, stinging insects, bats and rats and for

the frequency with which pest control companies recommend modification in tur/landscape care

practices. The final difference found between districts grouped by size was in the reporting of

PCC report recipients. Small districts reported superintendents more frequently than did the

other district sizes.

Districts grouped by location and community type differed for many of the same response

selections although fewer differences were found between positive response selection of

PCCs for management of specific pests. The usual selection trend was observed with the same

exceptions as found for districts grouped by size, namely, superintendents were selected most

frequently as the personnel who negotiate PCC contracts both by districts in the upper

peninsula and by districts in rural communities than by either of the other districts groups. In

addition, upper peninsula districts selected kitchen staff most frequently as the personnel

performing outdoor pest management and they hired PCCs more frequently for control of

outdoor plant insect pests.
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Effectiveness Evaluation

Approximately 75% of 306 responding districts said that pest management effectiveness is

evaluated in their districts (O-36, Table 38). Twenty-one percent said it is not evaluated and a

few (3.6%) did not know. No significant differences were found to exist though yes responses

were selected more often by large and medium sized districts, those located in the entire lower

peninsula and those located in urban and suburban communities than were selected by small

districts, ones located in the upper peninsula and those in niral communities.

Personnel Performing Evaluations

Pest management evaluations were said to be performed most frequently by the personnel

who decided that management was necessary (83.0% of 230 districts which said that

evaluations were performed in their districts). Personnel performing the action and pest control

companies were selected by more than 50% of the districts while support service personnel

were written in as Other by 15.2% (O—37, Table 39). Frequency of personnel selection was

compared to expected frequency for districts grouped by the different attributes. Only selection

of support service personnel showed a significant difference for districts grouped by size or

location. Large districts and those located in the southern lower peninsula selected this

personnel type more frequemly than other district groups.

Approximately 70% of the districts selected several categories of personnel as performing

pest management evaluations. Four types were selected by 3.5% of the districts while three,

two and one selections were made by 36.5%, 29.6% and 30.4% of the districts. Comparison of

the number of selections made by districts grouped by location showed a significant difference.

Most upper peninsula districts selected one or two personnel types while many lower peninsula

districts selected two, three or four.
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Table 38. Evaluation of Pest Management Effectiveness.

 

 

Districts Selecting P-Value for Selection of Yes Response

Evaluation Response Based on District:

Performed Number (% of 306) Size Location Community

Yes 231 (75.5) 0.150 0.218 0.413

No 64 (20.9)

Do Not Know 11 (3.6)
 

Table 39. Personnel Performing Pest Management Evaluation.

 

Percent of 230 Districts Selecting Frequency that

Personnel Perform Evaluation+

 

 

 

 

Personnel Always Often Sometimes Never DNK RLU NR++

Decided Need 45.7 22.6 14.8 1.3 . . 15.7

Performed Action 21.7 21.7 19.1 7.0 1.3 0.9 28.2

Pest Control Co. 17.0 12.2 22.2 17.0 0.9 . 30.9

Support Service 9.6 2.6 0.9 . . 2.3 84.8

Districts Selecting P-Value for Positive Frequency

Positive Frequency“+ Selection Based on District:

Personnel Number (% of 230) Size Location Community

Decided Need 191 (83.0) 0.966 0.917 0.767

Performed Action 146 (63.5) 0.807 0.571 0.995

Pest Control Co. 118 (51.3) 0.340 0.259 0.452

Support Service 35 (15.2) 0.01 9* 0.025' 0.072
 

Distribution of Districts Selecting Positive Frequency for Personnel

Performing Pest Management Evaluation (as Percent of Attribute Class)

 

Size Location Community

Personnel S M L SLP NLP UP U S R

Decided Need 84.6 82.4 82.4 81.4 85.7 88.9 72.0 87.2 82.7

Performed Action 64.6 64.9 55.9 65.4 64.3 44.4 64.0 64.1 63.0

Pest Control Co. 40.0 55.7 55.9 56.4 42.9 33.3 64.0 55.1 46.5

Support Service 6.2 16.0 29.4 19.9 7.1 0.0 32.0 14.1 12.6

Number of Districts 65 131 34 156 56 18 25 78 127
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Percent Distribution of Districts Selecting Multiple Personnel

 

 

 

 

Districts

Number of Selecting By Size By Location By Community

Personnel Number (%) S M L SLP NLP UP U S R

1 70 (30.4) 35.4 27.5 32.4 29. 5 28. 6 44. 4 32.0 26.9 32.3

2 68 (29.6) 35.4 29. 0 20. 6 22.4 44. 6 44. 4 12.0 28.2 33.9

3 84 (36.5) 27.7 40.5 38. 2 43.6 25. 0 11. 1 48.0 42.3 30.7

4 8 (3.5) 1.5 3.1 8. 8 4.5 1 .8 0. 0 8.0 2.6 3.2

Number

of Districts 230 65 131 34 156 56 18 25 78 127

P-Value for Multiple Selection Based on District:

Comparison Size Location Community

Number of Personnel Types Who

Evaluate Effectiveness (1, 2 , 3-4) 0.254 0.001 ' 0.126
 

+Only responses of the 231 districts who said they maintain pest management records in answer

to question 38 are presented. One of those districts did not respond to this question.

1+DNK a do not know, RLU .. response level unknown because either multiple responses were

selected for the personnel category or no response was selected for an entry made under Other,

NR = no response.

+“Includes districts selecting personnel type as Always, Often, Sometimes and RLU.

'lndlcates significant difference between classes of district attribute.
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Satisfaction with Pest Management Effectiveness

Al least 70% of 300 responding districts said that all school groups were satisfied or very

satisfied with pest management effectiveness (O-43, Table 40). Two groups, school

administration and school custodians, were said to be satisfied in 94.0% and 92.7% of the

districts. Over 80% of the districts said that school maintenance, district administration,

teachers/librarians, school groundskeepers, district maintenance and district custodians were

satisfied. Two Other responses were entered as being satisfied, one for a food service manager

and one for a superintendent of building and grounds. This last entry indicates that district

personnel canmt always be placed into separate groups.

Most districts selected a specific response for each school group but approximately 25% of

the districts did not know whether students or parents of the students were satisified and 10-

14% indicated that school groundskeepers, district custodians and district groundskeepers did

not exist within their district by selecting not applicable responses. Few districts said that the

specific school groups were not satisfied (3 maximum per group). No significant differences

were found in the frequency of each school group reported as satisfied between districts

classed by any attribute type.

Most districts reported that many school groups were satisfied. Almost 50% (144 districts)

said that all 11 were satisfied. Another 29% said that 8 to 10 groups were satisfied, whil616.3%

said 4 to 7 groups and 4.0% said 1 to 3 groups were satisfied. Only 18 districts (6.0%) selected

no groups as being satisfied. These districts gave a combination of do not know, group not in

existence and no response to the specific groups.

Concern with Pest Management

Concern over pest management has been expressed by school personnel as well as by

some students and parents (O-45). This concern could be focused on pest management

effectiveness, methods used in pest management or a combination of both. Almost 40% of

305 responding districts said that school administrations have expressed concern (Table 41).
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Table 40. Satisfaction of Different Persons with Effectiveness of Current

Pest Management Efforts.

 

 

Percent of 300 Districts Selecting Persons Satisfaction Level As

 

Persons Very Satisfied Not DNK NA NR+

School Administration 23.0 71 .0 0.3 4.0 1.0 0.7

Teachers/Librarians 18.0 67.0 0.7 9.7 2.0 2.7

Students 16.3 54.0 0.3 22.0 4.0 3.3

Parents of Students 13.3 50.7 1.0 27.0 4.3 3.7

School Custodians 20.0 72.7 1.0 2.7 2.0 1.7

School Groundskeepers 17.0 64.7 0.3 3.3 10.0 4.7

School Maintenance 19.3 68.0 0.7 3.3 4.7 4.0

District Administration 18.0 68.0 0.0 5.0 6.0 3.0

District Custodians 16.3 63.7 0.7 3.0 12.3 4.0

District Groundskeepers 16.0 60.0 0.3 3.3 14.0 6.3

District Maintenance 17.3 64.0 0.3 3.7 9.3 5.3

Other . 0.7 . . . 99.3
 

 

P-Value for Satisfaction Selection

Based on District:

Districts indicating

Persons as Satisfied“

 

Persons Number (% of 300) Size Location Community

School Administration 282 (94.0) 0.951 0.958 0.969

Teachers/Librarians 255 (85.0) 0.714 0.974 0.779

Students 21 1 (70.3) 0.505 0.827 0.693

Parents of Students 192 (64.0) 0.332 0.816 0.726

School Custodians 278 (92.7) 0.912 0.996 0.981

School Groundskeepers 245 (81.7) 0.817 0.877 0.896

School Maintenance 262 (87.3) 0.890 0.983 0.925

District Administration 258 (86.0) 0.702 0.943 0.788

District Custodians 240 (80.0) 0.329 0.747 0.464

District Groundskeepers 228 (76.0) 0.088 0.349 0.607

District Maintenance 244 (81.3) 0.248 0.530 0.565
 

+DNK - do not know, NA= not applicable, NR = no response.

++lncludes districts selecting very satisfied and satisfied.
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Table 41. Persons Who have Expressed Concern with Pest Management Efforts.

 

Percent of 305 Districts Indicating Concern Expressed

 

 

 

 

Persons Yes No DNK NR+

School Administration 39.3 52.5 5.9 2.3

Teachers/Librarians 32 . 5 55. 1 9.2 3.3

Students 10.2 67.9 17.4 4.6

Parents of Students 19.0 59.0 18.7 3.3

School Custodial, Grounds,

or Maintenance Staff 34.8 53.8 7.9 3.6

District Administration 32.1 52.8 9.8 5.2

District Custodial, Grounds,

or Maintenance Staff 29.5 55.1 9.8 5.6

Other 0.7 . . 99.3

Districts indicating P-Value for Yes Response

Concern Expressed Based on District:

Persons Number (% of 305) Size Location Community

School Administration 1 20 (39.3) 0.059 0.157 0.806

Teachers/Librarians 99 (32.5) 0.053 0.469 0.530

Students 31 (10.2) 0.534 0.395 0.402

Parents of Students 58 (19.0) 0.042* 0.659 0.082

School Custodial, Grounds,

or Maintenance Staff 106 (34.8) 0.093 0 .006‘ 0.697

District Administration 98 (32.1) 0.141 0.058 0.821

District Custodial. Grounds,

or Maintenance Staff 90 (29.5) 0.008* 0.005' 0.272
 

 

Distribution of Districts indicating Concern Expressed

(as Percent of Attribute Class)

 

Size Location Community

Persons S M L SLP NLP UP U S R

School Administration 32.3 38.8 60.0 44.4 33.3 25.0 45.2 40.7 37.7

Teacherleibrarians 27.6 30.6 52.5 34.9 31.0 21.9 38.7 36.3 29.5

Students 10.5 8.8 15.0 10.6 11.9 3.1 3.2 12.1 10.4

Parents of Students 15.2 17.5 35.0 20.1 19.0 12.5 12.9 27.5 15.8

School Custodial, Grounds,

or Maintenance Staff 26.7 35.0 50.0 42.9 25.0 12.5 41.9 36.3 32.8

District Administration 26.7 31.9 47.5 38.1 23.8 18 8 32.3 35.2 30.6

District Custodial, Grounds.

orMaintenanceStaff 21.9 29.4 50.0 36.5 19.0 15 6 32.3 34.1 26.8
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Table 41 (cont'd).

 

Districts Percent Distribution of Districts Selecting Different Numbers of

 

 

 

 

 

 

 

 

Selecting Concerned Persons

Number of Total By Size By Location By Community

Persons Number (%) S M L SLP NLP UP U S R

1 23 (14.1) 15.2 12.6 16.7 11.4 25.0 0.0 5.6 15.4 15.1

2 34 (20.9) 17.4 26.4 10.0 21.1 17.5 33.3 22.2 13.5 24.7

3 19 (11.7) 19.6 9.2 6.7 13.2 10.0 0.0 16.7 11.5 10.8

4 26 (16.0) 8.7 18.4 20.0 16.7 12.5 22.2 27.8 21.2 10.8

5 29 (17.8) 19.6 17.2 16.7 17.5 15.0 33.3 22.2 13.5 19.4

6 17 (10.4) 10.9 8.1 16.7 9.7 12.5 11.1 5.6 13.5 9.7

7 15 (9.2) 8.7 8.1 13.3 10.5 7.5 0.0 0.0115 9.7

Number

ofDistricts163 46 87 30 114 40 9 18 52 93

Distribution of Districts indicating Multiple Concerned

Persons (as Percent of Attribute Class)

Number of Total Size Location Community

Persons Number (%) S M L SLP NLP UP U S R

Multiple 163 (53.4) 43.8 54.4 75.0 60.347.628.1 58.1 57.1 50.8

Number

ofDistricts 305 99154 40 183 78 32 31 87175

P-Value for Indication of Multiple Persons as

Concerned Based on District:

Comparison Size Location Community

Districts Indicating Multiple Concerned Persons 0.070 0.049' 0.743

 

+DNK :- do not know, NR = no response.

*lndlcates significant difference between classes of district attribute.
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Affirmative responses for school custodial, grounds and maintenance staff as a group,

teachers/librarians, district administration, and district custodial, grounds, and maintenance staff

as a group followed with 34.8%, 32.5%, 32.1% and 29.5% of the districts selecting each. Only

10.2% and 19.0% of the districts reported that students and their parents have expressed

concern. At least twice as many districts (17.4% and 18.7%) did not know if these two groups

had ever expressed concern compared to other groups.

There were significant differences in the expressed concerns of parents and district

custodial, grounds. or maintenance staff between districts grouped by size. Significant

differences were also found for reported concerns for both school and district custodial,

grounds. or maintenance staff between districts grouped by location. More large districts and

those located in the southern lower peninsula said that these groups have expressed concern.

Almost half the districts (46.6%) did not select any groups as expressing concern. Of the

163 districts reporting concerned groups, only 14.1% selected just one. All remaining districts

selected between 2 and 7 groups (20.9%, 11.7%, 16.0%. 17.8%, 10.4% and 9.2%). When

concern is expressed within a district, it appears to be widespread. The distribution between

attribute classes of districts that selected at least one school group as expressing concern was

significantly different for location. Sixty point three percent of the southern lower peninsula

districts said that at least one school group had expressed concern compared to only 28.1% of

the upper peninsula districts. Although distribution for districts grouped by size was not quite

significant, a distinct range in percent of districts selecting at least one group as expressing

concern existed. Seventy-five percent of the large districts selected at least one group while

only 43.8% of the small districts did so. District community distributions were very close ranging

from 50.8% of niral community districts to 58.1% of urban districts. No significant difference was

found in the number of school groups selected as expressing concern for districts selecting at

least one group when such districts were classed by any attribute.
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Concern over Pesticide Use in the School Environment

Districts reported almost the same type and number of school groups as expressing

concern over the use of pesticides in the school environment as they had reported as

expressing concern over pest management in general (O—46, Table 42). School administrators

were again selected as expressing concern most often by 34.3% 01306 districts.

Teachers/librarians, school custodial, grounds, or maintenance staff as a group, district

administration, district custodial, grounds, or maintenance staff as a group, parents and students

followed in the number of districts selecting them as expressing concern (28.4%, 28.4%,

26.1%, 239%, 14.1% and 7.8%).

Comparison of responses to the questions on concern over pest management and concern

over pesticide use showed that at least 45% of these districts were the same (64.8% for school

administration, 60.9% for teachers/librarians, 45.8% for students, 67.4% for parents, 66.7% for

school custodial, grounds, or maintenance staff, 63.8% for district administration, and 67.1% for

district custodial, grounds, or maintenance staff.) This indicates that at least half the concern

over pest management is with regard to pesticide use.

Except for students, highly significant differences were found for all group selections

between districts categorized by size. Each group was selected most often by large districts.

Significant differences were also found for selection of district custodial, grounds, or

maintenance staff between districts categorized by location and for selection of

teachers/librarians as well as district custodial, grounds, or maintenance staff between districts

categorized by community type. Both southern lower peninsula districts and those located in

urban communities selected the groups more often than other district types.

or 149 districts which reported groups as being concerned with pesticide use, 76.5%

selected more than one group. Two to seven different groups were selected by 16.1%, 18.1%,

12.8%, 11.4%, 7.4%, and 10.7% of the districts. The remaining 23.5% selected only one

group. Again, concern tends to exist within many district groups when it is expressed.

However, comparison of the number of districts selecting at least one group as expressing
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Table 42. Persons Who have Expressed Concern Over the Use of Pesticides

In the School Environment

 

 

Percent of 306 Districts Indicating Concern Expressed

 

 

 

 

 

 

 

Persons Yes No DNK NR+

School Administration 34.3 54.9 9.2 1.6

Teachers/Librarians 28 .4 5 6. 2 1 2.7 2. 6

Students 7.8 68.6 19.6 3.9

Parents of Students 14.1 62.4 19.6 3.9

School Custodial, Grounds,

or Maintenance Staff 28.4 60.5 8.2 2.9

District Administration 26.1 56.5 11.4 5.9

District Custodial, Grounds,

or Maintenance Staff 23.9 58.5 10.8 6.9

Other 1.3 . . 98.7

Districts indicating P-Value for Yes Response

Concern Expressed Based on District:

Persons Number (% of 306) Size Location Community

School Administration 105 (34.3) 0 .0 1 1 * 0.092 0.084

Teachers/Librarians 87 (28.4) 0.000* 0.062 0.003'

Students 24 (7.8) 0.064 0.236 0.325

Parents of Students 46 (14.1) 0.000' 0.296 0.056

School Custodial, Grounds,

or Maintenance Staff 87 (28.4) 0.023' 0.121 0.512

District Administration 80 (26.1) 0.01 5" 0.130 0.126

District Custodial, Grounds.

or Maintenance Staff 73 (23.9) 0.003‘ 0.025" 0.020'

Distribution of Districts Indicating Concern Expressed

(as Percent of Attribute Class)

Size Location Community

Persons S M L NLP UP U S R

School Administration 28.3 31 .9 60.0 28.2189 48.4 41.3 28.4

Teachers/Librarians 18.9 27.5 57. 5 25.9 9.4 51.6 35.9 20.8

Students 6.6 6.3 17.5 9.4 0. 0 12.9 9.8 6.0

Parents of Students 9.4 10.0 42. 5 11.8 6.3 19.4 20.7 9.8

School Custodial, Grounds,

orMaintenance Staff 25.5 25.0 50.0 21.2 18.8 35.5 31.5 25.7

District Administration 20.8 24.4 47.5 20.0 15.6 35.5 32.6 21.3

District Custodial, Grounds,

orMaintenanceStaff 17.0 22.5 47.5 29.6 16.5 9. 4 35 5 32 6 17.5
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Table 42 (cont'd).

 

 

 

 

 

 

 

 

 

 

Districts Percent Distribution of Districts Selecting Different Numbers of

Selecting Concerned Persons

Number of Total By Size By Location By Community

Persons Number (%) S M L SLP NLP UP U S R

1 35 (23.5) 26.2 26.7 12.5 20.0 24.2 54.6 28.6 22.2 23.0

2 24 (16.1) 19.1 14.7 15.6 16.2 18.2 9.1 9.5 11.1 21.6

3 27 (18.1) 16.7 20.0 15.6 20.0 15.2 9.1 9.5 22.2 17.6

4 19 (12.8) 14.3 9.3 18.8 11.4 15.2 18.2 14.3 11.1 13.5

5 17 (11.4) 4.8 17.3 6.3 15.2 3.0 0.0 19.1 14.8 6.8

6 11 (7.4) 9.5 4.0 12.5 6.7 9.1 9.1 9.5 5.6 8.1

7 16 (10.7) 9.5 8.0 18.8 10.5 15.2 0.0 9.5 13.0 9.5

Number

of 018111018 149 42 75 32 105 33 11 21 54 74

Distribution of Districts Indicating Multiple Concerned Persons

Districts (as Percent of Attribute Class)

Number of Total Size Location Community

Persons Number (%) S M L SLP NLP UP U S R

Multiple 149 (48.7) 39.6 48.7 88.9 55.6 38.8 34.4 67.7 58.7 40.4

Number

ofDistricts 306 106 154 36 189 85 32 31 92 183

P-Value for indication oi Multiple Persons as

Concerned Based on District:

Comparison Size Location Community

Districts Making Multiple Selections 0 .001 " 0.087 0.034'

 

+DNK - do not know, NR - no response.

*Indlcates significant difference between classes of district attribute.
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concern over pesticide use was significantly different for districts grouped by either location or

community type, comparisons that were not significame different for expression of concern over

pest management efforts in general. Comparison by location was highly significant with 88.9%

of the large districts selecting at least one school group and only 39.6% of the small districts

doing so. Sixty-seven point seven percent of the urban districts selected at least one group

compared to 40.4% of the niral districts. No significant difference was found in the number of

school groups selected as expressing concern for districts selecting at least one group when

such districts were classed by any attribute.

Summary

Thirty-five tests for differences between response selection to pest management

evaluation, satisfaction over pest management efforts and concern regarding pest management

and pesticide use in the school environment were performed for each district attribute. Ten

significant differences were found for responses grouped by district size, six were found for

. responses grouped by district location and three were found for responses grouped by district

community type.

No differences existed between district response selection for execution of pest

management evaluation. But the selection of support services staff as the personnel

responsible for performing effectiveness evaluations was signficantly different for districts

grouped both by size and by location. The usual trend was observed in frequency of selection

with large districts and those in the southern lower peninsula selecting support services staff

more frequenly than the other district groups.

No differences were found in the reporting of school personnel satisfaction with existing

pest management efforts for any district grouping. However, significant differences were found

between districts grouped by size and by location in the reporting of three different school

groups as having expressed concern over pest management efforts. Selection of parents and

of district custodial, grounds and maintenance staff was significantly different for districts
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grouped by size while selection of local school as well as of district custodial, grounds and

maintenance staff was significantly different for districts grouped by location.

Significant differences were also found for districts grouped by size in the reporting of six

different school groups as having expressed concern over pesticide use in the school

environment. Response selections for local school and district administration,

teachers/librarians, parents.and local school and district support services staff were all

significamly different. Positive response selection was significantly different for only one school

group, district support services staff, when districts were grouped by location while response

selection for two school groups, teachers/librarians and district support services staff was

significame different when districts were grouped by community. Large districts, those located

in the southern lower peninsula and those in urban communities all selected positive expression

of concern more frequently than the other district types.
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W

Record-Keeping

Approximately one-third of 306 responding districts said that they kept pest management

records (O—38, Table 43). Fifty-seven percent said they did not keep records and 6.2% did not

know. Differences in yes response selection were significant between districts grouped by size,

location or community type. Just over 72% of the large sized districts kept records while only

17.8% of small ones did so. Almost half of the southern lower peninsula districts and approxi-

mately half of both urban and suburban districts kept records whilelS to 27% of the other district

classes kept records. Comparison of the proportion of districts grouped by size which indicated

that they kept pest management records found a significant difference between all proportions

(17.8%-S, 40.9°/o-M, 72.5%-L).

These records were accessible for review in 84.5% of the 110 responding districts which

kept them (O-39, Table 44). No significant different in record accessibility was found between

districts classed by any attribute.

Pest Management Record information

At least 74% of 112 record-keeping districts answered that they retain lnfonnation on the

different record types listed in the questionnaire (040, Table 45). lnfonnation on pest problem

location was selected most frequently as always, often or sometimes being kept in 92.9% of the

districts. lnfonnation on the type of pest problem and management methods used were both

kept by 89.3% of the districts while records on the cost of management, the person who decided

management was needed, the person performing management, and evaluation of effectiveness

were reported kept by 87.5, 83.0, 77.7 and 74.1% of the districts. No significant difference was

found for frequency of type of record maintenance between districts classed by any attribute.

Most districts said they kept more than one type of record. Over 60% selected all seven

types. Six, five, four, three and one types were reported by 11.7, 9.0, 9.0, 5.4 and 3.6% of the

remaining districts. Districts were identified as keeping few (one, three or four types) or as
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Table 43. Maintenance of Pest Management Records by School Districts.

 

 

 

Districts Selecting P-Value for Selection of Yes Response

Records Response Based on District:

Kept Number (% of 306) Size Location Community

Yes 113 (36.9) 0.000' 0.001* 0.004'

No 174 (57.0)

Do Not Know 19 (6.2)

 

 F
l

Distribution of Districts Selecting Yes Response

(as Percent of Attribute Class)

 

Records Size Location Community

Kept S M L SLP NLP UP U S R

Yes 17.8 40.9 72.5 47.1 22.4 15.6 45.2 52.7 27.7

Number of Districts 107 159 40 189 85 32 31 91 184
 

*lndlcates significant difference between classes 0' dlSil’lC‘l attribute.

Table 44. Review Accessibility of Maintained Pest Management Records.

- f 1

fi — 

 

 

Districts Selecting P-Value for Selection of Yes Response

Records Response Based on District:

Accessible Number (% of 110)+ Size Location Community

Yes 93 (84.5) 0.768 0.889 0.962

No 5 (4.5)

Do Not Know 12 (10.9)

 

+Oniy responses of the 113 districts who said they maintain pest management records in answer

to question 38 are presented. Three of those districts did not respond to this question.
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Table 45. Pest Management Record information.

 

Percent of 112 Districts Selecting Frequency that Record information is

Kept (as Percent of Attribute Class)+

 

 

 

 

 

 

 

 

 

Record Type Always Often Sometimes Never DNK N R”

Pest Problem 42.0 22.3 25.0 5.4 2.7 2.7

Location of Problem 46.4 21.4 25.0 3.6 2.7 0.9

Person Deciding

Need for Action 40.2 19.6 23.2 4.5 4.5 8.0

Mgmt Methods Used 54.5 18.8 16.1 3.6 2.7 4.5

Person Performing

Mgmt Action 46.4 16.1 15. 2 8.0 6.3 8.0

Cost 59.8 19.6 8. 0 5.4 2.7 4.5

Evaluation 28.6 16.1 29. 5 9.8 6.3 9.8

Districts Selecting P-Vaiue for Positive Frequency

Positive Frequency“+ Selection Based on District:

Record Type Number (% of 112) Size Location Community

Pest Problem 100 (89.3) 0.793 0.944 0.956

Location of Problem 104 (92.9) 0.794 0.953 0.991

Person Deciding

Need for Action 93 (83.0) 0.762 0.813 0.877

Mgmt Methods Used 100 (89.3) 0.966 0.975 0.885

Person Performing

Mgmt Action 89 (77.7) 0.840 0.438 0.766

Cost 98 (87.5) 0.934 0.493 0.867

Evaluation 83 (74.1) 0.944 0.811 0.575

Districts Keeping P-Vaiue for Multiple Record Keeping

Number of Records+++ (1-3-4/5-6-7) Based on District:

Record Types Number (% of 111) Size Location Community

1 4 (3.6) 0.141 0.306 0.107

3 6 (5.4)

4 10 (9.0)

5 10 (9.0)

6 13 (11.7)

7 68 (61.3)
 

+Only responses of the 113 districts who said they maintain pest management records in answer

to question 38 are presented. One of those districts did not respond to this question.

++DNK =- do not know, NR = no response.

+++includes districts selecting personnel type as Always, Often and Sometimes.

++++One district was not included as it answered do not know for all record types.

*indicates significant difference between classes of district attribute.
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keeping many (five, six or seven types). There was no significant different for any district

attnbute between districts keeping few records and those keeping many.

Pest Management Record-Keeping Time Period

Approximately half of 108 record-keeping districts said that they maintain the different

records for one year (O-41, Table 46). Fewer than 10% selected one month time periods and

only one district said that they keep specific record types for a week. Ten to 15% of the districts

said that they maintain records for two or more years as written-in responses for Other. Up to

25% of the districts did not know how long records are maintained and several (up to 15%) did

not select a response for each record type. Comparison of one and two year selections was

made for districts grouped by size, location or community type. No significant differences were

found.

Record Storage Location

Pest management records were said to be kept most frequently in district maintenance

offices (56.4% of 110 districts selected location as always, often or sometimes). This was

followed by offices of the local school administration, district custodians, superintendent, school

maintenance and school custodians (44.5%, 41.8%, 40.0%, 37.3% and 30.9%). Additional

locations noted under other included two pest control companies, one nurse, nine business

manager/purchasing offices and four support service offices not identified by school or district

level (O—42, Table 47).

A significant difference was found for selection of the superintendent's office between

districts grouped by size or by community type. More than 50% of small districts and of those in

rural communities selected the superintendent's office compared to 3.7% in large districts and

15.4% in urban communities.

Over 50% of the districts selected multiple record storage locations. All six locations were

selected by 9.1% of the districts while five, four, three and two locations were selected by
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Table 46. Time Period for which Pest Management Records have been

Maintained.

Percent of 108 Districts Selecting Time Period for Record Type+

 

Record Type 2+ Years Year Month Week DNK NR++

Pest Problem 15.7 50.9 5.6 0.0 25.0 2.8

Location of Problem 14.8 50.0 9.3 0.0 20.4 5.6

Person Deciding

Need for Action 12.0 48.1 6.5 0.9 24.1 8.3

Mgmt Methods Used 13.9 55.6 2.8 0.0 23.1 4.6

Person Performing

Mgmt Action 12.0 51.9 3.7 0.0 22.2 10.2

Cost 15.7 60.2 2.8 0.0 19.4 1.9

Evaluation 10.2 45.4 3.7 0.0 25.9 14.8
 

 

 

P-Vaiue for Selection of Time

 

Districts Selecting Time Period Period Based on District:

Record Type 2+ Years (%) 1 Year (%) Total Size Location Community

Pest Problem 17 (23.6) 55 (76.4) 72 0.195 0.395 0.197

Location of Problem 16 (22.9) 54 (77.1) 70 0.199 0.226 0.120

Person Deciding

NeedforAction 13 (20.0) 52 (80.0) 65 0.405 0.267 0.223

Mgmt Methods 15 (20.2) 60 (80.0) 75 0.088 0.411 0.260

Person Perioming

MgmtAction 13 (18.8) 56 (81.2) 69 0.138 0.546 0.142

Cost 17 (20.7) 65 (79.3) 82 0.244 0.600 0.378

Evaluation 11 (18.3) 49 (81.7) 60 0.116 0.656 0.179
 

+Only responses of the 113 districts who said they maintain pest management records in answer

to question 38 are presented. Five of those districts did not respond to this question.

++DNK a do not know, NR = no response.



147

Table 47. Location Where Pest Management Records have been Maintained

 

Percent of 110 Districts Selecting Frequency Response for

Maintaining Records at Office Location+

 

 

 

 

Office Always Often Sometimes Never DNK RLU NR‘H'

Schooi Administration 19.1 7.3 18 .2 24.5 5.5 25.5

School Custodial 8.2 6.4 16.4 39.1 3.6 26.4

School Maintenance 14.5 4.5 18.2 36.4 2.7 23.6

Superintendent 24.5 6.4 9.1 32.7 5.5 21.8

District Custodial 19.1 5.5 17.3 29.1 1.8 27.3

District Maintenance 32.7 8.2 15.5 19.1 1.8 . 22.7

Other 11.8 0.9 . . . 1.8 85.5

DistrictsSelecting P-Value for Positive Frequency

Positive Frequency+++ Selection Based on District:

Office Number (% of 110) Size Location Community

School Administration 49 (44.5) 0.574 0.841 0.400

School Custodial 34 (30.9) 0.623 0.444 0.450

School Maintenance 41 (37.3) 0.623 0.621 0.342

Superintendent 44 (40.0) 0.002' 0.113 0.01 3*

District Custodial 46 (41.8) 0.446 0.292 0.1 17

District Maintenance 62 (56.4) 0.828 0.541 0.565

 

 
 

 

Distribution of Districts Selecting Positive Frequency for Maintaining

Records at Office Location (as Percent of Attribute Class)

 

Size Location Community

Office S M L SLP NLP UP U S R

School Administration 57.9 43.8 37.0 43.0 47.4 60.0 23.1 43.5 51.0

SchoolCustodiai 42.1 28.1 29.6 32.6 31.6 0.0 15.4 37.0 29.4

School Maintenance 47.4 32.8 40.7 36.0 47.4 20.0 15.4 43.5 37.3

Superintendent 63.2 48.4 3.7 33.7 57.9 80.0 15.4 26.1 58.8

DistrictCustodial 36.8 37.5 55.6 45.3 36.8 0.0 38.5 56.5 29.4

District Maintenance 47.4 59.4 55.6 58.1 57.9 20.0 462 652 51.0

 

 

 

P-Value for Multiple Record Selection

 

Number of DistrictsSelecting (1 -2, 3-4, 5-6) Based on District:

Locations Number (% of 110) Size Location Community

1 45 (40.9) 0.064 0.360 0.400

2 17 (15.5)

3 12 (10.9)

4 13 (11.8)

5 13 (11.8)

6 1 0 (9.1)
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P-Value for Office Type

 

Type of DistrictsSelecting Based on District:

Office Number (% of 110) Size Location Community

Local (School) 48 (43.6) 0.139 0.677 0.117

District 10 (9.1)

Both 51 (46.4)

Neithert't‘” 1 (03)

Administration 35 (31.8) 0.185 0.252 0.092

Support Service 26 (23.6)

Both 48 (43.6)

Neither++++ 1 (0.9)

 

+Oniy responses of the 113 districts who said they maintain pest management records in answer

to question 38 are presented. Three of those districts did not respond to this question.

++DNK = do not know, RLU a response level unknown because either multiple responses were

selected for the personnel category or no response was selected for an entry made under Other,

NR - no response.

+++lnciudes districts selecting personnel type as Always, Often, Sometimes and RLU.

++++The district that selected neither office type location selected the offices of a pest control

company.

'IfldlCfl'OS significant difference between classes 0' district attribute.
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11.8%, 11.8%, 10.9% and 15.5%. No significant difference was found for nun'ber of locations

selected between districts grouped by any attribute.

Districts were further identified by the types of offices selected as record storage locations.

Local school locations alone were selected almost as often as both local and district office

locations (43.6% compared to 46.4%). District office locations alone were selected by 9.1% of

the districts. One district selected neither local school or district office locations. instead if

selected the offices of a pest control company. Districts were also identified by the type of

personnel found in the offices were pest management records were said to be located.

Administrative offices alone were selected by 31.8% of the districts, support service offices

alone were selected by 23.6% while a combination of both was selected by 43.6%. The

distribution of either type of selection (local, district, both or adminitration, support service,

both), showed no significant difference for districts classed by any attribute.

Summary

Few significant differences were found between responses to questions on pest

management records. Thirty-six tests were performed for each district attribute. Only two

differences were found for districts grouped by size, one for districts grouped by location and

two for districts grouped by community type.

Significant differences for all district groupings were found for the number of districts

reporting that pest management records were maintained. Selection of the superintendent's

office as a location for record storage was significamly different for districts grouped by size and

community. in both cases, small districts or ones located in mral communities selected the

superintendent's office more frequently than did either medium sized or suburban districts

which in turn selected them more frequently than did either large or urban districts. This

indicates that although the act of record-keeping is dependent on district size, location or

community type. the specifics of record-keeping are not.



 

Pest Management lnfonnation Sources

Only 163 districts reported that technical assistance (TA) on pest management was available

(050) while 297 districts selected sources of pest management lnfonnation (O-51). The 60

districts which had said no to TA availability all selected information sources and 78 of those

which did not know of TA availability also selected sources. Apparently the term technical

assistance was not understood to include information sources and many districts perceived

themselves as not having assistance with their pest management programs.

Twelve possible sources of pest management lnfonnation were listed in the questionnaire.

A few districts wrote in government agencies and pesticide sales people as additional sources

and the telephone book was listed as the one miscellaneous source (Table 48). Six sources

were selected by districts as most important. Pest control companies were listed as the most

inportant source by almost half the districts (46.8%) and as the major source of lnfonnation for

71.4% (all districts selecting as either first, second or third in importance). Cooperative

extension service materials and personnel, district past experience, conferences and meetings,

personal contacts and trade publications with commercial sponsors followed in order of selection

as the most important sources of lnfonnation (22.2%, 9.8%, 7.4%, 5.1% and 3.0%).

When ranked by overall importance, past experience followed pest control companies as

the second major information source (51.9% of the districts). Cooperative extension service,

personal contacts, conferences and meetings, and trade publications were selected by 47.8%,

38.7%, 27.3% and 15.8% of all districts. Selection of these six information sources was

significamly different only for districts grouped by community type for comparison of sources

selected as most important. Rural districts selected pest control companies as the most

important source less frequently (40.6%) than suburban or urban (52.7% and 64.5%).
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Table 48. Sources of Pest Management information.

 

 

 

 

 

information Distribution of 297 Districts Selecting lnfonnation Source

Source First-Most (%) Second (%) Third (%) Total—Major (%)

Pest Control Companies 139 (46.8) 47 (15.8) 26 (8.8) 212 (71.4)

Experience 29 (9.8) 59 (19.9) 66 (22.2) 154 (51.9)

Cooperative Extension 66 (22.2) 29 (13.1) 37 (12.3) 142 (47.6)

Personal Contacts 15 (5.1) 53 (17.9) 47 (15.8) 115 (38.8)

Conferences/Meetings 22 (7.4) 28 (9.4) 31 (10.4) 81 (27.2)

Trade Publications 9 (3.0) 16 (5.4) 22 (7.4) 47 (15.8)

Non-Extension University 1 (0.3) 18 (6.1) 3 (1.0) 22 (7.4)

Text/Reference Books 2 (0.7) 9 (3.0) 9 (3.0) 20 (6.7)

Popular Periodicals 3 (1.0) 5 (1 .7) 9 (3.0) 17 (5.7)

Government Agencies 7 (2.4) 2 (0.7) 3 (1.0) 12 (4.1)

Scientific Periodicals 1 (0.3) 2 (0.7) 4 (1.4) 7 (2.4)

Pesticide Sales People 2 (0.7) 4 (1.4) 1 (0.3) 7 (2.4)

Radio/Television 0 (0.0) 1 (0.3) 3 (1.0) 4 (1.3)

Miscellaneous 1 (0.3) 0 (0.0) 0 (0.0) 1 (0.3)

College/Technical Courses 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

No Response 0 (0.0) 14 (4.7) 36 (12.1) 50 (16.8)

P-Value for Selection Based on District:

Comparison Size Location Community

Six Most important information Sources 0.160 0.196 0.038“

Six Major information Sources 0.224 0.223 0.417

 

 

 

 

Most important Percent Distribution of Districts Selecting information Sources

information Total By Size By Location By Community

Source Number S M L SLP NLP UP U S R

PestControlCompany 139 40.0 52.6 60.5 56.8 37.7 37.0 66.7 54.6 43.8

Cooperative Extension 66 28.9 20.4 23.7 18.8 29.9 37.0 10.0 21.6 27.2

Experience 29 14.4 9.9 2.6 9.1 13.0 11.1 6.7 8.0 12.4

Conferences 22 6.7 9.2 5.3 8.0 7.8 7.4 6.7 1 1 .4 6.2

Contacts 15 8.9 4.0 2.6 4.0 7.8 7.4 0.0 3.4 7.4

Trade Publications 9 1.1 4.0 5.3 3.4 3.9 0.0 10.0 1.1 3.1

Numberof Districts 280 90 152 38 176 77 27 30 88 162

 

'lndlcates significant difference between classes of district attribute.
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Technical Assistance Adequacy or Need

Most districts said that current technical assistance (TA) is adequate (85.4% of 302 districts).

Comparison of yes response selection showed no significant differences although more small

districts and those in mrai communities responded that current TA was adequate (Table 49).

The need for new TA to implement new pest management programs was expressed by

41.3% of 303 districts (O-53, Table 50). Eighty-seven of these respondees said that current TA

was adequate for current needs. The 38 other respondees had said that it was not adequate.

Comparison of yes response selection showed a signficant difference only between districts

classed by size. Almost twice as many large and medium sized districts expressed a need for

new TA than did small districts. Comparison of the proportion of these district sizes which

indicated that new TA would be needed showed a significant difference between small districts

and the other two class sizes which were not different from each other (23.1%—S, 51.3%-M,

48.7%-L).

Pest Management Method Review Process

Few districts said that a pest management method review process exists (15.2% of 303).

Over 75% said no while 9.2% did not know (O-47, Table 51). Significant differences were found

for yes response selection between districts grouped by size or community. Large districts and

urban and suburban districts reported the existence of review processes more frequently than

other district types.

Many districts offered comments on their pest management review process. A number of

these concerned cooperation with the state ”Right-to-Know" policy, ”compliance with Right-to-

Know, board policy”. Others indicated that review was dependent on an effectiveness

evaluation saying, "if it doesn't work, we review and look for another approved product to use".

Some districts reported who performs the review, such as ”school board“ or “safety committee”

or "head custodian”.



153

Table 49. Adequacy of Available Technical Assistance.

 

 

Technical Districts Selecting P-Value for Selection of Yes Response

Assistance Response Based on District:

Adequate Number (% of 302) Size Location Community

Yes 258 (85.4) 0.569 0.961 0.624

No 44 (14.6)
 

Table 50. Need for New Technical Assistance for New Programs.

 

 

 

 

 

 

 

Technical Districts Selecting P-Value for Selection of Yes Response

Assistance Response Based on District:

Need Number (% of 303) Size Location Community

Yes 125 (41.3) 0.002" 0.475 0.180

No 119 (39.3)

Do Not Know 59 (19.5)

Technical Distribution of Districts Selecting Yes Response (% of Attribute Class)

Assistance Size Location Community

Need S M L SLP NLP UP U S R

Yes 23.1 51.3 48.7 43.9 39.8 29.0 54.8 47.3 35.9

Numberof Districts 104 160 39 189 83 31 31 91 181
 

Table 51 . Pest Management Method Review Process.

 

 

 

 

 

Existence Districts Selecting P-Value for Selection of Yes Response

of Review Response Based on District:

Process Number (% of 303) Size Location Community

Yes 46 (15.2) 0.019' 0.533 0.034"

No 229 (75.6)

Do Not Know 28 (9.2)

Existence Distribution of Districts Selecting Yes Response (% of Attribute Class)

of Review Size Location Community

Process 8 M L SLP NLP UP U S R

Yes 9.6 15.1 30.0 16.9 13.4 9.4 23.3 22.0 10.4

Number of Districts 104 159 40 189 82 32 30 91 182
 

*indicates significant difference between classes of district attribute.
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Pest Management Program Development and Execution

More districts selected a pest control company or private pest consultant as the developer of

new pest management programs than any other group, 43.4% of 302 (O-47, Table 52).

Response selections listed in the questionnaire also included local educational agency and

qualified educational institution. These two selections were intended to represent the local

school district and an institution such as a university or college which researches educational

issues. it is not certain that district interpretation was similar. Almost equal numbers selected a

local educational agency or a qualified educational institution (22.8% and 21.9%). Other entries

included a mix of the three listed agencies as well as six miscellaneous agencies, Health

Department, MSBA (Michigan Small Business Association), Michigan Department of Education,

State Health and Education Departments and a mix of the local community, school board and

staff.

Significant differences were found for agency selection between districts grouped by size

and community. Local educational unit was selected most frequently by small or rural districts,

educational institution was selected most by medium or suburban districts, and pest control

companies as well as a mix of the three listed agencies were selected most often by large or

urban districts.

More than 50% of 308 districts said that the execution of any newly developed pest

management program should be the responsibility of existing district personnel (O-49,

Table 53). Existing personnel in individual schools and pest control con'panies followed (20.1%

and 16.6%). Only 2.9% of the districts said that a new district pest manager position should be

developed. Other entries included a mix of the listed options as well as one miscellaneous

response which was for a state-paid county advisor.

Comparison of response selections between districts classed by any attribute were

significantly different. Small, upper peninsula or niral districts selected existing personnel in

individual schools most often while existing district personnel were selected most by the other
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Table 52. Persons Selected as New Pest Management Program Developer.

Districts Selecting P-Value for Selection

Agency Based on District:

Agency Number (% 01302) Size Location Community

Local Educational Agency 69 (22.8) 0.046' 0.214 0.028‘

Educational institution 66 (21.9)

Pest Control Company 131 (43.4)

Other: Mix of the Above 30 (9.9)

Miscellaneous 6 (2.0)

Percent Distribution of Districts Selecting Agency

By Size By Location By Community

Agency S M L SLP NLP UP U S R

Local Educational Unit 33.7 18.2 12.8 17.0 31.7 34.4 9.7 14.4 29.3

Educational institution 18.3 25.8 15.4 22.9 20.7 18.8 16.1 25.6 21.0

Pest ControlCompany 37.5 44.0 56.4 46.3 39.0 37.5 54.8 44.4 40.9

Other: MixofAbove 8.7 9.4 15.4 11.7 7.3 6.3 19.4 13.3 6.6

Miscellaneous 1.9 2.5 0.0 2.1 1.2 3.1 0.0 2.2 2.2

Numberof Districts 104 159 39 188 82 32 31 90 181
 

Table 53. Persons Selected as Responsible for New Program Execution.

 

 

 

 

Districts Selecting P-Vaiue for Selection

Personne/Agency Based on District:

Executed by Number (% of308) Size Location Community

Personnel in Schools 62 (20.1) 0.000" 0.002' 0.001“

District Personnel 156 (50.6)

New District Pest Manager 9 (2.9)

Pest Control Company 51 (16.6)

Other (Mix and Misc.) 29 (9.7)

Percent Distribution of Districts Selecting Agency

By Size By Location By Community

Executed by S M L SLP NLP UP U S R

Personnel in Schools 35. 9 14. 8 0.0 12. 0 31. 0 40. 6 12.9 6.5 28.3

District Personnel 39. 6 54. 3 65.0 53.7 48. 8 37. 5 58.1 58.1 45.7

NewDistrlct PestManager 0. 9 3.1 7.5 3. 7 2.4 0.0 3.2 6.5 1.1

PestControlCompany 15. 1 16.122.5 18. 8 11.9 15.6 12.9 15.1 17.9

Other(MixandMisc.) 8. 5 11. 7 5.0 12. 0 6.0 6.3 12.9 14.0 7.1

Numberof Districts 106 162 40 192 74 32 31 93 184
 

*lndlcates significant dl'fOl‘Gl‘lCO between classes 01 dlStl‘ICt attribute.
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district types. Pest control companies were selected most often by large districts, those in the

southern lower peninsula and those in rural communities.

Summary

Seven tests were performed for each district attribute to assess differences between

responses to technical assistance and questions concerning new pest management program

development and execution. Four significant differences were found for district size and

community type comparisons. Only one was found for location comparisons indicating little

influence of location on district response selection.

Only districts grouped by community differed in their selection of the top six pest

management infonnatlon sources. All other district comparisons showed no difference in district

use of technical information sources.

Districts grouped by size differed significantly in their indication of a need for new technical

assistance, should a new pest management program be implemented. Large districts selected

positive responses to the need for new sources most frequently. Districts grouped by size also

differed in their positive response to the existence of a pest management review process, in

their selection of a new pest management program developer, and in their selection of who

should execute a new pest management program.

Districts grouped by location only differed significantly in their selection of the personnel

who should execute a new pest management program. Districts grouped by community type

differed in their positive response to the existence of a pest management review process, in

their selection of a new pest management program developer, and in their selection of who

should execute a new pest management program.

A pest control company was selected most frequently by large sized districts as a new pest

management program developer while small districts selected the local education unit (including

district personnel) most frequently. A pest control company was also selected most frequently
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by urban district communities while rural districts selected the local educational unit more

frequently than either urban or suburban districts.

Existing district personnel was selected most frequently by large districts, those in the

southern lower peninsula and those in urban communities as the personnel type that should be

responsible for execution of a new pest management program. Small, upper peninsula and rural

districts selected an existing person within the individual schools more often than did any of the

other district types. Clearly pest management program development and execution is

dependent on district size and community type.



CONCLUSIONS

W

A data base of school district pests, pest management practices, pest management

performance, effectiveness evaluation and satisfaction, record-keeping and future pest

management needs has been developed. Of the 567 school districts found in Michigan, 311

returned usable questionnaires (54.9% of the total). Distribution by size was 34.7% with one to

three buildings, 52.4% with four to ten and 12.9% with eleven or more. Distribution by location

was 62.1% in the southern lower peninsula, 27.3% in the northern lower peninsula and 10.6%

in the upper peninsula. Distribution by community was 10.3% urban, 30.2% suburban and

59.5% rural.

Pest Presence. Certain pests perceived of as problems by K-12 public schools were

found to vary in intensity and variety based on district size, location or community type.

Current pest presence was reported as significantly different for districts grouped by size or

location. Of the 300 districts responding to the question on pest presence or absence, 97.7%

either currently had or previously had pests in their school buildings or on their school grounds.

More than half the districts said that pests were a current problem (52.7%). Large districts, those

in the southern lower peninsula and those in urban communities reported a significamly greater

current pest presence. Tolerance of pest presence was low . Three-quarters of 297 districts

said that no pests are acceptable. Only 1.3% said there is no concern over pest presence.

Districts differed in there selection of cockroaches as both the most inporlant and the major

school district concern. Again, large districts, those in the southern lower peninsula and those

in urban communities reported significantly more concern with cockroaches. They did not differ

in their selection of head lice which were selected as the number one school pest concern by

158
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Traps were most preferred for prevention and management in districts with mice and rat

problems. Districts without these pests selected traps, sanitation and facility modification almost

equally for prevention while more selected traps for management.

For districts reporting weeds, outdoor plant diseases and outdoor plant insect pests, the

most preferred prevention and management methods were modification of landscape care

practices and use of pesticides. For outdoor plant disease prevention, twice as many districts

preferred landscape care modification to pesticides, while each of the two options was selected

by equal portions of the districts for disease management. For outdoor plant insect pest

prevention, equal numbers preferred landscape care modification and pesticides, while for

management pesticides were more preferred. Districts which did not report presence of these

pests either preferred landscape care modification or did not know what method was preferred.

A significant difference was found between districts reporting the presence of written pest

management guidelines when grouped by size with more large districts reporting their

existence. Just over 90% of 303 districts said pesticides were safe and effective with 9.6%

saying they were not.

Significant differences were found in the frequency of pesticide use for both prevention

and management when districts were grouped by size and location. Pesticides were said to be

used by 69.9% of 306 districts for prevention and by 96.1% for management. Seventy-eight

percent of 304 districts said they either always, often or sometimes announce intended

pesticide use but only 45.1% said they post notices once a pesticide has been applied.

Pesticides were said to be applied on all days of the week. Significant differences were

found for application on Mondays, Tuesdays, Wednesdays and Thursdays when districts were

grouped by size with large districts reporting their application more frequently.

Pest Management Execution. Different school district personnel were found to be

respon-sible for pest management execution dependent on district size, location and

community type.
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Two significant differences were found in district reporting of personnel who request pest

management action. These were for school administrators and kitchen staff when districts were

grouped by size with small districts reporting the personnel types more frequently and for

custodial and maintenance staff when grouped by community type with urban districts reporting

them most frequently. No significant differences were found for the personnel reported as

responsible for communicable pest problems.

Pest management methods were said to be selected in over 80% of 305 districts by both

the personnel deciding management is needed and the personnel who perform the pest man-

agement. Differences were found to exist only between districts grouped by community type.

Custodial staff and pest control companies (PCCs) were reported most frequently as the

personnel who performed indoor pest management. Grounds staff, maintenance staff and

PCCs were reported most frequently as personnel said to perform outdoor pest management.

A significant difference was found for the selection of PCCs by all district groupings with more

large districts, those located in the southern lower peninsula and those in urban communities

reporting their employment.

PCCs were said to be employed by 71.3% of 310 districts. Quality of service was the most

important criteria used in selecting a company. Both administrative and support service

personnel were said to negotiate PCC contracts. Superintendents, business managers and

support services personnel were selected differently by the different district groupings. No

differences were found to exit between district selection of factors said to be written into PCC

contracts, nor in the length of time for which PCC contracts were negotiated.

PCCs were said to be hired to manage 21 different pests. More than half of the 221 districts

employing PCCs have done so specifically for cockroaches, mice and ants other than carpenter

ants. Twenty-five to 50% of the districts have employed PCCs for stinging insects, termites,

carpenter ants and rats. Ten to 25% have employed them for weeds, fleas, flies, head lice,

diseases of outdoor plants and mosquitoes. Fewer than ten percent have employed them for
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insect pests of outdoor plants, bats, birds and miscellaneous others. Significant differences

were found in the reporting of PCCs hired for management of cockroaches, fleas, head lice,

stinging insects, termites, bats, rats, weeds and outdoor plant insect pests by the different

district groupings.

Except for head lice management, the hiring of PCCs indicates perceived pest importance

better than any other measure. This is especially apparent when the number of districts

reporting that they have had a specific pest is compared to the number reporting that they have

hired PCCs for control of that pest. Approximately 80% of 51 districts reporting termites and

80% of 118 reporting cockroaches said they have hired PCCs for control of those pests.

PCCs were said to report to both administrative and support services personnel.

Superintendents and district business managers were selected as PCC report recipients

differemly by districts grouped by size and location.

Pest Management Satisfaction and Concern. The level of satisfaction with current

pest management efforts and control achieved did not differ by any district grouping. However,

the amount of concern over pest management and pesticide use in the school environment did

differ in expression between districts grouped by size, location and community type.

The reporting of concern expressed over pest management by local and district custodian,

grounds and maintenance personnel as well as by parents was significantly different between

districts grouped by size and location. The reporting of concern expressed over pesticide use

by all school groups except students (i.e. local and districts administrators, teachers, parents,

local and district support services staff), was significantly different for districts grouped by size.

Large districts reported each group as expressing concern more frequently. One difference was

also found for districts grouped by location and three for districts grouped by community type.

Pest Management Records. The types of pest management records kept by districts

and the time periods for which they were maintained did not differ. However, the actual act of



162

record-keeping was significantly different for districts grouped by either district size, location or

community type.

Technical Assistance and Pest Management Program Development. interest

in new pest management technical assistance and program development varied depended on

district size, location or community type.

Little difference was found in the reporting of sources of technical assistance, but a

significant difference was found in the need expressed by large districts for new technical

assistance for new pest management program implementation.

A significant difference was found between districts indicating who should be responsible

for new pest management program development when grouped by size and community type.

More small and mrai districts selected local school personnel while more large and urban districts

selected pest control companies.

The selection of personnel who should be responsible for new pest management program

execution was significantly different for all district groupings. More small, upper peninsula and

mral districts selected local school personnel while more large, southern lower peninsula and

urban districts selected district school personnel.

Wm:

Dillman's Total Design Method, TDM, (1978) was used as a general guide during survey

preparation and implementation. initially it was believed that that all questions were worded in

accordance with Dillman's principles. However, upon analysis of survey returns, the true

challenge of question wording became apparent. Probably the most serious problems were

those of using words which were not uniformly understood and of making questions too vague.

For example, a fine line exists between pest prevention and pest management and the two

practices may not be perceived as being separate in all districts. This probably made response

selection variable as some districts may have selected the same answers for both prevention

and management. Others may have answered only questions on management while still others
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might have answered only questions on prevention omitting answers on management since they

would have felt they'd already responded. Questions with this fault included Q-10 and Q-11.

The same situation occurred in the effort to have districts indicate which personnel decide

pest management is needed, which select methods to be used for pest prevention and/or

management and which actually apply the methods. in some districts, the same personnel may

perform all three tasks. These districts may have considered the response selections (or entire

questions) to be redundant, and selected the same responses for all of the personnel types.

Alternatively, they may have selected a response to only one question. in other districts,

different personnel may have been responsible for different combinations of the three tasks

while in still other districts, different personnel may have actually perionned the different tasks.

Response selection may therefore have meant different things to different respondents

depending on personnel responsibilities. Questions with this limitation included Q-25, Q-37,

Q-40 and Q-41.

Question Q-48 was also vague as no definition was given for ”local educational agency” or

"qualified educational institution”. ”Local educational agency" was intended to mean the school

district itself while ”qualified educational institution" was to have meant an institution such as

Michigan State University or the University of Michigan. Districts could have interpreted the

”qualified educational institution“ as an agency that services education or even the Department

of Education.

As the questionnaire was sent to districts of all sizes with different hierachies of

administration and management, an effort was made to include all possible types of personnel

within a district. Since some districts contain only one school, this may have made some

questions appear to have duplicate responses (i.e., in such districts there is little distinction

between school principal and district superindentant). in questions Q-20, Q-27, Q-30, Q-35, Q-

42, Q-43, Q-45 and Q46 school personnel were listed as response selections, followed by

their district-wide counterparts. Respondees in small districts may have had difficulty deciding
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whether to select from both lists, the local list only or the district list only. Some pairs of

questions (the pairs Q-21/Q-22 and Q-23 /Q-24) would have appeared to be completely

redundant to respondees in such districts, as the questions were identical, but with one

question listing only district-level personnel as selection responses, and the other listing only

local-level personnel. No analysis was attempted for such question pairs.

Questions Q-i and Q-15 contained double negatives. Answers to Q-1 were analyzed as no

response contradiction was evident. However, responses to Q-15 were in conflict and analysis

of the question was dropped. Question Q-13 presented two concepts, making response

interpretation possible only by reviewing the respondees' written explanations. Question Q-27

contained two separate requests (one a response for indoor pest management,and the other a

response response for outdoor pest management ) for each personnel type. While most

districts did select two responses, several did so for indoor only. Responses to questions Q-18

and Q19 were not analyzed as the information obtained was judged irrelevant to the survey

focus.

it was not uncommon for five to six districts to decline answering any specific question. No

pattern to such lack of response was evident. Analysis of questions was based on the

responses of districts which did answer them. More difficulty in analysis was created by districts

which gave incomplete responses to the questions . Districts may not have responded to certain

parts of questions because (1) the lack of an answer was an implied no, (2) the provided

responses did not apply, (3) the answer was not known by the respondent or (4) the answer was

know n, but the respondent did not want to admit to a specific response. In these situations only

the number of positive response selections were compared between districts grouped by

attribute. Questions with large numbers of do not know responses were handled the same way.

The questionnaire was formatted as a 6-1/4" by 8-1/2" booklet with a cover designed to

interest respondents and encourage them to respond. A cover letter to establish contact and a

letter of endorsement were included. Contrary to the TDM, only one follow-up was mailed
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instead of three. This was sent out four weeks after the questionnaire itself. Usable

questionnaire return was low by TDM standards, 54.9% compared to a TDM low of 58%.

The main complaint made about the questionnaire by respondees was that it was too long

and that the questions were beyond their scope of involvement. Concern was expressed over

collected data reliability and validity. Some districts did not feel that pest presence or

management was a problem of ooncem. One district felt that survey results would lead to more

school pest management regulation which would cost money. A few districts said that there is a

real need for information and for an ongoing program of pest control.

Certain responses may have been different if a shorter and more defined questionnaire had

been prepared and implemented. However, it is not possible to determine the extent of such

variation. The number of districts answering each question varied between 294 and 310, with

the exception of the question concerning outdoor pest management, which was responded to

by only 241 districts . Reported percentages were based on the number of districts actually

responding to each specific question.

Comments made concerning this survey as well as observations made during survey

response analysis indicated that future assessments of district pest concerns and pest

management practices would be best served by developing surveys directed toward districts of

specific sizes. A series of short surveys with the focus of subsequent questionnaires being built

upon the findings of completed surveys would allow for more detailed evaluation of school

district concerns and needs and would prevent respondent fatigue over questionnaire

completion.

no = or. :2 r-ro‘ - 'z‘ li5|3"II3I 'Hrirr '11°'llil

This survey found that districts classed by size exhibited the most significant differences in

their selection of question responses. This was probably due to differences in administrative

structure and school personnel responsibilities as well as to differences in the potential number

of pest probierns due to different numbers of buildings.
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Any new pest management program would need to take these size differences into

account. in fact, different programs geared for districts of different sizes might meet with the

most success. Throughout the questionnaire small districts selected superintendents and local

school personnel while large and medium sized districts selected support service district

personnel most frequently as the personnel type most responsible for pest management

decision-making. When asked who should be responsible for new pest management program

execution, small districts indicated local school personnel most frequently while large districts

indicated district personnel.

This indicates that two different types of pest management programs would probably be

most successful, one for small district implementation directed toward individual schools and

one for medium and large district implementation directed toward the concurrent pest

management needs of a number of buildings.

Most small districts responded that current technical assistance was adequate for their

projected pest management needs while more than 50% of both medium and large districts said

that new technical assistance would be needed for new programs. This further implies that large

districts may be more receptive to new program implementation.

A key figure in any new program development would be the pest control company (PCC).

Almost 100% of the large districts said they hire PCCs while 83% of medium and 45.7% of small

sized districts reported doing so. In fact, over 50% of the large districts selected a pest control

company as the agency that should develop new pest control programs for their district. This

indicates that regardless of any new school pest management program development, pest

control companies should be trained in school pest management and required to follow certain

defined procedures in their pest management performance.
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Appendix A. Cover Letter.

MICHIGAN STATE UNIVERSITY

 

DEW OI MOIOLOGY
EAST LANSING 0 IICHIGAN 0 0826"],

October 19, 1987

Dear School District Superintendent,

The 1985 report to the Governor's Cabinet Council on Environmental

Protection titled "A Strategy for improved Pesticide Management in Michigan,“

recommended that model pest management guidelines be developed for public

schools. in response to this recommendation, we have designed the enclosed

questionnaire, ”Pest Management Within Michigan Public Schools,” to gather

information on school pests and pest management practices. Responses to the

questionnaire will be analyzed and used to support future decisions concerning

the development of pest management guidelines and implementation procedures for

Michigan public schools. Your district's participation will directly influence

these decisions.

This questionnaire concerns only those buildings in which students attend

classes. Questions are asked concerning:

- prevalence of pests.

- practices used to manage pest problems.

- school personnel involved in making pest management decisions,

satisfaction with practices used and control achieved, and

- need to implement or improve pest management guidelines.

We have .addressed this questionnaire to you and other school district

superintendents, but we would like it to be completed by the individual within

each school system who has the most comprehensive understanding of pest

management as it is practiced in your school facilities. Upon completion. that

person should return the questionnaire in the enclosed pre-addressed stamped

envelope. We request that completed questionnaires be returned by November

15th.

You may be assured of complete confidentiality. The return envelope has an

identification number for mailing purposes only. A follow-up request will be

sent to those school districts from which a completed questionnaire has not been

recorded as received.

if you have questions concerning the purpose or content of this

questionnaire or if you wish to obtain a copy of the summarized results, send a

separate request to either Deborah Miller, Project Coordinator, or Dr. George w.

Bird. Professor, care of the Department of Entomology. 243 Natural Science

Building, Michigan State University, East Lansing. MI 48824. Phone: (517)

355-4662.

Enclosed you will find a copy of a letter from the Michigan Department of

Education encouraging your cooperation in this project. Your participation is

greatly appreciated.

Sincerely,

Deborah Miller. Coordinator

MSU is allWe.Action/w Opportunity Institutio-
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Appendix 8. Letter of Endorsement.

STATECFW

“f" DEPARTMENT OF EDUCATION 3"“ °°‘“'° °' mm“
aAitsAaA accents MASON

uunmg,anbu14&MB hmwm

DOROTHY summon:

iur Fir-ulnar

CHERRY “(nous

GAav D.HAWks annn

Interim Suprnntcndcwt July 13' 1987 DR. GUMECINIX) SAL-ts

of Public instruction Trait-m

Dir. EDMUND r. VANDE'I’TE

sisal! may:

CARROLL w. MUTTON

\NNETTA MILLER

NORMAN orto srocxuti‘tit. SR

Goscmor

JAMES J aLmntAao

ErlMit'm

MEMORANDUM

TO: School District Supe endents

FROM: Gary D. Hawks F39'

\

   
  

In 1985, a report t Governom”s Cabinet Council on Environmental

Protection entitl , 'A Strategy for Improved Pesticide Management in

Michigan," identified school system pest management programs as an

area for study. Michigan State University has initiated a research

project to assess existing pest problems and pest management

procedures in Michigan schools. In the near future, you will be

receiving a research questionnaire covering this important topic.

As the issue of pests and pest management impacts the health of our

students, I encourage your cooperation in distributing the question-

naire to the appropriate individual within your district for comple-

tion. Results will be analyzed to assess the need for development of

a school integrated pest management program.

All efforts will be made to maintain the confidentiality of your

response.

Your cooperation will be greatly appreciated.

Thank you.
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