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[bookmark: _Hlk164064977]Delaware is ranked in the top 10 states with the highest prevalence of Lyme disease (Delaware Department of Health and Social Services, 2023). This research aimed to evaluate the effects of teaching a program created by the researcher, Blast Away Ticks (BAT), for preventing Lyme disease. The program used 12 prevention techniques from the Centers for Disease Control and Prevention (2023a) and a mnemonic device called BLAST—bathe, look, apply, spray, and treat—from the Town of Ridgefield (2023). The researcher conducted a pilot study with a quasi-experimental methodology and collected data from Cub Scout Pack 1 in Lewes, Delaware, among children aged 8 through 11, where she evaluated knowledge retention scores and behavior outcomes. The researcher evaluated the study using two pre- and post-questionnaires: Quantitative Test I, to evaluate knowledge, and Quantitative Test II, using a Likert-scale to evaluate behaviors. The results showed that the participants gained knowledge from an increase in the number of correct answers after completing the BAT program. Although previous studies showed that Lyme disease prevention techniques led to behavioral changes, results from this study showed no statistical significance in proving or disproving the effect of changed behaviors after teaching BAT. 
Keywords: Lyme disease, co-infections, POTS, chronic Lyme disease, Health Belief Model, BLAST techniques   
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[bookmark: _Toc176354231][bookmark: _Toc160988038]CHAPTER 1:
INTRODUCTION
[bookmark: _Toc176354232]Background
[bookmark: _Hlk174612887][bookmark: _Hlk158286185][bookmark: _Hlk158286520][bookmark: _Hlk166259712][bookmark: _Toc160787634][bookmark: _Toc160787706][bookmark: _Toc160788800][bookmark: _Toc160789473][bookmark: _Toc160801986][bookmark: _Toc160988039][bookmark: _Hlk160710967][bookmark: _Hlk160709925]The Centers for Disease Control and Prevention (CDC) (2023a) reported that Lyme disease is the most prevalent vector-borne disease in the nation. Health departments nationwide report approximately 30,000 Lyme disease cases to the CDC annually (CDC, 2023b). However, in 2021, Kugeler et al. (2021) announced a new estimate showing that insurance records documented nearly 476,000 yearly cases. Using statistics on Lyme disease counts reported to the CDC (2023c) from county-level Lyme disease data for 2001 to 2020, the researcher calculated statistics based on each state’s population to determine rates per capita. This analysis confirmed that Delaware ranked fourth in the United States for the highest number of Lyme disease incidents per capita (Table 1). 
Table 1 
States with the Highest Incidence of Reported Lyme Disease Cases from 2001 to 2020
	State
	Reported cases 
	Population 
	Per 100,000

	Rhode Island
	839
	1.096 million 
	0.76277

	Maine	
	1084
	1.372 million 
	0.79

	West Virginia	 
	1056	
	1.783 million 
	0.59226

	Delaware
	 386
	1.3 million 
	0.29

	New York	
	2338
	8.468 million 
	0.276

	New Jersey
	2558
	9.267 million 
	0.27

	Pennsylvania	
	3375
	12.96 million 
	0.26042

	Wisconsin
	1444
	5.896 million 
	0.24491

	New Hampshire
	299 (low reporting)
	1.389 million 
	0.21526

	Connecticut 
	611
	3.6 million
	0.169

	DC
	120
	712,816 
	0.16 

	Maryland
	770
	6.165 million 
	0.12

	Virginia
	508
	8.642 million 
	0.058

	Massachusetts
	86 (low reporting)
	6.9 million 
	0.012


Note: Based on county-level Lyme disease data reported to the Centers for Disease Control and Prevention for 2001 to 2020 (CDC, 2024j).  
[bookmark: _Hlk166260338][bookmark: _Hlk166260450]Lyme disease, or Borrelia burgdorferi, is a bacterial infection caused by an infected blacklegged tick bite. The highest risks are to people and children living in wooded areas, as well as campers, hikers, and people with pets. Symptoms include fatigue, headaches, joint pain, fever, chills, rashes, and especially erythema migrans, also known as the bullseye rash. If Lyme disease is left untreated, severe symptoms can develop when the infection spreads to the heart, nervous system, and joints. Doctors may diagnose the disease based on physical symptoms since many people do not present with a rash. Lyme disease tests can be inaccurate in the first 30 days since antibodies for the infection take time to develop (CDC, 2023a). 
[bookmark: _Hlk158287060]International Lyme and Associated Disease Society (2024) stated that blacklegged ticks also transmit other infections. These common co-infections include Anaplasma, Babesia, Ehrlichia, Bartonella, Powassan virus, and tick-borne encephalitis virus. Research has estimated that 4% to 45% of Lyme disease patients develop co-infections, which, if left undiagnosed, can lead to the unsuccessful treatment of Lyme disease and cause future complications. In one survey of those with Lyme disease, 50% of the respondents stated they had at least one co-infection, and 36% had three or more (Sperling et al., 2012). 
[bookmark: _Hlk125818724][bookmark: _Hlk144735288][bookmark: _Hlk126955916][bookmark: _Hlk174613225]Children living in Northeastern and Mid-Atlantic states, such as Delaware, have a higher chance of contracting Lyme disease due to the high population of ticks during the spring, fall, and summer months (Johns Hopkins Medicine, 2023). The Delaware Department of Health and Social Services (DHSS) (2023) stated that it investigates all cases of Lyme disease due to the high reported incidence, and it acknowledged the difficulty in diagnosing Lyme disease. It indicated that Delaware is among the 10 states with the highest number of Lyme disease cases. Delaware.gov (2024b) stated that Delaware’s most common tick-associated infections include Lyme disease, Babesia, Anaplasmosis, Ehrlichiosis, Spotted Fever Rickettsioses, and Alpha-Gal Syndrome. In addition, Johnson (2022) rated Lyme disease in Delaware as the fourth highest per capita, after Maine, Vermont, and New Hampshire, in a study that revealed the highest cases of Lyme disease in the United States (see Table 2). 
[bookmark: _Toc160988040][bookmark: _Toc160787635][bookmark: _Toc160787707][bookmark: _Toc160788801][bookmark: _Toc160789474][bookmark: _Toc160801987]
Table 2
[bookmark: _Toc160988041][bookmark: _Hlk160711020]The 10 Worst States for Lyme Disease Reported in 2019
	State
	Incidence rate
	Confirmed cases

	Maine 
	121.2
	1629

	Vermont
	113.1
	706

	New Hampshire
	81.3
	1106

	Delaware
	63.6
	619

	Pennsylvania
	52.8
	6763

	Rhode Island
	49.7
	527

	West Virginia 
	39.2
	703

	New Jersey
	27.0
	2400

	Connecticut
	22.3
	795

	Wisconsin
	20.9
	1219





[bookmark: _Hlk166257467][bookmark: _Hlk158287345][bookmark: _Hlk174613128]	Children aged 5 through 14 account for 25% of all diagnosed Lyme disease cases (Children’s Lyme Disease Network, 2023b). In children, Lyme symptoms may cause academic problems in school. Children may be unable to pay attention and suffer from cognitive impairment, limitations in short-term memory, sleep disturbances, and brain fog, which impede their progress in school (Children’s Lyme Disease Network, 2023a). According to DHSS (2023), children are at increased risk for Lyme disease when they play outdoors, visit wooded areas, and play with their pets who frequent these areas.
[bookmark: _Hlk142320868]To prevent Lyme disease, the CDC (2023d) recommends using insect repellent with DEET, wearing treated clothing, showering within 2 hours, completing tick checks on the body, apparel, and gear, and using prevention measures in yards and for pets. However, the researcher found only a few universal prevention programs that teach Lyme disease prevention to children in the United States. The Town of Ridgefield (2023) stated that the BLAST Lyme and Tick-Borne Disease Prevention Program was developed in Ridgefield, Connecticut, to raise awareness of their community’s most effective prevention techniques. The government offers brochures and PowerPoint presentations describing its five-step prevention techniques. BLAST stands for bathe, look, apply, spray, and treat—five prevention techniques used to help school-aged children (Town of Ridgefield, n.d.). The researcher created the Blast Away Ticks (BAT) program using the CDC’s recommended prevention techniques and the mnemonic BLAST device (Town of Ridgefield, 2023).
[bookmark: _Toc160988042][bookmark: _Toc176354233]Statement of the Problem
[bookmark: _Hlk130216106][bookmark: _Hlk131157079]In Delaware, the absence of educational prevention programs in schools to educate children about Lyme disease prevention is a pressing issue. The Delaware Tick Awareness Survey, administered by Delaware State University to 1,755 Delaware residents, revealed alarming statistics about Lyme disease awareness and knowledge of prevention methods (Gupta et al., 2018). Shockingly, only 38.4% of adults recognized ticks as a problem in Delaware, 51.6% had encountered prevention information, and a mere 13% were willing to change their behaviors after understanding the risks. When caretakers were asked about prevention measures for their children, the numbers were equally concerning: 31.5% performed tick checks, 33.7% used insect repellents, and 45.6% showered within 2 hours of returning home (Gupta et al., 2018). This research underscores the critical lack of education on using prevention techniques, especially for children. The researcher’s study, which focused on implementing the BAT prevention program in Delaware, is a crucial step towards reducing the number of tick bites and the incidence of Lyme disease. The severity of the problem in Delaware is evident from the statistics provided by Delaware’s DHSS (2023), which stated that Lyme disease cases are on the rise, increasing from 354 cases per 100,000 in 2021 to 385 cases per 100,000 in 2022. 
This study marks a significant milestone as the first evaluation of the BAT prevention program to determine its effectiveness in increasing knowledge and helping to reduce tick bites that can lead to Lyme disease. The absence of universal evidence-based children’s prevention programs for Lyme disease in Delaware makes this research even more pioneering. The researcher used a pilot study to explore the impact of teaching evidence-informed techniques in the BAT program to identify if the children would change their behaviors when visiting areas where ticks live. This pilot study was not just a test, but a pioneering step to determine the feasibility of the proposed study design and provide guidance to test the methods for larger-scale studies in the future. 
[bookmark: _Toc160988043][bookmark: _Toc176354234]Significance of the Study
The BAT prevention program is of immense significance. This program, initially designed for children in Pack 1 Cub Scouts, a division of the Boy Scouts of America Program, has the potential to make a significant impact. Its primary focus is to increase awareness of Lyme disease using effective prevention techniques and other tools to enhance the Cub Scouts’ perception of the risks of being bitten by ticks. The research aimed to determine if children understood essential prevention skills that could modify their behavior when visiting tick-infested areas. The importance of this study lies in its potential to engage children in their own health and safety, empowering them with the knowledge and skills to protect themselves from Lyme disease. 
[bookmark: _Hlk158287914]The researcher developed a unique prevention program that was highly interactive, incorporating games, a self-recorded video, and other engaging projects. This research aimed to assess the effectiveness of the BAT program in teaching crucial prevention techniques and inducing behavior modification. The researcher followed the CDC (2023e) recommendations for Lyme disease prevention, which include using insect repellent, tick checks, showering within 2 hours, treating pets, drying clothes, using permethrin-treated clothing, and using pesticides in yards.
[bookmark: _Hlk152232424][bookmark: _Hlk156745370]Based on the CDC (2023e) recommendations, the Town of Ridgefield (2023) created a mnemonic device, BLAST, a five-step technique representing bathe, look, apply, spray, and treat. The Town of Ridgefield (2023) website provides informational material for public use with full permission for reuse. The researcher incorporated the mnemonic device BLAST into BAT to help children recall and memorize the five techniques, with each letter representing a technique starting with that letter. The literature review revealed various studies using prevention techniques from the CDC (2023e), including bathing, looking for ticks, applying insecticide, spraying yards, treating pets, using high heat in the dryer, and wearing clothes treated with permethrin (Aenishaenslin et al., 2015; Beaujean et al., 2016; Beck et al., 2022; Connally et al., 2009; Daltroy et al., 2007; Hornbostel et al., 2021; Ogden et al., 2015; Shadick et al., 2016; Spray Safe, Play Safe, 2023; Vázquez et al., 2008).
The Lyme Wellness Initiative (2023) suggested avoiding tick-infested areas, using insect repellents, dressing appropriately, and using tick-proof clothing to provide the best protection. Beck et al. (2022) researched the knowledge and prevention behaviors practiced in Michigan, Minnesota, and Wisconsin to prevent tick bites using a survey of 2,713 male and female participants aged 18 to 49. Results showed that 82% of the participants did tick checks, 66% used bug repellent, 64% used protection devices for their dogs, 62% showered within 2 hours, 13% treated their yards, 43% put their clothes on high heat in the dryer, and 36% wore permethrin-treated clothing. Beck et al.’s (2022) research was instrumental to this study because it demonstrates the effectiveness of using evidence-informed prevention techniques promoted by the CDC. 
[bookmark: _Hlk148466262]This study aimed to address the Lyme disease prevention education gap in Delaware and emphasize the importance of practicing evidence-based research prevention techniques for children. Robinson et al. (2020) showed the importance of evidence-based research by using previous studies to justify and design a new study. They stated that answering questions that matter to present validity is essential. The relevance of this study is in bridging the gap, connecting existing knowledge with the researcher’s new education program to bring a new understanding to the Lyme disease prevention education field. 
[bookmark: _Toc160988044][bookmark: _Toc176354235]Research Questions
This study addressed two research questions:
[bookmark: _Hlk158363370][bookmark: _Hlk160005938]1.	Is the BAT educational program effective at increasing knowledge about Lyme disease prevention among children aged 8 to 11?
2. [bookmark: _Hlk140434601]How does the BAT program foster behaviors related to tick awareness, safety, and mitigating tick bites among children aged 8 to 11?
[bookmark: _Toc160988045][bookmark: _Toc176354236]Hypotheses 
[bookmark: _Hlk148452648]The researcher hypothesized that the children who provided more correct answers on the multiple-choice questionnaires in Quantitative Test I after the BAT program better understood the techniques and were more knowledgeable of Lyme disease. The researcher hypothesized that those children would be more willing to make behavioral changes when visiting tick-infested areas. 
[bookmark: _Toc160988046][bookmark: _Toc176354237]Definition of Terms
The following are conceptual and operational definitions of terms used throughout the project:
· Blast Away Tick Program (BAT). The Blast Away Tick program was created by the researcher using prevention techniques recommended by the CDC (2023e) and the use of the mnemonic device of BLAST: bathe or shower soon after being outdoors, look for ticks and rashes, apply repellents to skin and clothing, spray tick areas in your yard, and treat pets with veterinarian-recommended products (Town of Ridgefield, 2023). 
· Borrelia burgdorferi. This bacterial species in the spirochete class is responsible for Lyme disease when transmitted from a tick bite to a human; the infection can cause skin rashes, arthritis, Lyme carditis, and encephalopathy (National Institutes of Health [NIH], 2023). 
· Co-infections of Lyme disease. Other disease-causing microbes carried by ticks include Anaplasmosis, Babesia, Powassan virus, Bartonella, and B. miyamotoi infections (NIH, 2023). 
· Endemic. Endemic refers to the consistent presence of a disease or infectious in a specific population or geographic area (CDC, 2023f). 
· International Lyme and Associated Disease Society. This advocacy medical group is dedicated to diagnosing and treating Lyme disease and co-infections (International Lyme and Associated Disease Society, 2024). 
· Vector-borne disease. Parasitic, bacterial, and viral infections are transmitted from insects to humans. Vectors include ticks, fleas, lice, mosquitoes, and black flies. Vector-borne disease accounts for over 700,000 annual deaths (World Health Organization, 2020). 
[bookmark: _Toc160988047][bookmark: _Toc176354238] Chapter Summary
Chapter 1 summarized the prevalence of Lyme disease in Delaware. The problem statement described how Delaware continues to have very high numbers of Lyme disease cases per capita and does not currently offer prevention education for children or adults. The significance of the study is to explore the effectiveness of the BAT program and to increase awareness of the CDC’s recommended prevention techniques and the mnemonic device of BLAST used by the Town of Ridgefield (2023). This study evaluated the relevance of using BAT age-appropriate prevention education to improve children’s knowledge and to determine if it could initiate behavioral changes to reduce tick bites in endemic areas. The definition of terms provides a better understanding of the concepts used throughout the dissertation. Chapter 2 will describe successful studies that effectively used prevention techniques to reduce tick bites in endemic areas. 
[bookmark: _Toc160988048]

[bookmark: _Toc176354239][bookmark: _Toc160988049]CHAPTER 2:
REVIEW OF THE LITERATURE
[bookmark: _Toc160988050][bookmark: _Toc176354240]Introduction
This chapter reviews the literature on the background and prevalence of Lyme disease and existing education programs to prevent it. The literature review details the anatomy of ticks and the risks, symptoms, diagnosis, and treatments for Lyme disease, co-infections, chronic Lyme disease, and postural orthostatic tachycardia syndrome (POTS). This chapter reviews risk factors for developing Lyme disease, including highly populated tick locations, climate, occupations with dangerous tick exposure, and high-risk age groups. The researcher analyzed and presented evidence-informed data using previous successful educational studies and various prevention techniques to help prevent tick bites. She chose the Health Belief Model (HBM) to guide the research and explain and predict behavior changes when visiting endemic areas. The researcher synthesized the relevant research introduced in this chapter to benefit children’s changing health behaviors and promote wellness using evidence-based prevention techniques. 
[bookmark: _Toc160988051][bookmark: _Toc176354241]Inclusion Criteria
There is a sizable gap in education programs for children teaching the importance of Lyme disease prevention. The researcher searched extensively for evidence-based studies emphasizing the importance of the Centers for Disease Control and Prevention (CDC) prevention techniques. She used search engines for resources, including EBSCOhost, Google, Google Scholar, and ProQuest for dissertations. This chapter emphasizes the significance of previous evidence-based research that revealed successful outcomes using the CDC’s (2023a) prevention techniques. The literature included a comprehensive range of timeframes with older research and studies outside the United States. 
[bookmark: _Hlk174007723]Focusing on evaluating a prevention program, it was necessary to include research on Lyme disease and co-infections, the risks, prevention measures, prevention education, and the study of behavioral changes. The Beck et al. (2022) study provided a comprehensive understanding of the strength of the prevention techniques and valuable facts obtained from the research data for using seven of the CDC’s suggested prevention techniques. The remaining studies evaluated fewer techniques, but their results provided beneficial data supporting the success of using techniques in the Blast Away Ticks (BAT) program. Since limited literature on this topic was available, the researcher did not exclude any research studies based on participant demographics or publication dates.
[bookmark: _Hlk174007961]The researcher developed a 1-hour BAT program using the CDC’s recommended prevention techniques and information extracted from the Town of Ridgefield website. The Town of Ridgefield (2023) offers BLAST educational information free of charge and states that no permission is necessary. The BAT program uses the mnemonic device BLAST to help participants remember the five prevention techniques. The researcher printed a copy of her Lyme disease prevention brochure, highlighting her program and including the BLAST techniques, and distributed it to caretakers of scouts in Cub Scouts Pack 1.
[bookmark: _Toc160988052][bookmark: _Toc176354242]Importance of Research
The BAT program uses the CDC’s recommendations and the BLAST mnemonic device to teach children Lyme disease prevention in an educational setting. This study evaluated the success of the BAT program in increasing children’s understanding and behavior intentions, which will subsequently help protect children and provide better health outcomes for children exposed to ticks in infested areas. This research is necessary to address the gap in evidence-based Lyme disease prevention programs for children in Delaware and beyond. Daltroy et al. (2007) confirmed the importance of prevention techniques, revealing a 60% risk reduction in Lyme disease when individuals wear protective clothing, complete daily tick checks, and use insecticides. This research’s success will be the foundation for obtaining future grants in Delaware to teach the BAT program. More comprehensive evidence-based programs are needed to ensure better safety measures to reduce the incidence of Lyme disease for all children. 
[bookmark: _Toc160988053][bookmark: _Toc176354243]Theoretical Perspective: Health Belief Model
HBM is the foundation of the BAT program. In addition, HBM was imperative to this study as it helped promote prevention and explain and predict changes in participants’ behaviors when in tick-infested areas. The researcher taught the children the perceived risks of Lyme disease and how detrimental it could be to their health.
	The HBM originated in the U.S. Public Health Service in 1950, co-developed by Irwin Rosenstock, Godfrey Hochbaum, Stephen Kegels, and Howard Leventhal. The model predicts health behaviors based on individuals’ willingness to change their behaviors and perceptions of health. Perceived susceptibility refers to individuals’ opinion or feeling that they may develop a health condition and their understanding of the consequences of becoming sick. The HBM predicts that people who believe they are at risk will change their behaviors to reduce their chance of getting the disease or ailment. People who feel they are not at risk are likelier to engage in a perceived high-risk activity. This researcher believes that communicating risk outcomes is vital to help children understand the dangers of Lyme disease, although it is essential to provide age-appropriate risk information. 
McKellar and Sillence (2020) described the HBM as a research model that predicts health-related behaviors and patterns. Three categories describe a person’s motivation to carry out a health behavior: modifying factors, individual perceptions, and likelihood of action. 
Modifying factors include a perceived threat, demographics, and events or things that trigger individuals to change their behavior (McKellar & Sillence, 2020). The current researcher’s BAT program taught the dangers of Lyme disease in a way suitable for children aged 5 through 11. She taught how important it is to use prevention techniques in specific locations, such as the woods, grassy areas, beach grass, meadows, and gardens—areas that present the most risk (Pest Source, 2024). 
Individual perceptions affect individuals’ understanding of a medical condition and its consequences with a focus on how important health is to them and their perception of the severity of the illness (McKellar & Sillence, 2020). In the current study, the researcher educated children on the seriousness of Lyme disease. She emphasized that they could become very sick, such as getting the flu, having joint pain, and even having a high temperature. 
[bookmark: _Hlk142657376]The likelihood of action is determined by how a person perceives the benefit, subtracting the complications of the recommended action (Janz & Becker, 1984; Rosenstock et al., 1988). The researcher addressed the likelihood of action by showing children how vital prevention techniques are to help them stay healthy. Discussing the perception of illness was necessary to ensure the children would take action and use the techniques. 
[bookmark: _Hlk132286236][bookmark: _Hlk146106169]Sutton (2001) explained the core constructs of the HBM as susceptibility, the person’s perception of getting a disease; severity, which relates to the consequences of the disease; and perceived benefits when people take advantage of a course of action to reduce the risk of contracting a disease. The HBM is an excellent tool for explaining and understanding behavior change (Sutton, 2001). Changing behaviors is critical to any prevention program. It was essential in the BAT program to show the severity and risk factors of getting Lyme disease to support behavioral change. The HBM reveals that when children are informed of risk and understand how to protect themselves, they are more likely to use prevention techniques—in this case, to avoid being bitten by a tick. Research has shown the importance of employing the HBM as an assessment tool to understand why prevention measures are needed and how they will be successful in keeping people healthy (Arlinghaus & Johnston, 2017; Garvin et al., 2010; Janz & Becker, 1984; Ogden et al., 2015; Shadick et al., 2016). 
In their article reviewing 46 HBM studies, Janz and Becker (1984) created a “significance ratio” consisting of statistically significant positive findings for an HBM dimension divided by the total number of studies reporting significance levels for that dimension. They found the strongest results linked to the “barriers” category (89%), followed by 81% for susceptibility, 78% for benefits of using prevention, and 65% for severity. Using the HBM increased the chances of making a behavioral change. 
Garvin et al. (2010) used a large-scale pilot study to measure a theoretical framework that includes behaviors, attitudes, beliefs, and skills related to the knowledge and prevention of Lyme disease. Garvin et al. (2010) explained that through HBM, people decide to use prevention measures based on whether they believe they are at risk. The HBM is a helpful tool that provides valuable information for designing Lyme disease prevention education and interventions in dangerous tick-infested areas.
[bookmark: _Toc150416362]Shadick et al. (2016) described how their study taught children that they were susceptible to Lyme disease, that it was a severe disease, and that they could complete tick checks to decrease the chances of getting sick. Their study used the HBM and showed the perception of threat (getting bitten by a tick), modifying factors (having someone check for ticks or recognize the danger of contracting Lyme), the likelihood of action (benefits of doing tick checks), and self-efficacy (a belief they can be successful and the simplicity of checking for ticks). The authors reflected on the program’s significance in teaching children the dangers and simple techniques they could use to avoid being bitten. 
[bookmark: _Toc160988056][bookmark: _Toc176354244][bookmark: _Toc150416363][bookmark: _Hlk157851130]Lyme Disease
[bookmark: _Toc176354245][bookmark: _Hlk130804733]Description
[bookmark: _Hlk129178438]According to the CDC (2023a), Lyme disease arises from the bite of an infected blacklegged tick, which carries the bacterial infection to humans. Blacklegged ticks can live for 2 to 3 years and need blood to survive. Lymedisease.org (2023a) stated that the nymph-sized tick is the size of a poppy seed, making it easily overlooked. An adult female tick is slightly larger; it is the size of a sesame seed. 
Ticks go through four stages. After hatching from eggs, they progress through the larva, nymph, and adult stages, feeding on other animals that live on the ground, such as mice, birds, squirrels, lizards, rabbits, and deer. Ticks become infected and pass it on to the next person or animal they bite. Much of the spread of Lyme disease worldwide is from migratory birds (Lymedisease.org, 2023a). The CDC (2023g) stated that ticks travel and feed on deer, but the deer do not carry Lyme disease. 
[bookmark: _Hlk158288064][bookmark: _Hlk175554592][bookmark: _Hlk131317752]After collecting 3,242 ticks from 48 different sites, the Vermont Department of Health (2020) identified 98% as blacklegged and half of the ticks as having one pathogen, with Lyme disease as the most common. According to Lymedisease.org (2023a), an infected tick attaches to the body, feeds for days, and injects different pathogens that cause various infections. Although experts disagree on the transmission time, new research has shown that 5% to 7% of ticks transmit Lyme disease bacteria in less than 24 hours. It is imperative to remove a tick as soon as possible (Lymedisease.org (2023a).
[bookmark: _Hlk158288336]Marcum (2022) described a new tick-borne disease caused by the Lone Star tick. It has expanded rapidly to all parts of the country, especially the Northeast and Midwest, in over 300 counties. The Lone Star tick carries pathogens affecting humans, pets, livestock, and birds, leading to diseases such as tularemia, ehrlichiosis, Heartland virus, Bourbon virus, Southern tick-associated rash illness (STARI), and the deadly Rocky Mountain spotted fever. In addition, individuals bitten by the Lone Star tick can develop a severe meat allergy called alpha-gal syndrome. 
La Grassa (2023) reported that more than 100,000 people suffer from alpha-gal syndrome; Commins stated that the number is closer to 450,000. Alpha-gal syndrome develops when a tick spits an alpha-gal, a sugar, into the bloodstream (Thompson et al., 2023). Many people form a strong allergic reaction and can no longer digest beef, pork, lamb, venison, or other meat from mammals. Symptoms can include a severe anaphylactic reaction, dizziness, difficulty breathing, hives, nausea, vomiting, and swelling of the lips, eyelids, and tongue. Thompson et al. (2023) reported an increase in alpha-gal syndrome from 13,371 in 2017 to 18,885 in 2021 from a study of 295,400 participants. 
[bookmark: _Hlk158290203]The CDC (2023a) affirmed that Lyme disease symptoms include fatigue, headaches, joint pain, fever, chills, and facial numbness. According to Lymedisease.org, Lyme disease has been referred to as “the great imitator” since it can mimic hundreds of other diseases and conditions, such as chronic fatigue syndrome, multiple sclerosis, fibromyalgia, Parkinson’s disease, and lupus. However, Lyme specialist Charles Jones, MD, reported that symptoms differ in children and adults (Children’s Lyme Disease Network, 2023b). Jones has documented many of the following symptoms in children: severe fatigue, insomnia, nausea, impaired concentration, difficulty expressing thoughts, problems reading and writing, confusion, outbursts, fevers, joint pain, dizziness, and sensitivity to noise and light. 
[bookmark: _Hlk158290683][bookmark: _Hlk158290646]According to the National Institutes of Health (NIH) (2023), ticks infect people with other diseases that can be very dangerous for humans. Lymedisease.org (2024b) reported that ticks that carry Lyme bacteria also have co-infections such as Babesia (microti and duncani), Bartonella, anaplasmosis, ehrlichiosis, Powassan fever, and Rocky Mountain spotted fever. Lymedisease.org (2023b) conducted a study with 3,000 participants with chronic Lyme disease showing positive infection from a laboratory test. The study revealed that 53% reported a co-infection, and 30% reported two or more co-infections, with Babesia at the top (32%), followed by Bartonella (28%) and Ehrlichia (15%). Sanchez-Vicente et al. (2019) examined 1,633 ticks in Suffolk County, New York, and found at least one infection in 63% of the ticks: 57% had Borrelia burgdorferi (Lyme disease), 14% had Babesia microti, and 14% had Anaplasma. 
Shor et al. (2019) defined chronic Lyme disease as being diagnosed early with Lyme disease and either having persistent symptoms after treatment or being diagnosed with Lyme months or years later. The Lyme spirochetes hide in different body parts and can cause severe problems. Johnson et al. (2014) conducted an online survey with 2,090 participants who had symptoms more than 6 months after receiving antibiotic treatment. Results showed fair or poor health (72.3%), severe symptoms (72.5%), the end of employment (41.3%), and changing work hours (29.2%). Shor et al. (2019) reported that the International Lyme and Associated Disease Society’s evidence-based definition of chronic Lyme disease is a multisystem illness with persistent symptoms for at least 6 months, showing active infection, clarifying that chronic Lyme can result in chronic disease. The two categories include untreated individuals, as in those never receiving treatment and those previously treated who have continuous or relapsing Lyme disease symptoms, possibly due to undertreatment for the disease.
Buttaccio and Rawls (2023) stated that some people with chronic Lyme disease develop postural orthostatic tachycardia syndrome (POTS). POTS affects over 1 million people in the United States, primarily women and many people diagnosed with chronic Lyme disease. Symptoms include increased heart rate, heart palpitations, dizziness, fatigue, chest pain, tremors, feeling faint, and sleep disturbances. Medications include midodrine, which raises blood pressure; fludrocortisone, which helps individuals retain sodium and increases fluids; clonidine, which stabilizes heart rate; phenylephrine, which improves blood circulation; beta-blockers, which regulate heart rhythm; and selective serotonin reuptake inhibitors, which reduce fainting episodes.
[bookmark: _Toc176354246][bookmark: _Hlk157851167]Diagnosis 
[bookmark: _Hlk158292152]Lyme disease is complex to diagnose (NIH, 2023). Numerous symptoms of Lyme disease are associated with many other conditions and disorders, such as dizziness, joint pain, fatigue, and headaches. A rash may appear within days, especially erythema migrans, also known as the bullseye rash—a standard way to detect Lyme disease (CDC, 2023a). Lyme disease can go unnoticed because the tick bite is usually painless. Only 30% of patients remember noticing a bullseye rash, which means a diagnosis can occur months or years later or, in some cases, never (Lymedisease.org, 2023a).
The CDC (2023h) recommended a two-step blood test called an enzyme-linked immunosorbent assay (ELISA) and Western blot assay. The NIH (2023) stated that doctors use these tests to look for B. burgdorferi antibodies in the blood. Because it takes weeks to develop antibodies in the bloodstream to show a positive test result, Schettig et al. (2021) reported that this two-step test has accuracy rates as low as 29% for acute Lyme disease and 75% for chronic Lyme disease. Physicians often run the antibody diagnostic test too early, usually when someone first visits a doctor’s office or hospital (NIH, 2023). When doctors order bloodwork prematurely, and the result is negative, patients may believe they do not have Lyme disease. This false-negative result can delay treatment, especially when symptoms disappear, and the patient does not return for treatment. Treatment for Lyme disease is more effective in the early stages (NIH, 2023). 
A more accurate DNA test called PathoDNA has accuracy rates of 98% for Lyme disease and 95% or greater for other tick-borne co-infections (Schettig et al., 2021). PathoDNA can diagnose Lyme and co-infections with blood and urine samples. A urine test is helpful since bladder tissues show high Lyme concentrations. The PathoDNA does not require a patient’s immune response like the Western blot and ELISA tests.  
Laboratories also diagnose co-infections using an immunofluorescence assay that detects an antibody response in blood (Schettig et al., 2021). Co-infection testing using a polymerase chain reaction (PCR) test, which can examine only one organism at a time, often reveals negative results and requires ongoing patient tests. PathoDNA has developed a sequencing technology to test for various Babesias, Bartonella, and Mycoplasma species. PathoDNA can be scanned for pathogens using a broader scale with more accurate diagnostic testing. 
[bookmark: _Toc150416364][bookmark: _Toc176354247]Treatment
[bookmark: _Toc150416365][bookmark: _Hlk157851348]Treatment for Lyme disease and co-infections depends on whether they are bacterial, viral, or parasitic infections. Most co-infections, except Babesia, can be treated with antibiotics prescribed for Lyme disease, such as doxycycline and azithromycin (Lymedisease.org, 2023b). Babesia is a rapidly emerging tick-borne co-infection in the United States, with most cases attributed to Babesia microti and Babesia duncani (Renard & Mamoun, 2021). Since babesiosis is a parasitic infection, it requires different types of medications. Babesia treatment includes parasitic and antibiotic treatments such as atovaquone with azithromycin or clindamycin with quinine. Marcum (2024) reported that Powassan fever is a viral infection; unfortunately, no specific treatment exists. 
[bookmark: _Toc176354248]Fatalities 
[bookmark: _Hlk158291267]Lyme disease, including Lyme carditis, is rarely fatal but can affect the heart and nervous system (Veazey, 2024). Lyme carditis disrupts signals between the upper and lower chambers of the heart. From 1% to 5% of people diagnosed with Lyme disease also have Lyme carditis (Rivera & Nookala, 2023). Lyme carditis generally has a good prognosis if it is caught in time. It can be treatable with antibiotics; however, in some cases, it can lead to death. 
Powassan fever can be fatal and cause permanent neurological damage (Marcum, 2024). Severe symptoms include brain and spinal cord inflammation, severe headache, seizures, and stiff neck. The diagnostic test is complicated, which makes Powassan hard to diagnose.
[bookmark: _Toc150416366]Those infected with Babesia microti and Babesia duncani suffer from flu-like symptoms, including fever, sweating, headache, nausea, fatigue, and body aches (CDC, 2023i). Babesia parasites destroy red blood cells. Babesiosis can be life-threatening for older adults, people without a spleen, those with a weakened immune system, and those with cancer, AIDS, and liver or kidney disease.
[bookmark: _Toc160988058][bookmark: _Toc176354249][bookmark: _Hlk157851615]Prevalence and Risks
[bookmark: _Hlk130213469][bookmark: _Hlk129178804][bookmark: _Hlk130213676]According to the CDC (2023a), Lyme disease is the most prominent growing vector-borne disease in the United States. The highest incidence rates for Lyme disease are in the Northeast and Mid-Atlantic states, followed by the North Central and Pacific Northwest regions (Winchester Hospital, 2023). Kugeler et al. (2021) used commercial insurance data from claims, reporting that 476,000 patients were diagnosed with Lyme disease annually in the United States between 2010 and 2018. Electronic medical and laboratory systems have proven to have more accurate and reliable numbers of Lyme disease cases.
[bookmark: _Hlk131165779]Schwartz et al. (2017) calculated the highest Lyme disease average incidence per capita from 2008 to 2015 in 14 states, with the highest in New Hampshire (69.1), followed by Vermont (67.8), Maine (66.8), and Delaware (65.2). According to CDC (2023i) statistics, Delaware ranked fourth in the nation for the highest percentage of Lyme disease per capita (see Table 1). In addition, Delaware also holds the single highest Lyme percentage of 110.3 per capita in 1 year from all states from 2008 to 2015. The Delaware Department of Health and Social Services (DHSS) (2023) stated that the number of Lyme disease cases in 2022 was the highest in New Castle County, with 253 reports, compared to 64 for Kent County and 68 for Sussex County. 
[bookmark: _Toc150416367][bookmark: _Hlk157851667]Demographic Risks 
[bookmark: _Hlk156744633]Ticks infected with Lyme disease live in the woods, near fallen leaves, landscape beds, grassy areas, beach grass, and anywhere moist and cool (Lymedisease.org, 2024a). Ticks exist on every continent and every state in the United States, especially on the East Coast, Midwest, and West Coast. Johns Hopkins Medicine (2023) found that living in the Northeastern and Mid-Atlantic regions, such as Delaware, increases the chances of Lyme disease due to the high population of ticks during the spring, fall, and summer months. Blacklegged ticks are active if the temperature is above freezing and there is no snow on the ground (Martin/Sonoma Mosquito and Vector Control District, 2024). 
[bookmark: _Hlk132284733]Lyme disease risks are highest for people living in wooded areas, for forest rangers, landscapers, lawn care workers, surveyors, campers, hikers, and gardeners, and for people with pets (CDC, 2023a). Adults between the ages of 55 and 69 are at considerable risk due to outdoor activities in wooded locations (Winchester Hospital, 2023). Fair Health (2019), one of the largest insurance companies in the United States, reported that in 2018, women submitted more claims than men in all age groups for positive Lyme disease diagnoses. 
[bookmark: _Toc150416368][bookmark: _Hlk157851706]Risks for Children
[bookmark: _Hlk129098350][bookmark: _Hlk132285814]Children, especially boys aged 5 to 9, are at the highest risk of developing Lyme disease and co-infections. Early Lyme disease in children may go undetected due to a lack of detection of a skin rash (McCarthy et al., 2022). Children are at increased risk for Lyme disease when they play outdoors, visit wooded areas, and play with their pets that frequent these areas (DHSS, 2023). Children diagnosed with Lyme disease may suffer debilitating illnesses, including fatigue, fevers, joint pain, cognitive impairments, short-term memory loss, sleep disturbances, and brain fog (Children’s Lyme Disease Network, 2023b). 
Young children are closer to the ground, making them especially susceptible to a tick bite due to the speed at which a tick can embed into their skin in hard-to-notice areas such as behind the neck, in the bellybutton, in crevices in the groin area, or on their head (Lymedisease.org, 2024c). Ticks do not fly or jump. They usually climb vertically and move to the top of vegetation, such as a blade of grass. Ticks wait and can sense their host’s presence as humans release carbon dioxide and heat from their skin. The tick waves its legs as someone passes by and attaches to the person (Healy, 2022). According to England et al. (2023), static electricity may help ticks attach to their hosts since they cannot jump. The static electricity charge may give additional time to grab the host. Wearing static-reducing clothes was not tested as another method of reducing tick bites in the BAT program, but it may be useful in future research. 
Children may present with different issues than adults, and doctors can easily misdiagnose them (Lymedisease.org, 2024c). Additionally, children may experience short-term memory loss, difficulty expressing thoughts, difficulty reading and writing, confusion, and behavior issues with sudden outbursts. Very young children cannot communicate their feelings openly like adults, which is another challenge in diagnosing Lyme disease. In addition to the hallmark symptoms of fatigue and joint pain, children may experience nausea, abdominal pain, insomnia, and fevers, all of which doctors can diagnose as other illnesses (Lymedisease.org, 2023a). 
[bookmark: _Toc150416369][bookmark: _Toc160988059][bookmark: _Toc176354250][bookmark: _Hlk142657048][bookmark: _Hlk157851789][bookmark: _Hlk157851937]Measures to Prevent Lyme Disease 
[bookmark: _Toc176354251]Prevention Techniques
[bookmark: _Hlk131157262][bookmark: _Hlk146378385]The CDC (2023e) recommended using insect repellent with DEET, checking for ticks, removing ticks immediately, showering, treating pets, using pesticides in yards, placing clothes in the dryer, and wearing clothes treated with permethrin. Lyme Wellness Initiative (2023) suggested avoiding tick-infested areas, using insect repellents, dressing appropriately, and tick-proofing to provide the best protection from tick bites. Research has shown that taking protective measures such as using insect repellents, using pesticides, and wearing appropriate clothing could help reduce the risk of Lyme disease (Ogden et al., 2015). The most effective skills for the prevention of Lyme disease include bathing within 2 hours after being in infested areas, looking for ticks, applying repellent, spraying your yard, and treating your pets (Aenishaenslin et al., 2015; Beaujean et al., 2016; Beck et al., 2022; Connally et al., 2009; Daltroy et al., 2007; Hornbostel et al., 2021; Ogden et al., 2015; Shadick et al., 2016; Spray Safe, Play Safe, 2023; Vázquez et al., 2008).
[bookmark: _Hlk131157392]The researcher found online prevention information with sharable techniques. The Town of Ridgefield (2023) created the BLAST program, focusing on five techniques for preventing tick bites, one for each letter of the mnemonic: bathing within 2 hours, looking for ticks, applying insecticides, spraying your yard, and treating your pets. The BLAST information on the town’s website includes the mnemonic device, PowerPoint presentations, and brochures tailored for school-aged children (Town of Ridgefield, 2023). 
[bookmark: _Hlk129779364][bookmark: _Hlk142657232]Understanding the proper way to remove a tick embedded into the skin is critical to prevention (Lymedisease.org, 2023a). It is first vital to understand what not to do—including applying heat, Vaseline, nail polish, or essential oils over the tick. The suggested way is to use fine-pointed tweezers or a tick key, get as close to the tick as possible, and pull the tick up and out without using any twisting motion. It is essential not to try to squash or squeeze the tick in any way. The tick can be saved in a plastic bag with a wet leaf and sent with payment to IGeneX (https://igenex.com/product/tick-test/) for testing.
[bookmark: _Toc176354252][bookmark: _Hlk157851972][bookmark: _Hlk157852003]Lyme Disease Prevention Education 
Studies with Adults
[bookmark: _Hlk146106085]A study by Ogden et al. (2015) demonstrated the importance of using prevention education from the CDC. They revealed that protection measures such as using insect repellents with DEET, pesticides, and appropriate clothing could help reduce the risk of Lyme disease. This study found similar success in wearing pretreated clothes, using insecticides, and showering after visiting endemic tick-infested areas such as the edges of the woods, leaf and wood piles, and beach grasses (Ogden et al., 2015).
The following studies reveal the success of using education to decrease the risk of getting bitten by a tick and developing Lyme disease. Vázquez et al. (2008) conducted a case-control study of 869 participants in Connecticut to measure the effectiveness of Lyme disease prevention measures. Results showed that wearing protective clothing such as long pants and shirts was 40% effective. Daltroy et al. (2007) conducted a randomized trial of 30,164 participants in Connecticut to evaluate theory-based education programs to help change risky behaviors in areas with ticks. Results showed a 60% risk reduction from the group educated with the prevention measures of wearing protective clothing, conducting daily tick checks, and using insecticides. Vázquez et al. (2008) successfully showed how long pants and long-sleeved shirts helped spot ticks and keep them off your skin, which the current researcher thought was essential to her BAT program.
[bookmark: _Hlk132022768][bookmark: _Hlk146377894]Connally et al. (2009) conducted a study of 364 participants using a telephone interview questionnaire. Results showed that checking for ticks within 36 hours was 95% effective, and bathing within 2 hours was 95% effective as protection against Lyme disease. Beck et al. (2022) researched the knowledge and prevention behaviors practiced in Michigan, Minnesota, and Wisconsin to prevent tick bites using a survey of 2713 participants aged 18 to 49. Results showed that 82% did tick checks, 66% used bug repellent, 64% used protection devices and medications for dogs, 62% showered within 2 hours of being outdoors, 43% put their clothes on high heat in the dryer, and 36% wore permethrin-treated clothing. This empirical research study demonstrated increased knowledge, perceived risk, and awareness that Lyme disease is a severe illness, leading to expanded use of the prevention techniques that supported making behavior changes. The research of Beck et al. (2022) was instrumental to this current study because it noted the success of additional prevention techniques. It used prevention techniques like placing clothes in the dryer and wearing treated clothing, which the researcher added to the BAT program. 
[bookmark: _Toc150416370][bookmark: _Hlk129779484][bookmark: _Hlk157852040]Aenishaenslin et al. (2015) conducted a cross-sectional study with 814 participants from Canada and Switzerland to compare the adoption of prevention behaviors, including knowledge, risk perception, and exposure to ticks. Results showed that 49% wore protective clothing, and 77% conducted tick checks. The participants were from different areas, genders, and age groups. Still, the researchers found a significant increase in the perception of risk overall and participants’ willingness to conduct tick checks, wear protective gear, and apply repellent. 
Studies with Children
[bookmark: _Hlk132023067]Beaujean et al. (2016) researched how an online video game offered better education prevention skills for children at high risk for Lyme disease compared to a standard brochure in schools in the Netherlands. The participants included 887 children, with mixed genders and ethnicities, aged 9 to 10, from 25 schools in 2012. The video game remarkably improved implementation of preventive measures and the frequency of children checking for ticks (Beaujean et al., 2016). This study is significant because the current researcher used a similar age group in the BAT prevention program: 9- and 10-year-olds. The study also benefited from utilizing modern technology as a video game, making it more exciting and fun for children to understand. This use of video games influenced the current researcher to add games as a strategy for teaching the BAT program. 
The Spray Safe, Play Safe (2024) group offers films to educate people on Lyme disease prevention, funded through the Environmental Protection Agency. The Environmental Protection Agency’s science-based Lyme disease prevention suggestions include wearing clothing treated with the insecticide permethrin, using skin repellents, and showering after coming in from the yard (Spray Safe, Play Safe, 2023, 2024). Hornbostel et al. (2021) conducted a study with 290 adults and 57 children in Connecticut to watch story-based educational films called Spray Safe, Play Safe. The pre and post Likert-scale questionnaire evaluated their reactions to making behavioral changes using prevention measures when in tick-infested areas. Results showed that participants reported more confidence about using prevention techniques, finding risky areas in yards, using personal protection measures, and using insecticides labeled for killing ticks. This study reveals commonalities with the researcher’s approach: incorporating films geared toward children’s understanding and using pre- and post-questionnaires to measure the educational increase that can lead to behavioral changes. 
[bookmark: _Toc160988060][bookmark: _Toc176354253][bookmark: _Hlk157852102]Key Constructs or Variables
HBM provided the framework for developing research questions with specific ideas to form conclusions based on the variables. The independent variable shows what causes change—how studying in a prevention education program can lead a child to make a behavioral change. The dependent variable shows what will change or its effect; higher scores indicate better comprehension and an ability to create positive prevention changes. 
The researcher measured constructs using a knowledge check pre-questionnaire to compare the constructs’ baseline against the post-questionnaire conducted after the BAT program presentation. The HBM provided the constructs to help study and predict the behaviors of the children by focusing on their beliefs. The HBM supported this study by increasing awareness of the disease for children and their caretakers and helping reduce the number of tick bites that cause Lyme disease. 
[bookmark: _Toc176354254][bookmark: _Hlk157852240]Summary
Chapter 2 described the danger of Lyme disease, its co-infections, chronic Lyme disease, and POTS. This literature review confirmed the dangers, prevalence, and demographics of Lyme disease in Delaware and the importance of initiating prevention. The CDC (2023a) reported that Lyme disease if left untreated, can spread to the heart and nervous system and even cause death. The prevalence of Lyme disease in Delaware confirmed the need for prevention programs for children and their families. This literature further revealed the increased risks for children to get Lyme disease from age 8 through 11. 
Techniques to prevent tick bites need to be taught. The researcher believes the BAT program is needed in Delaware, where no current prevention programs are running. Other studies have revealed how educational efforts successfully teach techniques people can utilize to help reduce Lyme disease.
[bookmark: _Toc160988061]This chapter also presented why the HBM is essential to help understand why children may be interested in understanding prevention techniques and how they can change their behaviors in areas with ticks. Chapter 3 will describe this project’s context, sample, measures, research design, and ethical considerations. 


[bookmark: _Toc176354255][bookmark: _Hlk174776044][bookmark: _Toc160988062]CHAPTER 3:
METHODOLOGY
[bookmark: _Toc160988063][bookmark: _Toc176354256]Introduction

[bookmark: _Hlk145167353][bookmark: _Toc160988065]When the researcher discovered a gap in education for Lyme disease prevention in Delaware, she felt intensely interested in designing and teaching a disease prevention program. She could not find an existing universal prevention program, so she developed the Blast Away Ticks (BAT) program using games to instruct children in Cub Scouts Pack 1 prevention techniques to help prevent tick bites. The program curriculum included instructions on identifying a tick, safely removing a tick, identifying the tick’s size, and using other prevention techniques substantiated in evidence-based studies from the website for the Centers for Disease Control and Prevention (CDC) (2023a). This chapter describes the implementation of the BAT program, the instruments developed to test the knowledge and behavior outcomes, data collection procedures, data analysis procedures, and the protection of human subjects.
[bookmark: _Toc160988064][bookmark: _Toc176354257][bookmark: _Hlk157852615]Research Design
This research consisted of a pilot study using a quasi-experimental design to determine the impact of prevention techniques on a specific group, the Cub Scouts, without using random assignment. This researcher performed statistical analysis to accurately demonstrate the relationship between identifying and remembering the prevention techniques and utilizing them to change behavior in a tick environment. The aim was to test cause and effect between two variables. The independent variable explored the effects of the BAT prevention program, and the dependent variable measured the knowledge and behavior presumed to be influenced by the BAT program. 
Two quantitative research methods were used: one questionnaire to measure knowledge and one to measure behavior outcomes, each with a pre- and post-instrument design. The first assessed mean scores using a multiple-choice pre-questionnaire before the BAT program and a post-questionnaire using the same questions to determine the child’s knowledge of the prevention techniques after completing the BAT program (see Appendix E). This process provided the beginning baseline scores the researcher measured against those after the BAT program. The second measured behavior changes with a Likert-scale post-questionnaire to assess the impact prevention techniques had on behavior 30 days after the program and 90 days later, respectively (see Appendices F and G).
[bookmark: _Toc176354258][bookmark: _Hlk157852671]The BAT Program 
[bookmark: _Toc176354259]Overview of Program Development
The researcher obtained information from the CDC (2023a), which recommends using various prevention techniques to help prevent Lyme disease from infected ticks. The researcher developed a program that includes 12 of the CDC’s prevention techniques, including using insect repellent, looking for ticks and rashes, showering within 2 hours, treating pets with protection, using pesticides in yards, removing ticks safely, wearing Permethrin-treated clothing, placing clothes in the dryer, identifying the size of a tick, wearing light-colored clothing, knowing where ticks live, and recognizing Lyme disease symptoms. The researcher also incorporated a mnemonic device, BLAST, from the Town of Ridgefield (2023) program, representing five of the CDC’s prevention techniques for bathing, looking for ticks, applying repellent, spraying yards, and treating pets. Additionally, the mnemonic device serves as a quick reminder to help retain the techniques. The Town of Ridgefield (2023) offers educational Lyme disease prevention information in brochures and PowerPoint presentations to use in a prevention program. The Town of Ridgefield website indicates that all information is available and accessible for public use (https://www.ridgefieldct.gov/blast-lyme-tick-borne-disease-prevention-program/pages/blast-materials).
[bookmark: _Toc176354260]Instrument Development 
With the focus on a prevention program, the researcher engaged in a thorough and collaborative process, seeking advice and insights from professionals in the field. This inclusive approach began with an interview with Ms. Lisa Stoner, a policy advisor for career and technical education in the Delaware Department of Education. Together, they discussed the measurement of the study and how to investigate how the outcomes could improve in the Blast Away Ticks prevention program. Ms. Stoner and the researcher addressed the challenges of measurement, and she suggested a pre-questionnaire before the Blast Away Ticks program started, which could be compared to the post-questionnaire after the program was completed. She suggested using the Health Belief Model to define what factors can influence behavioral changes. Ms. Stoner suggested using a Likert-scale questionnaire, which the children would take 30 days after the class and compare to the same questionnaire 90 days later.
[bookmark: _Toc160988066][bookmark: _Hlk157852759][bookmark: _Hlk157867216][bookmark: _Hlk174774755][bookmark: _Hlk174710105]The researcher designed the knowledge check questions using the techniques obtained from the CDC (2023a) for Quantitative Test I. She derived 13 multiple-choice questions adapted from the prevention techniques and focused on making them clear and age appropriate. According to Vanderbilt University Center for Teaching (Brame, 2013), multiple-choice questions are practical; they are written to help with basic recall, reliability to measure consistency, and validity to measure the learning outcomes.  
For Quantitative Test II, the researcher chose the Health Belief Model since it has a reputation for being a well-tested framework that can explain and predict behaviors. She found a study from Garvin et al. (2010) that designed and validated a new Lyme disease risk assessment instrument and measured attitudes, beliefs, behaviors, knowledge, and skills. Dr. Garvin allowed her to use some of their survey instrument assessment tools. The researcher used six of Garvin’s behavioral Likert-scale questions with established validity and reliability evidence. Garvin et al. (2010) stated, “Validity and reliability indices were established with a test-retest reliability coefficient of .66. Cronbach’s alpha coefficients of .737 for behavioral items, .573 for cognitive items, and .331 for environmental items were established” (p. 1). The researcher adapted some of Garvin’s questions based on the Health Belief Model to measure theoretical constructs such as attitudes and behavioral changes. The following Likert-scale questions from Garvin et al. were adapted for this study:
1. I tuck my pants into my socks when I work in the yard.
2. I use tick repellent when I work in my yard.
3. I wear light-colored clothing when I hike, fish, or participate in outdoor activities in the woods. 
4. I check my body for ticks when I work in my yard.
5. I do not know how to recognize the early signs of Lyme disease.
6. Being alert to a “bull’s eye” rash will allow early diagnosis and treatment of Lyme disease. (Garvin et al., 2010, pp. 22-25)
[bookmark: _Toc176354261]Curriculum and Instrument Review 
Ms. Stoner referred the researcher to Ms. Whitney Snow, a fourth-grade teacher from the Smyrna School District. The researcher shared the program’s itinerary, which included bingo, Tick-Tac-Toe, the arts and crafts project, the knowledge check, and the Likert-scale questionnaire. Ms. Snow shared valuable information and suggestions for making the questionnaires and the curriculum more age-appropriate for children ages 8 through 11. She emphasized the importance of shortening the length of the questions, eliminating a few questions, and using a child-friendly font. She advised the researcher to use games to enhance attentiveness and motivation, repeat the prevention with different games for memory workouts, and change to a standing position for the art project for group comprehension—all of which were incorporated into the program. This demonstrates the researcher’s unwavering commitment to enhancing the program based on expert advice, ensuring its quality and effectiveness (see Appendix H). 
Ms. Snow suggested using a small pilot study to define the knowledge check with a child, which was not part of the existing study. The researcher conducted this study with a 9-year-old child in the fourth grade. She gave the knowledge check pre-questionnaire to the child, who answered five out of 13 questions correctly. The researcher played BLAST Bingo with him for approximately 10 minutes before she gave him the post-questionnaire. He then answered all 13 questions correctly on the post-questionnaire. The researcher believed the bingo game, followed by the knowledge check, was age-appropriate since the results revealed a perfect score. She observed that the child was focused and engaged during the game and pre- and post-questionnaire. Although this child received an ideal score after just using the bingo game, the researcher decided to utilize a video, posters, and hands-on activities to strengthen memory recall for all children. She asked the child if he thought the game was fun, and he answered “Yes” (see Appendix I).  
In addition, Dr. Donna Satterlee, a teacher with a doctorate in educational leadership and change, and a bachelor’s in elementary education, reviewed the program itinerary, including the pre- and-post-questionnaires (D. Satterlee, personal communication, August 14, 2024). Throughout the dissertation process, changes were made to improve the activities and questionnaires and make them age appropriate. Dr. Satterlee was instrumental in helping the researcher develop the curriculum and lesson plans to guide the program’s organization and offer guidance on program parameters to repeat the program with other teachers and facilitators. 
[bookmark: _Toc176354262]Pedagogical Considerations
The researcher further incorporated curriculum development from extensive research in her literature review. This comprehensive recognition of the strength of the prevention techniques and valuable facts obtained from the CDC’s suggested prevention techniques was a cornerstone of the program’s development. The researcher developed a 1-hour BAT program using the CDC’s 12 recommended prevention techniques, which represented the framework in the early planning of the curriculum. Questions for the knowledge check were based on many of the CDC’s prevention techniques. The BAT program also incorporated a mnemonic device called BLAST, developed from the Town of Ridgefield website. The BAT program used the BLAST device, which stands for Bathe, Look, Apply, Spray, and Treat, to help participants remember the five prevention techniques. The College of Education and Human Sciences Student Engagement Project (2024) stated that research has shown the effectiveness of using a mnemonic device to improve recall using a visual clue to connect to the new information. Each letter represents the first letter of a technique and acts as a prompt to remember it. The Town of Ridgefield (n.d.) stated that BLAST was developed after reviewing the results of a case-controlled trial. Connally et al. (2009) reviewed results from 364 participants and found that checking for ticks within 36 hours and bathing within 2 hours were protective against Lyme disease. 
The pedagogy used by the researcher was Bloom’s taxonomy, which identifies the six levels of cognitive development: knowledge, comprehension, application, analysis, synthesis, and evaluation (Armstrong, 2010). Knowledge was necessary to help the children remember the prevention techniques first so they could better identify them. Comprehension was necessary to explain the meaning by using games. Also, the researcher used BLAST, a mnemonic device, to help children recall some of the prevention techniques. The application was critical for applying the information. She used a piece of Styrofoam and a nail to demonstrate how to remove a tick. She then asked volunteers to come up and remove a nail to reinforce the importance of getting under the tick and pulling it up with an upward and steady motion. The CDC (2024k) emphasized the importance of tick removal by using clean tweezers, getting close to the skin, making sure not to twist the tweezers, and cleaning the area with soap and water. Spray Safe, Play Safe (2024) described the importance of finding out if ticks live in your yard. The researcher developed a drag-the-flag game to explore possible areas where ticks could live. This was conducted while the children were camping where ticks live. Applying this exercise showed an easy way to identify if ticks were inhabiting the campout area, but it could be completed at their homes to see if they were living in endemic areas. 
Analysis was essential to pull together all the prevention techniques. The video and poster helped the children recall everything taught during the BAT class. Synthesis was used to help form new ideas by connecting everything they had grasped the meaning of to interpret the information. The researcher used bingo as a comprehension tool to reinforce all the techniques taught during the class. Kimberly, from Kimberly’s Classroom, holds a degree in Early Childhood and spent many years teaching and using bingo to reinforce what children have comprehended (Kimberly’s Classroom, 2024). Evaluation was discovered throughout the class as children could develop opinions about reciting and recalling the prevention techniques. The Tick-Tac-Toe games showed how the children got excited during the game as they shouted out the prevention techniques. Each child was given a plate with a prevention technique that all children repeated when it landed on the tic-tac-toe board. Lauren Du Plessis explains how the classic game of tic-tack-toe can introduce strategic thinking and social interaction using a game (Du Plessis, 2023).
[bookmark: _Toc176354263]Facilitation of the Research Study
This section provides an overview of the researcher’s activity to facilitate the research study. The following section provides the full curriculum and lesson plans, and further details are provided in table format in Appendices K, L, M, and N. Table 3 outlines the BAT program’s goals, learning objectives, strategies, and materials.
The researcher attended the first Cub Scouts Pack 1 meeting at St. Peter’s Church in Lewes, Delaware. The Cub Scout leader from Pack 1 introduced the researcher, and then she gave a brief and simplistic introduction describing the prevention program to the children. The researcher displayed a poster she made to show the anatomy of a tick. The goal was to introduce the characteristics of a tick, such as size, number of legs, location of the eyes and mouth, and winglessness. The researcher used art with various materials to help engage the children in age-appropriate hands-on learning. She then started the Cub Scouts on a project, making a tick out of Oreos, sugar eyeballs, pretzels, and licorice while addressing the caretakers. 

Table 3
Blast Away Ticks Program Outline
	Category
	Description

	Goals
	· Identify the 12 CDC prevention techniques and the BLAST mnemonic device.
· Increase children’s ability to identify Lyme disease symptoms, including a bullseye rash, fatigue, flu-like symptoms, headaches, and body aches.
· Increase children’s ability to recognize how to remove a tick properly.
· Demonstrate children’s knowledge of prevention techniques and discover if this knowledge can lead to behavioral changes.

	Learning 
objectives
	· Remember the 12 CDC techniques and the BLAST mnemonic device in the Tick-Tac-Toe game, bingo, and video introduction.
· Remember basic tick information, such as tick size, habitat, and Lyme disease symptoms. 
· Recognize how to identify and remove a tick.
· Demonstrate the ability to retain knowledge of prevention techniques from activities and incorporate them into daily life.

	Strategies
	· Video introduction
· BLAST Bingo game
· Tick-Tac-Toe floor game
· Make a Tick Oreo project
· Drag the Flag – looking for ticks outdoors
· Remove the tick with tweezers project

	Materials
needed
	· BLAST Bingo: cards, prevention cards, bingo set with display case, plastic ticks
· Tick-Tac-Toe with prepared floor game, tick plates, prevention plates
· Oreo cookies, pretzels, candy eyes, icing, gummy spiders
· White flags, Styrofoam, nails, tweezers
· Giveaways: gummy spiders, permethrin socks, stress balls, magnetic magic cubes

	Timeline
	· Meeting 1: A 20-minute introduction, 20-minute explanation of the combined informed consent and assent form, and 20-minute explanation of the dangers of Lyme disease to the caretakers, during which time the children made a tick from an Oreo cookie and black licorice.
· Meeting 2: A month later; 90 minutes. The caretakers and children signed the informed consent and assent form. The children took the pre-questionnaire, listened to and participated in the BAT program, and took the post-questionnaire.
· Meeting 3: A month after Meeting 2, Rehoboth Fire Station, Pinewood Derby. The behavior pre-questionnaire was distributed to the children individually as they entered the event.
· Meeting 4: Two months after Meeting 3, Trap Pond State Park, Laurel, Delaware. The children played Tick-Tac-Toe and Drag the Flag. The researcher administered the final post-questionnaire to the children. 


	The researcher prepared a script and a poster describing Lyme disease risks, the study’s importance, and how she would carry it out. The children who attended the first BAT program could volunteer for the program and study or choose to opt-out since participation was optional. The researcher handed out a copy of the informed consent and assent form for the caretakers’ approval (see Appendix D). She reviewed the form, allowing the caretakers to ask questions. The researcher gave the caretakers a copy to take home to decide if they would opt their children into the study by signing the informed consent section at the second meeting in January. The children enjoyed making and eating their Oreo ticks. 
The researcher reviewed with the caretakers how the study aimed to demonstrate that the children could identify, recall, and recite the 12 prevention techniques that could lead to behavior changes. Additionally, the goal was for participants to identify Lyme disease symptoms and be able to remove a tick safely. She informed the caretakers that the techniques would be taught using games and group activities. The researcher’s strategies included the BLAST Bingo game, Tick-Tac-Toe, Make a Tick Oreo project, Drag the Flag, and Remove the Tick. She informed the caretakers of vital statistics and studies to create awareness of the risks of Lyme disease. 
[bookmark: _Hlk149666731]The researcher returned for a second visit to conduct the BAT program. All 8- to 11-year-olds sat at designated tables. The researcher placed a bingo card, plastic baby ticks to identify numbers on the card, a sample bag with a pen, socks treated with permethrin, a card showing tick sizes, and a pack of candy gummy ticks for a snack. Caretakers stood behind their children, and the researcher gave them a copy of the informed consent and assent form and the knowledge check pre- and-post-questionnaires, stapled together. The caretakers filled out and signed the form and had their children place an “x” in the box on the assent form. The participants’ and caretakers’ names only appeared on the consent and assent form, not on any of the questionnaires. The researcher used a single number for identification on all questionnaires to replace the children’s names. She had a typed list revealing their names and codes when comparing the pre- and post-questionnaire answers. Respecting the children’s privacy and autonomy was very important. 
	Next, she told the children to turn to the second page, revealing the knowledge check multiple-choice pre-questionnaire. She instructed the children to answer the questions accurately, circling “unknown” if they did not know the answer (see Appendix E). The purpose was to establish their baseline knowledge of prevention techniques. 
[bookmark: _Hlk146803251]The researcher started the BAT program with a self-made video introducing prevention techniques. The researcher created a video, filming a 9-year-old to introduce the mnemonic devices B, L, A, S, and T: Bathe, look, apply, spray, and treat. The rest of the program involved repetition of the content using the BLAST Bingo game to build retention, using bingo cards with stickers that revealed pictures of the prevention techniques to help enhance recall. Each time the researcher announced a number, it was associated with a prevention picture to reinforce the answers to the questions on the knowledge check questionnaire. The goal was to use reinforcement strategies like repetition games for easier recall. 
The researcher asked the children to turn to page 3 of the packet. The post-questionnaire questions were identical to those in the pre-questionnaire. The goal was to assess if the children were able to correctly answer more questions after the program’s completion (see Appendix E). She ended the program and made sure all Cub Scouts who attended received their goodie bags. 
	The following month, the researcher attended the Cub Scout Pinewood Derby at the Rehoboth Fire Station. She set up a table and brought the behavior questionnaires and the names of the 20 children who had participated in the previous study. Seventeen Cub Scouts attended the Pinewood Derby, and one by one, they stopped by and answered the 10 questions on the Likert-scale pre-questionnaire (see Appendix F). The researcher realized this part of the study was the easiest, allowing scouts to meet with her individually and just getting the chance to talk with them. She distributed the stress balls to thank the Cub Scouts for completing the form. She gave caretakers a copy of the trifold Lyme disease prevention brochure. 
[bookmark: _Hlk168139157]	Two months later, the researcher met the scouts at Trap Pond in Laurel, Delaware, for a weekend camping trip. The children assembled the flags and were directed to drag white flags on the top of blades of grass and leaves on the floor of the woods where ticks lived to see if any ticks were visible. The flag poles were long, so children were safe from the tick areas. The children were standing on a safely mulched path during the exercise. This process allowed the scouts to identify the dangerous areas where ticks live and how the black ticks could be easier to see against a white background. Delaware.gov (2024a) collects ticks at state parks in Delaware by dragging a white flag across vegetation so professionals can easily collect them. 
[bookmark: _Hlk149670757]The children played a game of Tick-Tac-Toe. The researcher divided the children into two groups and gave one team a plate with pictures of a tick and the other a list of prevention techniques. She brought a handmade preassembled Tick-Tac-Toe floor game. The game’s goal was to help children recall prevention techniques while playing a game. The kids took turns throwing their plates onto the squares. The winners were the first group to get three in a row. The tricky part was that whenever a prevention technique landed on the tick, it would be identified as dead and tossed into the inactive pile.
The researcher observed how many children wore the permethrin socks she gave out at the second scout meeting. Only 10 of the 17 Cub Scouts who completed the behavior pre-questionnaire attended the campout. She was disappointed in the attendance and that only three children wore permethrin-treated socks. She then gave the behavior post-questionnaire to all children present who took the pre-questionnaire (see Appendix G). The objective was to show the percentage of children using some prevention techniques in the last 90 days since the completion of the BAT program and to compare the results from the pre-questionnaire to the post-questionnaire. 
[bookmark: _Toc176354264][bookmark: _Hlk174457045][bookmark: _Hlk174516009][bookmark: _Toc160988067]Curriculum Development and Lesson Plans
[bookmark: _Toc176354265]First Meeting: Children’s Anatomy Lesson with Oreo Cookie Tick Project and Introduction of Study Itinerary for Caretakers
Number of children participating in the project: 45
Ages: 5 through 11
Number of adults: 53
Objectives: 
1. 	Identify the tick’s anatomy and general characteristics.
2. 	Explain Lyme disease prevention to the caretakers to help them recognize the importance of prevention techniques to keep them and their children safe.
3. 	Review the informed consent and assent form with caretakers to assess their comprehension.
Materials used: Oreo cookies, sugar eyeballs, icing, pretzels, black licorice, poppy seeds, one poster with the anatomy of a tick for the children, one poster describing important statistics to educate the caretakers, copies of the informed consent and assent form.
Timeframe: Set up, 20 minutes; talking with the children, 10 minutes; talking with the caretakers, 20 minutes; examining the tick creations, 10 minutes. 
Program steps for children
1. Explain that Lyme disease comes from the bite of an infected blacklegged tick. 
2. Explain that, using games, you will teach prevention skills to minimize the chances of getting the disease.
3. Inform the children to pick up just one tiny poppy seed. Describe the size of a nymph-sized tick that can give you Lyme disease. Explain how ticks hide on their bodies in the crevices of their necks, armpits, ears, and behind their knees. Emphasize the importance of having their caretakers look for ticks. 
4. Create a poster to display the parts of a tick. Describe where the mouthparts, head, two eyes, and eight legs are located, with no wings or antennae. Explain that ticks are tear-shaped before feeding on you and become round and plump. Describe that the ticks are reddish, dark brown, or black. 
5. Hand out the ingredients to make a tick. Describe the anatomy of a tick, with its eight legs and two eyes. Have the children create a tick with the ingredients.
6. After the children are finished, check if they followed the directions and allow them to enjoy the cookie ticks as a snack. 
Steps for the caretakers
1. Introduce yourself and describe the study’s itinerary and the BAT program. Explain that the study will occur over 4 days during regular scout meetings and activities. Two before-and-after questionnaires will be used to observe whether the participants can identify the prevention techniques and are willing to change their behaviors. 
2. Explain the importance of the informed consent and assent form. Inform the caretakers that their child’s name will only appear on the consent form, and all questionnaires will use a code. 
3. Share a poster and review the following studies:
a) Insurance records diagnose nearly 476,000 cases of Lyme disease yearly (Kugeler et al., 2021).
b) Among U.S. states, Delaware has the fourth highest per capita rate of Lyme disease (CDC, 2023c). 
c) Children aged 5 through 14 represent 25% of all diagnosed Lyme disease cases, the highest category (Children’s Lyme Disease Network, 2023b).   
d) After collecting 3,242 ticks from 48 different sites, the Vermont Department of Health (2020) identified 98% as blacklegged and half of the tested ticks as having one pathogen, with Lyme disease as the most common.
e) Delaware.gov (2024b) stated that Delaware’s most common tick-associated infections include Lyme disease, Babesia, anaplasmosis, ehrlichiosis, spotted fever rickettsioses, and alpha-gal syndrome. 
f) The International Lyme and Associated Disease Society (2024) stated that blacklegged ticks transmit other infections as well, which include Anaplasma, Babesia, Ehrlichia, Bartonella, Powassan virus, and tick-borne encephalitis virus. Research has estimated that 4% to 45% of Lyme disease patients develop co-infections, and in one survey of those with chronic Lyme disease, 50% of the respondents stated they had at least one co-infection, and 30% had three or more (Sperling et al., 2012). 
g) Lyme disease can go unnoticed because the tick bite is usually painless. Only 30% of patients remember noticing a bullseye rash, which can mean a diagnosis can occur months or years later or, in some cases, never (Lymedisease.org, 2023a).
Assessment 
Children’s assessment: The researcher used hands-on learning to help the children actively participate in the activity, where they could identify the techniques from their own experience and gain a deeper recognition of the anatomy of a tick, especially its size. As the researcher observed the children’s projects, she noticed they had followed the directions; all their ticks had eight legs. At the end of the project, the researcher asked, “How many legs does a tick have?” Many of the children replied, “Eight.” 
Reflection: The hands-on “Make a Tick” project involved assembling ticks while working in groups with other scouts. She noticed the children were interacting with each other and having fun. The researcher used sugary treats and will, going forward, select a healthier option to accomplish the same task. 
Caretaker’s assessment: After the information was presented, the caretakers asked questions about Lyme disease prevention, demonstrating that they understood the risks of Lyme disease and were interested in the program. The researcher reviewed and discussed the informed consent and assent form and noticed they were fully engaged. She recalled that many were carrying the form as they vacated, which would be signed at the next meeting.
Reflection: The researcher noticed the caretakers were paying attention during her meeting with eye contact and facial expressions. 
[bookmark: _Toc176354266]Second Meeting: Teaching the Blast Away Ticks Program with Bingo and Removing a Tick with Tweezers
[bookmark: _Hlk174636385]Number of children participating in the project: 52
Ages: 5 through 11 (all ages who attended the meeting were allowed to participate in the activities; the study focused on the 25 children aged 8 to 11) 
Objectives: 
1. 	Recognize the dangers of developing Lyme disease to demonstrate their comprehension of the risks of being bitten by a tick and developing Lyme disease.
2. 	Recall the 12 CDC Lyme disease prevention techniques to raise awareness of how to stay safe when in endemic areas. 
3. 	Recall the mnemonic device BLAST to help them remember five CDC prevention techniques.
[bookmark: _Hlk174619643]Materials used: Prerecorded video, posters showing prevention techniques, poster demonstrating the BLAST techniques, bingo cards, prevention cards, small plastic ticks, Styrofoam, nails, tweezers, copies of the informed consent and assent form, copies of the knowledge check pre- and post-questionnaire, Permethrin-treated socks, gummy spiders, researcher’s brochure on prevention techniques, and identification card showing tick sizes.
Timeframe: 60 minutes 
Steps for teaching the BAT program
1. Instruct all caretakers to stand behind the children and have them sign the informed consent and assent form, permitting their child to participate in the study. 
2. Instruct the children to take the knowledge pre-questionnaire. Explain that there are 13 multiple-choice questions which should be answered to the best of your ability. Describe the importance of answering honestly and selecting the option of “I do not know” if they are unsure of an answer.
3. Teach the BAT program. Start with the bingo game. Explain that when they hear a number on their card, they should use a tick to cover the number on their card. Next, inform them to pick up the prevention techniques that say to look for ticks and rashes on your body. Have all the children repeat that prevention together out loud. 
4. Play the prerecorded video to reinforce the prevention techniques and help recall the techniques.
5. Teach the mnemonic device BLAST from the Town of Ridgefield (2023) using the poster focusing on five techniques for preventing tick bites, one for each letter of the mnemonic: bathing within 2 hours, looking for ticks, applying insecticides, spraying your yard, and treating your pets.  Have the children repeat the techniques associated with each letter. 
6. Review the 12 CDC prevention techniques on a poster and have the children repeat them out loud. 
7. Ask for volunteers to come up and show the class how to remove a tick safely. Demonstrate how to place the tweezers under the nail, which was supposed to mimic a tick’s head, and gently and slowly pull up straight without twisting, removing the nail. Remind the children to let their caretakers remove the ticks. 
8. Explain the dangers of ticks and how they can make children very sick by teaching them the severity of Lyme disease. Use an example and compare a mosquito and tick bite, explaining that ticks are smaller, you cannot feel the bite, they hide in inconspicuous places, and they continue to draw blood for days.
9. Inform the children to take the post-questionnaire, which contains questions identical to those answered before the BAT program. After they are finished, collect the questionnaires and give the children a goodie bag filled with Permethrin-treated socks, a gummy spider, a brochure on prevention techniques, and an identification card showing tick sizes. 
Assessment 
[bookmark: _Hlk174874506]The researcher used bingo, a video, two posters, and the How to Remove a Tick activity to recall the 12 CDC prevention techniques and the BLAST mnemonic device. As the researcher observed the children during the activities, she noticed many were willing to shout out answers in unison when she asked questions. She noticed they were quiet when she reviewed each project, and they genuinely seemed interested and understood the techniques.
Reflection: The researcher will upload a higher-quality video to YouTube and make it available to show during the BAT program, which can be reviewed at home. She will also bring a microphone to larger classes.  
[bookmark: _Toc176354267]Third Meeting - Answering the Likert-Scale Pre-Questionnaire
Number of children participating in the project: 17
Ages: 8–11
Objective: 
1. 	Answer the 10 questions for the Likert-scale pre-questionnaire at their annual Pinewood Derby event.
Materials used: Copies of the Likert-scale pre-questionnaire and pens
Timeframe: 3 hours meeting with the children individually. The children came in according to the different age groups, so it was a relaxed atmosphere where the researcher could dedicate time to each child.
Steps for Children
1. Pass out the Likert-scale pre-questionnaire (see Appendix F). Explain to the children that this questionnaire has 10 questions asking if they would be willing to use some prevention techniques. Inform them to be honest; you want to know which ones they would use. Ask if they have any questions and inform the caretakers that they are welcome to assist if their children need help. 
2. Collect all of the questionnaires. 
Assessment 
The researcher spent at least 10 minutes with each child. She observed that some children needed some help answering some questions. The weather was still cool, so she thought they might not have remembered if they used specific prevention techniques. She noticed that each child seemed interested in helping the researcher by answering the questionnaire. 
Reflection: The researcher believes a new study conducted during the summer months, when children are outdoors more, could have different results. 
[bookmark: _Toc176354268]Fourth Meeting: Answering the Likert-Scale Post-Questionnaire, Tick-Tac-Toe, and Drag the Flag
Number of children participating in the study: 10
Number of children participating in Tick-Tac-Toe and Drag the Flag: 26
Ages: 8–11 participated in the study and 5–11 participated in the activities
Objectives: 
1. 	Answer the 10 questions for the Likert-scale post-questionnaire at their annual campout event.
2. 	Identify the habitat where ticks live with Drag the Flag.
3. 	Repeat the prevention techniques during the Tick-Tac-Toe activity to help retain them. 
Materials used: Copies of the Likert-scale post-questionnaire, pens, white flags, bamboo extension poles, Tick-Tac-Toe board, “tick” and “prevention” plates for game, and tape
Timeframe: 1 hour
Steps
1. Create safe flags by having the children tape the bamboo sticks to the flags to extend their length for safety. Instruct them to stay on the path and drag their flags through the leaf litter on the edge of the campground. Have the children bring up their flags and examine them for ticks, instructing them not to touch their flags or the ticks.
2. Set up the Tick-Tac-Toe game. Divide the children into two teams: the Ticks against the Prevention Techniques. Explain the rules, stating that the Ticks team would go first, followed by the Prevention team. If the prevention plate lands on a tick, they can remove it because it is dead. Whenever a prevention plate lands on the Tick-Tac-Toe board, the children follow the researcher’s voice and repeat that prevention. 
3. Hand out the Likert-scale post-questionnaire and pens and have the children answer the questions. Explain that they must select an answer that best describes their use of prevention techniques. Ask if there are any questions. Let the caretakers know they can help if their children need assistance. 
Assessment 
[bookmark: _Hlk174877841]The researcher spent time with the groups for all three projects. 
Post-questionnaire: She observed that some children needed help answering some questions. The weather was still cool, so she thought they might not have remembered if they had used specific prevention techniques and needed help from their caretakers.
Reflection: The researcher believes a new study conducted during the summer months, when children are outdoors more, could have different results. 
Drag the Flag: The children walked around in different groups, either with friends, the scout leader, or the researcher. She noticed the children were dragging their flags aimlessly and realized she should have given better directions. 
Tick-Tac-Toe: She noticed the children were very excited while playing the game. She observed them working as a team and encouraging one another. She saw they were very focused and exhibited competition and excitement while recalling the techniques. 
[bookmark: _Hlk157852800]Sample Characteristics and Sampling Procedure
The researcher conducted purposeful sampling that involved selecting a group of children with some knowledge of Lyme disease. Further, she believed this group could provide relevant information and insight by answering the questionnaires and contributing to the study’s objectives. She intentionally selected Cub Scouts Pack 1 in Lewes, Delaware, as a family pack with 82 boys and girls aged 5 through 11 of all genders and ethnicities. The research study included only children aged 8 through 11 and those who can read and write in English. The researcher excluded children from Pack 1 who were 5 to 7 years old and children unable to read and write in English from the study. However, these children participated in the BAT prevention program. The researcher set up the experience to benefit all ages since it used activities to identify prevention techniques and encourage all scouts to be careful in areas where ticks live.
The scout leader of Pack 1 stated there were 45 children in the target age group for the study. The researcher enrolled all children in Cub Scouts Pack 1 who were present at the first pack meeting, met the age requirements for the study, and put their names on the assent form with their parent’s signatures. All children in the study were able to read and write in English.
[bookmark: _Toc160988068]Limitations, Delimitations, and Assumptions
The researcher chose Cub Scouts because she considered them a high-risk group with an increased chance of getting tick bites since they are frequent campers in areas where ticks are prevalent. This purposive study was limited to one group of children from Cub Scouts Pack 1 in Lewes, Delaware. The researcher collected 25 packets for the knowledge check pre- and post-questionnaire at the first meeting and discovered that five packets were incomplete and unusable. Attendance dropped in the next two meetings, and the sample size was further reduced, with 17 for the behavior pre-questionnaire and 10 for the behavior post-questionnaire. The study remained small due to the availability of children who attended the meetings. 
The study included two girls compared to 18 boys, which resulted in a lack of diversity in gendered responses. A larger sample size would have helped to ensure better validity. Using the BAT program, this pilot study could be the foundation for further research on preventing Lyme disease.
[bookmark: _Toc160988069][bookmark: _Hlk157867287]Informed Consent
The researcher combined the informed consent and assent form for the knowledge check and behavioral questionnaire for Cub Scouts Pack 1 into one document. At the second meeting, the caretakers signed the informed consent form, and the children placed an “x” in the box and printed their names on the assent form, permitting them to participate. The caretakers and children completed this process before the children partook in the BAT program and before taking the knowledge check and behavior pre- and post-questionnaires (see Appendix D). The caretakers were present at all the scout meetings. 
[bookmark: _Toc160988070][bookmark: _Hlk157867329]Addressing Ethical and Human Subjects Considerations
[bookmark: _Hlk174010478][bookmark: _Hlk145867713]The researcher worked closely with children when conducting the games, which could have raised ethical issues. However, the scouts’ caretakers were always present. She met the requirements and received approval from the Human Subjects Research Committee (HSRC) to proceed with the study (see Appendices A and J). In line with the Boy Scouts of America’s regulations, the researcher, like all volunteers, completed the Protection Online Course and Test, which covers physical, sexual, and emotional abuse and bullying. The researcher successfully completed the course and received the certification of completion (see Appendix C).
The Sussex District Executive from the Delmarva Council (Appendix B), Boy Scouts of America, and Scout Leader Ramond approved the prevention classes and the BAT study. The children who attended the second BAT program could volunteer for the program and study or opt out. The researcher distributed the consent and assent form at the first meeting, emphasizing that participation was voluntary (see Appendix D). She encouraged questions and ensured the children’s privacy and autonomy were respected throughout the study. The knowledge check and behavior questionnaire only used a number to identify the scouts, a necessary step to compare each scout’s pre- and post-instruments. 
This study offered techniques that could protect children vulnerable to disease when in risky areas of infestation. The BAT education program taught possible health concerns relating to tick bites. The researcher discussed severe symptoms of the disease that could produce harmful outcomes. She focused on sensitively providing simple, straightforward, age-appropriate, and truthful information. 
[bookmark: _Hlk145870711]According to Elsevier (2023), protecting the study’s data and research confidentiality is imperative. The researcher stored hard copies of paper documents in a secure location away from the public and used codes to replace names to protect the individuals in the study. Additionally, to safeguard electronic data, the researcher limited who had access rights to study information, used strong passcodes to safeguard access, updated antivirus software, and used a strong firewall when using the cloud. The National Health and Medical Research Council (2023) stated the importance of research integrity. They indicated that it contributes to increased knowledge for the well-being of participants. The council suggested minimizing risks and disclosing potential harm, discomfort, or minor burden risks. 
Following human subjects protocol, the study results were entered into SPSS by scanning the instrument results into her password-protected computer. She kept all the hard copies in a locked file cabinet and will dispose of all paper copies after 3 years. The researcher is the only person who has access to the study information. The informed consent forms had the children’s names; however, she selected a code instead of their names on all instruments. 
[bookmark: _Toc160988075][bookmark: _Hlk157867471]Data Analysis
[bookmark: _Toc150416376][bookmark: _Toc160988076]Quantitative Test I
[bookmark: _Hlk142405068][bookmark: _Hlk160646560]The researcher entered all students’ pre- and post-questionnaire results into IBM SPSS to interpret and report the results. She gained a complete picture of the data and a breakdown of pre- and post-questionnaire responses by question. The researcher used a paired sample t-test, which confirmed a significant increase (t (19) = -7.503, p < 001) by using a knowledge check to reveal the number of correct answers using pre- and post-multiple-choice questionnaires after completing the BAT program (see Appendix E). 
[bookmark: _Toc150416377][bookmark: _Toc160988077]Quantitative Test II
[bookmark: _Hlk145168042]The second quantitative method measured behavior changes with pre- and post-questionnaire Likert-scale questionnaires. The researcher gave the post-questionnaire to see if the Cub Scouts would be interested in using prevention techniques 30 days after the program. The researcher gave the post-questionnaire to identify how many Cub Scouts used the techniques 90 days after teaching the BAT program. The rationale for administering the two questionnaires 30 and 90 days after the BAT program was to give the children time to use the techniques since the BAT program was presented during the winter months when many children would not participate in outdoor activities. She entered the results for all students into IBM SPSS to interpret and report the results. The researcher used a paired sample t-test to compare how many children stated they would use the techniques and how many did. 
[bookmark: _Toc160988078]Summary
Chapter 3 outlined the specifics of the research design, including the sample size, population, and location demographics, and highlighted the methodology used. The researcher presented detailed information about the study, including the data collection instruments and the data analysis process. She listed the logistics of the study, including the breakdown of the BAT program and the distribution of the questionnaires. Chapter 4 describes the results by presenting the data supporting this study’s findings. 


[bookmark: _Toc160988079][bookmark: _Toc176354269][bookmark: _Hlk157867537][bookmark: _Toc160988080]CHAPTER 4:
RESULTS
[bookmark: _Toc160988081][bookmark: _Toc176354270]Introduction
This study evaluated the Blast Away Ticks (BAT) program, which used an age-appropriate curriculum with 8- to 11-year-olds. The first quantitative test assessed the number of correct answers to the questions before and after the program. The program’s success was measured by the participants’ answers to 13 questions, where the expectation showed improvement from the pre-questionnaire to the post-questionnaire in participants’ number of correct answers about Lyme disease prevention. This quantitative test revealed how the BAT program impacted children’s recognition and retention of prevention techniques. The bingo game and removing a tick activity were conducive to understanding, and the researcher believed they helped the children retain the techniques. 
In the second quantitative test, the researcher compared children’s willingness to use the techniques 30 days after the program to their actual use 90 days after the program. The pre and post Likert-scale questionnaire had 13 closed-ended questions. The Cub Scouts responded by answering never, sometimes, or often. In the pre-questionnaire period, students indicated a willingness to use some prevention techniques; however, there was no significant difference between the pre- and post-questionnaire results.
[bookmark: _Toc160988082]

[bookmark: _Toc176354271][bookmark: _Hlk157867577]Participants
Cub Scout Pack 1 students in Lewes, Delaware, were purposively selected for the study, and 25 voluntarily agreed to participate. To be included, students had to be between the ages of 8 and 11. Twenty-five scouts were present at the start of the program. Only 20 completed both the knowledge check pre-questionnaire and post-questionnaire. For the second study, only 17 participants completed the behavioral pre-questionnaire, and 10 completed the post-questionnaire.
[bookmark: _Toc160988083][bookmark: _Toc176354272][bookmark: _Hlk157867601]Demographic Information
All students lived in Sussex County, Delaware, and belonged to Cub Scouts Pack 1, a Boy Scouts Clubs of America division. There were 18 boys (90%) and two girls (10%). The researcher did not include gender as a variable for the data and did not ask about nationality or ethnicity in this study. The Cub Scouts’ ages ranged from 8 to 11, as shown in Table 4. 
[bookmark: _Toc160988084][bookmark: _Toc158301662][bookmark: _Toc160787636][bookmark: _Toc160787708][bookmark: _Toc160788802][bookmark: _Toc160789475][bookmark: _Toc160801988]
[bookmark: _Toc160988086][bookmark: _Toc160787637][bookmark: _Toc160787709][bookmark: _Toc160788803][bookmark: _Toc160789476][bookmark: _Toc160801989]Table 4
[bookmark: _Toc160988087]Participants’ Age and Gender
	Age
	Male
	Female
	Total

	
	n
	%
	n
	%
	

	8
	9
	45%
	1
	5%
	50%

	9
	5
	25%
	
	
	25%

	10
	3
	15%
	
	
	15%

	11
	1
	 5%
	1
	5%
	10%

	Total
	18
	90%
	2
	10%
	100%


[bookmark: _Toc160988088]




[bookmark: _Toc176354273][bookmark: _Hlk157867651]Response Rate
The researcher distributed a stapled packet with the pre-questionnaire, post-questionnaire, and consent and assent form to 25 Cub Scouts. After collecting the packet, she recorded the questionnaire statistics in an Excel spreadsheet. She noticed that five questionnaires were incomplete and did not include a name or a signed consent and assent form, or they were scribbled on, or only the pre-questionnaire was completed. The researcher excluded the five packets from the study. The response rate was 80% since 20 of 25 scouts completed the packet as directed by the researcher. 
The researcher distributed a pre-questionnaire to 17 participants who attended the third meeting. She excluded the three participants who were not present. The response rate for the behavior questionnaire was 85% (17 of 20) of the Cub Scouts. The researcher then distributed the behavior post-questionnaire to 10 students. The response rate for the post-questionnaire was 58.8% of the scouts (10 of 17). 
[bookmark: _Toc160988089][bookmark: _Toc176354274]Results
[bookmark: _Toc150416384][bookmark: _Toc160988090][bookmark: _Toc176354275][bookmark: _Hlk157867677]Results of Test I—Knowledge Check
[bookmark: _Hlk174795586]Twenty students completed the pre- and post-questionnaires for the 13 knowledge check questions to determine their retention of Lyme disease prevention information. Students answered 2 to 10 questions correctly, 15% to 77%, on the pre-questionnaire, compared to 5 to 13 correctly, 38% to 100%, on the post-questionnaire. The number of correct answers increased for all but one participant (see Table 5). 
[bookmark: _Toc160988091][bookmark: _Toc160787638][bookmark: _Toc160787710][bookmark: _Toc160788804][bookmark: _Toc160789477][bookmark: _Toc160801990]

Table 5
Scores on the Knowledge Check Pre-Questionnaire and Post-Questionnaire by Participant Showing the Number of Questions Answered Correctly
	Code
	Age
	Pre-questionnaire
	Post-questionnaire

	[bookmark: _Hlk165127787]1
	11
	10
	12

	2
	9
	8
	13

	3
	9
	7
	13

	4
	10
	6
	13

	5
	8
	8
	11

	6
	8
	7
	13

	7
	9
	6
	10

	8
	8
	2
	10

	9
	8
	9
	11

	10
	8
	5
	5

	11
	9
	4
	13

	12
	10
	6
	12

	13
	8
	2
	13

	14
	8
	10
	13

	15
	10
	9
	10

	16
	8
	6
	9

	17
	9
	7
	13

	18
	8
	8
	10

	19
	11
	7
	12

	20
	10
	8
	13


[bookmark: _Toc160988092][bookmark: _Toc158301663][bookmark: _Toc160787639][bookmark: _Toc160787711][bookmark: _Toc160788805][bookmark: _Toc160789478][bookmark: _Toc160801991][bookmark: _Hlk157944398][bookmark: _Hlk157944918]

[bookmark: _Hlk162162243]The children’s answers supported the success of the knowledge check portion of the BAT program and the hypothesis that educating children in a prevention class would increase the number of correct answers, as shown in Table 6.



Table 6
[bookmark: _Toc160988093][bookmark: _Hlk162017981][bookmark: _Hlk158446767]Percentage of Correct Answers on the Pre-Questionnaire and Post-Questionnaire for the 13 Knowledge Check Questions 
	[bookmark: _Hlk162009610]Question
	Pre-questionnaire
	Post-questionnaire
	Increase

	1: If I use insect repellent with DEET, would it help protect me from getting bitten by a tick?
	25% (5)
	100% (20) 
	75%

	2: I put my clothes in the dryer on high. How long will it take to kill the ticks on my clothes?
	30% (6)
	85% (17)
	55%

	3: What is the easiest way to see ticks on my clothing?
	35% (7)
	75% (15)
	40%

	4: What is the proper way to remove a tick?
	85% (17) 
	 95% (19)
	10%

	5: What is the size of a nymph deer tick?
	40% (8) 
	 90% (18)
	50%

	6: What are the symptoms of Lyme disease?
	35% (7)
	 80% (16) 
	45%

	7: Where do ticks live?
	55% (11)
	 85% (17) 
	30%

	8: When should I shower after being in areas where ticks are?
	20% (4)
	 80% (16)
	60%

	9: What type of rash is a common sign I have been bitten and have Lyme disease?
	45% (9)
	 85% (17)
	40%

	10: What is the safest way to walk in the woods?
	75% (15)
	 95% (19) 
	20%

	[bookmark: _Hlk167089226]11: If I have a pet, what should I do?
	90% (17)
	 95% (19) 
	5%

	12: Should we spray our yard if there are ticks?
	75% (15)
	100% (20)
	25%

	13: What does BLAST stand for?
	70% (14)
	 80% (16)
	10%


[bookmark: _Hlk161762502]


[bookmark: _Hlk165961603][bookmark: _Hlk167027989]The researcher calculated a paired-sample t-test to determine if the questionnaire scores increased from pre- to post-questionnaire. A significant increase was found (t (19) = -7.503, p < 001). The post-questionnaire score was significantly higher (M = 88.05, sd = 17.42) than the pre-questionnaire score (M = 51.95, sd = 15.74, as shown in Table 7. 
[bookmark: _Toc160988130][bookmark: _Toc160802005][bookmark: _Hlk166933260][bookmark: _Hlk165143089]


Table 7
Paired Samples t-Test Statistics for Quantitative Test I
	[bookmark: _Hlk165959904]Questionnaire
	Mean
	N
	Standard
deviation
	Standard error
of the mean

	Pre-questionnaire
	51.95
	20
	15.74
	3.52

	Post-questionnaire
	88.05
	20
	17.42
	3.89




[bookmark: _Toc150416385][bookmark: _Toc160988131][bookmark: _Toc176354276]Results for Test II—Behavior Questionnaire
Seventeen students completed the Likert-scale questionnaires containing 10 questions 30 days after the BAT program to give them time to be outdoors and to determine if they wanted to incorporate some prevention techniques in areas where ticks live. Ten students completed the second questionnaire with the same 10 questions 90 days after the BAT program; however, the questions changed from “I will” to “I did.” The comparison was to determine if students used any of the techniques in endemic areas. Table 8 shows the results for the 10 participants with both pre-questionnaire and post-questionnaire scores. 
[bookmark: _Hlk167029752]The researcher calculated a paired-sample t-test to determine if the questionnaire scores increased between the 30-day and the 90-day questionnaire. No statistically significant difference was found (t (10) = 1.585, p > .147). The post-questionnaire score was lower (M = 23.50, sd = 3.808) than the pre-questionnaire scores (M = 25.90, sd = 2.885). The pre- and post-questionnaire calculations are not statistically significant because the p-value is greater than 0.05. These numbers represent a small and insignificant change, supporting the null hypothesis and showing no relationship or difference between the two means.
[bookmark: _Hlk175475603]

Table 8
Paired Samples t-Test Statistics for Quantitative Test II
	
Questionnaire
	Mean
	N
	Standard
deviation
	Standard error
of the mean

	Pre-questionnaire
	25.90
	10
	2.885
	.912

	Post-questionnaire
	23.50
	10
	3.808
	1.204




[bookmark: _Toc160988166][bookmark: _Toc176354277]Summary
The knowledge check post-questionnaire showed a significant increase in the number of correct answers, revealing that most scouts retained some of the information on the Lyme disease prevention techniques. Although the Likert-scale pre-questionnaire indicated that students were willing to use some prevention techniques, the results revealed no statistically significant difference between the pre- and post-questionnaire. This study answered the two research questions. Quantitative Test I showed that the BAT program effectively increased the number of correct answers from the pre-questionnaire test to the post-questionnaire. Quantitative Test II showed that it did not foster behaviors about tick awareness, safety, and mitigating tick bites among children aged 8 to 11. 
[bookmark: _Toc160988167][bookmark: _Hlk157867725]

[bookmark: _Toc176354278][bookmark: _Toc160988168]CHAPTER 5:
DISCUSSION, CONCLUSION, AND IMPLICATIONS
[bookmark: _Toc160988169][bookmark: _Hlk157867759][bookmark: _Toc176354279]Chapter Overview
The researcher conducted this study to examine the ability of the Blast Away Ticks (BAT) program to increase knowledge by the number of correct answers and promote behavior change among children from Cub Scouts Pack 1 in Lewes, Delaware. The researcher could not locate many universal evidence-based children’s Lyme disease prevention programs; none were currently running in Delaware. The researcher needed to develop a “homegrown” program based on the techniques identified by the Centers for Disease Control and Prevention (CDC) (2023a). The researcher assumed the Cub Scouts would have extensive knowledge from the multiple media resources available for information about Lyme disease and was shocked to learn that even high-risk children in Cub Scouts knew very little about preventing the disease. 
[bookmark: _Toc160988170][bookmark: _Toc176354280]Summary of Research Questions, Hypotheses, and Findings
[bookmark: _Toc176354281]Research Question 1
Is the BAT educational program effective at increasing knowledge about Lyme disease prevention among children aged 8 to 11?
[bookmark: _Hlk174977411]The paired sample t-test confirmed a significant increase (t (19) = -7.503, p < 001) in knowledge after children received the educational intervention. The post-questionnaire score was significantly higher (M = 88.05, sd = 17.41589) than the pre-questionnaire score (M = 51.95, sd = 15.73957). The children’s questionnaires revealed a significant increase in correct answers. These findings suggest that the BAT educational design and presentation using games and hands-on experiences helped the children retain the prevention techniques, which correlated with the researcher’s hypothesis. 
The results from the knowledge check scores in Quantitative Test I revealed how the BAT educational program effectively increased knowledge about Lyme disease prevention among children aged 8 to 11. Twenty students completed the pre- and post-questionnaires for the 13 knowledge check questions to determine whether their knowledge of Lyme disease increased based on an increase in correct answers. Students’ scores answered 2 to 10 questions correctly, 15% to 77%, on the pre-questionnaire, and 5 to 13 correctly, 38% to 100%, on the post-questionnaire. Scores increased for all but one participant (see Table 5). 
These results demonstrate that the Cub Scouts retained and understood the prevention techniques that will encourage practicing the skills in areas where ticks are present. The researcher believed that using innovative games to teach prevention techniques helped the children stay focused and interested. She noticed the children showed enthusiasm for all the games and activities and thought this was crucial in obtaining a high percentage of passing scores. 
The researcher was surprised by the number of children who answered more challenging questions correctly and more straightforward questions incorrectly. Some questions used a yes or no response; others required the children to select an answer from multiple-choice answers. 
For example, many children did not answer the first question correctly. The question asked, “If I use insect repellent with DEET, would it help protect me from getting bitten by a tick?” The children were to select a simple yes or no answer, and 15 out of 20 answered incorrectly. However, the researcher used the phrase “Beat ticks with DEET” in her class, and in the post-questionnaire, all the children answered the question correctly. The researcher felt this rhyme helped the children remember the answer. 
Another unforeseen answer was to Question 4, “What is the proper way to remove a tick?” Of the 20 children, 17 answered it correctly. The researcher was pleased with the statistics since improper removal can lead to Lyme disease. She considered that the Cub Scout leader may have taught this technique to children and caretakers before attending outdoor activities. 
A remarkable number of children answer Question 13 correctly. It asked, “What does BLAST stand for?” Fourteen out of 20 children responded to this question accurately. The researcher was confused as to why so many scouts knew the answer to one of the most complex questions. She assumed the children picked the correct answer because it was the first one listed in the multiple-choice answers. 
Question 11 had the highest number of correct answers. It asked, “If I have a pet, what should I do?” Seventeen out of the 20 children answered this question correctly on the pre-questionnaire. The researcher thought this was a helpful sign that the children made sure their pets used prevention devices since pets bring ticks in from the outdoors.
[bookmark: _Toc176354282]Research Question 2
How does the BAT program foster behaviors related to tick awareness, safety, and mitigating tick bites among children aged 8 to 11? 
The researcher calculated a paired-sample t-test to determine if the questionnaire scores increased from pre- and post-questionnaires. No statistically significant difference was found (t (10) = 1.585, p >.147). The post-questionnaire score was lower (M = 23.50, sd = 3.808) than the pre-questionnaire score (M = 25.90, sd = 2.885). The pre-questionnaire and post-questionnaire calculations were not statistically significant because the p-value is greater than 0.05. The results of this study challenged the researcher’s expectations and hypothesis by showing no significant difference. 
Seftor (2016) explained that a study showing no significant difference does not mean it had no effect; his interpretation is that the program did not find a significant detectable impact comparing each variable. Therefore, the Likert-scale study showed no significant difference between children answering the post-study questions and agreeing to follow through and use the techniques. Hence, the researcher believes the program had no detectable effect on the outcome of comparing the 30-day and 90-day answers. 
There are a few reasons why this study did not have statistically significant results for behavior change. First, the study had a modest sample size, which made it difficult to produce accurate conclusions. In addition, the sample size was further diminished from the 17 children who took the Likert-scale pre-questionnaire to the 10 children who took the post-questionnaire. Also, when children react to a real-life situation, it might be easier to say they will do something than to follow through with a task. In addition, the study was completed during the winter and early spring, when families may not participate in outdoor activities and some children may have forgotten some of the techniques. 
[bookmark: _Toc160988171][bookmark: _Toc176354283][bookmark: _Hlk157867799]Internal Validity and Effect Size
	The researcher created the BAT program to teach children techniques to help prevent tick bites. This study used quantitative research methods: Quantitative Test I, a knowledge check using age-appropriate questionnaire questions, and Quantitative Test II, a Likert-scale behavioral questionnaire. 
For Quantitative Test I, the researcher administered a pre-questionnaire, taught the BAT program, and then administered a post-questionnaire. The BAT program included different types of facilitation methods: auditory (listening to the researcher and watching the video), hands-on (pulling out a tick correctly, making a tick), kinesthetic (playing BLAST Bingo, Drag the Flag, and Tick-Tac-Toe), and visual (looking at images on posters). These methods helped children understand, interpret, and retain the information. The researcher administered the knowledge check pre- and post-questionnaire on the same day, which supported good attendance and offered successful results, significantly increasing post-questionnaire scores after teaching the BAT program. 
The researcher checked each test for internal validity during the data analysis. The knowledge check used a paired sample t-test to compare the pre- and post-questionnaire answers to the 13 questions. This measurement determined a difference in the mean, showing it was significantly different, with a significant increase in questionnaire scores. The Likert-scale questionnaire used a paired sample t-test to compare the pre- and post-questionnaire results, revealing no significant differences. 
This research used a minimal sample size of 20 Cub Scouts in the knowledge check study and only 10 in the Likert-scale study, raising questions about the results’ validity and accuracy. A larger sample would have produced a more comprehensive representation of the population. This purposive sample of Cub Scouts in Pack 1 showed a lack of diversity, narrowing the study and showing poor external validity. This sample represented only a small group of children in one location. It included 18 boys and two girls; a study with different populations, genders, and locations could produce entirely different results. The researcher tried to ensure validity during this study, but she could not control for participants’ absences, which diminished the sample size. 
This study revealed a few positive results, such as the fact that the BAT program effectively helped children increase their knowledge about Lyme disease by revealing an increase in correct answers from the study’s questionnaire. However, it was not effective in showing statistically that children experienced behavioral changes. The paired-sample t-test measured the mean totals of the pre- and post-questionnaire Likert-scale questions, which did not reveal a significant difference. The researcher recommends that future research consider using a different design, comparing an intervention cohort with a control group to understand children’s behavioral changes. This design could establish a cause-and-effect relationship between attendance of the BAT prevention class and changes in behavior. 
[bookmark: _Toc160988172][bookmark: _Toc176354284]Limitations
The sample size of this study was tiny. The researcher collected 25 knowledge check pre- and post-questionnaires from students; however, upon inspection, only 20 were viable for use. The researcher administered 17 behavioral questionnaires to the students at the third meeting. The researcher administered the behavioral post-questionnaire at the fourth and final meeting and discovered that the study would be further reduced to only 10 students participating in the campout. Pre-questionnaire and post-questionnaire comparisons were possible only for the 10 students who completed both questionnaires. 
The target population was Cub Scouts from Cub Scouts Pack 1 in Lewes, Delaware. The researcher set up four appointments with the scouts, coinciding with their monthly meeting and one campout. This time constraint did not affect the knowledge check since the children completed the pre- and post-questionnaires in one evening. However, the behavior pre- and post-questionnaires were given on different days, minimizing the number of children participating in the study’s post-questionnaire. 
The researcher chose the Cub Scouts because she considered them a high-risk group. However, using a purposive study, she realized her results could show signs of bias and lower external validity. Therefore, the results from this study may not truly represent children in this age group and location. 
Further limitations include the location where the researcher held the four meetings. All meetings were at events: scout meetings, Pinewood Derby, and a campout at Trap Pond. The space was huge and not conducive to optimal learning. The noise was ear-piercing from the number of Cub Scouts and their caretakers. The meetings consisted of all scouts from ages 5 through 11, which added additional noise and confusion when separating the children involved in the study. The researcher had to use a loud voice to convey the information. Another problem involved the premade video that conveyed the prevention techniques narrated by a 9-year-old child. The volume was low, so only the first two tables were in earshot of hearing the video. The researcher reinforced the techniques with a poster, which she used to educate the Cub Scouts on the prevention techniques. 
[bookmark: _Toc160988173][bookmark: _Toc176354285][bookmark: _Hlk157867830]Relationship to Other Research
[bookmark: _Hlk167025455]The researcher used prior research for background information and to establish a foundation for understanding the research problems presented in this dissertation. This literature also served as a basis for comparison, where prior research showed positive behavioral changes after participants understood prevention techniques for Lyme disease. Quantitative Test I, the knowledge check portion, supported previous research by identifying the strengths of teaching prevention education to increase children’s knowledge. However, compared to prior research, Quantitative Test II did not show a significant difference when comparing the pre- and post-questionnaire results on the Likert-scale questionnaires. This finding highlights the need for further exploration to identify the research gap. 
[bookmark: _Toc160988174][bookmark: _Toc176354286][bookmark: _Hlk157867866]Implications/Recommendations for Practice or Policy
Further research is necessary to build on this study. A larger sample size and different methodologies could present better evidence and alternative conclusions. This research has provided some answers but also raises new questions to find better ways to expand on it.
The BAT program included age-appropriate materials, interactive projects, and games to help participants retain the information and have fun, such as making a tick from an Oreo cookie. The results suggest the importance of using BAT games and activities to help children retain the techniques and information in the program. After each meeting, the researcher offered small tokens of her appreciation, including permethrin-treated socks, gummy spiders, stress balls, and a magnetic pyramid puzzle. The children were thankful and enjoyed the gifts. She believes that using small gifts to help her research study did not influence the child’s decision to participate or complete the survey. She encourages other researchers to use gifts as an incentive for this age group.
Children’s Lyme Disease Network (2023b) reported that children aged 5 through 14 account for 25% of all diagnosed Lyme disease cases. The researcher chose scouts aged 8 through 11 because they fall into this high-risk category. The researcher was pleased with the children’s interest and engagement in the BAT program. She observed the children as they participated in activities, laughed, asked questions, and answered questions asked by the researcher. She believed this engagement helped support the successful questionnaire scores received after teaching the BAT program. However, the researcher noticed that the children needed guidance from their caretakers to answer the questions on the Likert scale. The caretakers were an integral part of the study, as demonstrated by their involvement in helping their children understand and answer the questions. 
This study demonstrated the effectiveness of the BAT program, as children who could recall many of the CDC’s prevention techniques after the program could achieve a higher score on the post-questionnaire. However, it is crucial to recognize the caretakers’ role in the prevention class, as they will be responsible for helping children implement the techniques. Future studies could build on the BAT program by incorporating a program for caretakers and children to learn together, thereby enhancing prevention efforts for children. 
The researcher’s observation during her presentation further supported the caretakers’ involvement. She noticed that most caretakers paid attention through eye contact and facial expressions. They inquired about other Lyme disease information and wanted her contact details. She felt their engagement was encouraging and would provide a basis for other researchers interested in conducting and expanding this study with the caretakers present. 
The scout leaders were grateful for the researcher’s time and investment in teaching the children the BAT prevention program. The researcher believes this new information will be helpful going forward, and the troop leaders will continue to reinforce these new skills to raise awareness to help prevent tick bites that cause Lyme disease. With these results, the researcher recommends implementing the BAT program in public schools, private schools, home schools, after-school programs, and childcare centers. The importance of this research is the impact it could have on the prevention of Lyme disease and co-infections for children and adults who live in Delaware. 
The researcher conducted the study in a large meeting room, which was not conducive to optimal learning, even though the results were successful. Over 100 people attended the first meeting, and the researcher noticed a very high noise level in the room. Although the researcher felt prepared and organized, the loud noise was stressful and distracting, and she failed to deliver her presentation to her audience confidently. She shouted during the entire presentation and felt they missed vital information. These results should be considered when conducting a new study. The researcher suggests presenting the BAT program to smaller groups, teaching in a classroom setting, and bringing a microphone to amplify their voice. 
This study began in December 2023 and ended on April 30, 2024. It occurred in the winter and early spring, when children may not have engaged in outdoor activities, even though ticks are active in temperatures 40 degrees and above. This timeframe could have affected the post-questionnaire results for the Likert-scale questionnaire. During the data analysis, the researcher noticed that the number of children who answered they would never use a technique (pre-questionnaire) compared to those who responded they never did use it (post-questionnaire) increased from three children answering never to 17. She hypothesized that some children were never in endemic areas because of the season. Another realization is that some children may have forgotten some techniques, were not motivated, and did not have ample time to carry out techniques due to weather conditions that kept them inside. Future research should be conducted during the spring and summer to obtain better results. 
The researcher conducted the post-questionnaire at the campout, thinking the event’s popularity would result in high attendance. She immediately noticed some children seemed distracted, realizing they were there to have fun, not participate in an learning experience. The researcher was relieved that she had selected active games and activities for this event. The Tick-Tac-Toe activity was very successful, and the Cub Scouts became increasingly enthusiastic and shouted, “Kill the tick.” The excitement attracted more Cub Scouts, who joined the game. This researcher recommends using the Tick-Tac-Toe game as a successful tool to help children have fun as they retain the prevention techniques. The researcher observed the Cub Scouts’ initial reluctance when it came time to answer the Likert-scale questions. The scout leader and caretakers were essential in bringing the children to the picnic table and helping them fill in their answers. The children may have been distracted while simultaneously watching their friends play, which could have initiated quick results on their post-questionnaire. The researcher suggests that future research be conducted in a classroom atmosphere to help the children remain focused and reduce the urge to answer questions quickly. 
Through experience, the researcher understands how to improve and positively transform portions of her BAT program. She acknowledged and analyzed her mistakes to make improvements. She will build on what she understands from her research study to improve the BAT program. 
[bookmark: _Toc176354287]Recommendations
Future research is needed to evaluate whether using games to teach prevention to children ages 8 through 11 is effective in helping them understand the techniques and change their behaviors in areas where ticks live. It is essential to initiate additional studies using different populations and a larger sample size to determine if teaching this type of prevention is effective. The researcher recommends conducting the study in a classroom setting for better attendance and fewer distractions. Limiting the number of children to 20 per group could help reduce the noise and allow for an increase in concentration and focus. 
A better understanding of Piaget’s developmental theory could have improved the researcher’s understanding of the children’s developmental status. McLeod (2024) stated that Piaget’s concrete operational stage describes a significant growth in children’s cognitive development from ages 7 to 11. At this stage, children can use logical thinking with a set of logical rules but become overwhelmed and have problems with abstract thinking. Children can understand conversations, problem-solving, and reversing things in their minds, such as how something changes in appearance, and become involved in showing improvement when performing tasks. This theory is essential for recognizing where children are developmentally to be able to formulate a prevention program based on the children’s age group. Understanding how they process information and learn new concepts and skills is essential to developing the questionnaires, curriculum, lesson plans, games, and activities. 
The Drag the Flag activity could be improved by making a few changes. The flags were made of plastic, which was not conducive to the planned activity. It is recommended to use cotton material, to which the ticks can adhere better. The second suggestion would be for the researcher to have one large flag and perform the activity herself, which was suggested in the video by Spray Safe, Play Safe (2024). The researcher believes the results would have been greatly improved. 
The researcher wants to apply some of the six levels of the spectrum of prevention to help incorporate primary prevention efforts to help reduce tick bites and prevent Lyme disease. She would like to increase awareness by teaching skills to children. She is hopeful that organizations will recognize the value of her BAT program and will be interested in incorporating it to help children aged 8 through 11 with Lyme disease prevention skills. Additionally, she would like to distribute her Lyme disease prevention brochures to areas throughout the state, such as pharmacies, hospital waiting rooms, other healthcare facilities, health fairs, and children’s sports events. Furthermore, she would like to prepare and distribute posters to all state parks in endemic areas with ticks. 
Fostering coalitions and networks will be at the top of the list. The researcher believes this will be a critical part of her journey after graduation. She will set up a nonprofit organization to bring together volunteers, including people in the medical field, politicians, public health workers, people from the media, and any interested volunteer passionate about working towards goals for the greater good of our community. She will hold educational seminars in the community, especially for healthcare providers, including doctors and nurses, hospitals, and pharmacists, whom we entrust with our lives. She would also like to join the State of Delaware Lyme Disease Education Oversight Board to stay informed and offer assistance with prevention efforts. 
[bookmark: _Toc160988175][bookmark: _Toc176354288]Conclusions
This study provides important insights into how to conduct and evaluate the BAT Lyme Disease Prevention Program. The CDC (2023c) confirmed that Delaware ranks fourth in the highest incidence of Lyme disease per capita in the United States. Those facing the highest risk are people and children living in wooded areas, campers, hikers, and people with pets (CDC, 2023a). Lyme disease can be deadly, and people can experience severe symptoms when the infection spreads to the heart, nervous system, and joints. The goal was to develop a program for children in Delaware since no programs currently exist to help reduce the risks of getting bitten by a tick and developing Lyme disease. It is the researcher’s hope that the BAT program will be used by others for the prevention of Lyme disease. 
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Blast Away Ticks Program Informed Consent and Assent Form
for Caretakers and Children

Code Identification _________________
Identification of Project: The BAT Lyme Disease Prevention Program: Can education increase students’ knowledge and modify their behavior?
Statement of Age of Subject: I agree and consent that my child participates in the research program BAT, created by Lisa Heather Torbert, a student from Wilmington University enrolled in the Doctor of Social Science in Prevention Science. 
Purpose: The aim is to explore the effectiveness of BAT, a program the researcher created for children in Pack 1 Cub Scouts, a division of the Boy Scouts of America Program, to reduce the number of tick bites and incidence of Lyme disease. The primary focus is to increase awareness of Lyme disease using effective prevention techniques and other tools to enhance the Cub Scout’s perception of the risks of being bitten by ticks. The research intends to study whether children ages 8 through 11 will recognize the key prevention skills to modify their behavior when visiting tick-infested areas.
Procedure: The researcher will educate the scouts using the BAT program, and the children will be given a knowledge check before and after the program. A month later, the researcher will provide the children with a Likert-scale questionnaire to see if the children would be willing to use the five prevention techniques in an endemic area: bathe within 2 hours, look for ticks or rashes, apply insecticide, spray your yards, treat your pets. The researcher will give the final post-questionnaire to the children 3 months later during their campout at Trap Pond to see if they have used any techniques. The researcher will provide caretakers with Lyme disease prevention packets that include information and samples, a pen with the researcher’s contact information, and a pair of socks treated with permethrin as a tick repellent. 
Confidentiality: All information collected in this study will remain confidential. I acknowledge that caretakers’ and children’s names will only appear on this Informed Consent and Assent form. All questionnaire information for children will use a coding system to protect our children’s anonymity. The researcher will scan all documents into a pass-code-protected computer, with the hard copies locked in a storage cabinet and destroyed after 3 years.
Benefits: Participating in this study will help increase children’s awareness of tick precautions and prevention techniques, potentially reducing tick bites and keeping them safe.
Freedom to Withdraw: The caretakers and the children may withdraw from this study at any time. The children will still be allowed to participate in the games and activities but will not have to complete the questionnaire or Likert-scale questions. 
General Information: I understand that this study offers no compensation for participating in it. I am also free to ask questions about the survey and the results when the study is completed. 
Medical Care: In the event of injury, I understand that immediate medical treatment is available nearby at Beebe Hospital. However, I understand that Wilmington University does not carry any medical or hospitalization insurance coverage for participants in the research study nor provides any compensation for any injury sustained due to participation in this research study except as required by law.
Risks: There are no more risks involved with this study than what the Cub Scouts would typically have when going into a wooded area or participating in monthly Cub Scout activities. 
Conclusion: If you sign this consent form, you agree to allow your child to participate in the BAT program based on the information given and your understanding of this form.

If you have questions regarding the study, please call Lisa Torbert at 302-242-7758. 
Name: Lisa Torbert, MA, CAADC, Doctoral Candidate 
Address: Wilmington University, 320 N. Dupont Highway, New Castle, DE 19720

Signature of Parent or Caretaker _________________________________Date 		

Please ask the child: Would you like to be part of a study to understand about ticks and Lyme disease prevention? If the child agrees, please have them place an “x” in the box and write their name on the line provided. 


Child’s name: ____________________________
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Quantitative Knowledge Check the Blast Away Ticks Program

Code Number ________	Boy_______ Girl________  Age _________

Answer all questions after visiting any area where ticks could be present.

1. If I use insect repellent with DEET, will it help protect me from getting bitten by a tick?
a. Yes
b. No
c. I do not know. 
2.  I put my clothes in the dryer on high. How long will it take to kill the ticks on my clothes?
a. 10 minutes. 
b. 1 hour.	
c. 3 hours. 
d. I do not know. 
3. What is the easiest way to see ticks on my clothing?
a. Wear light-colored clothing. 
b. Wear dark-colored clothing. 
c. Wear very bright clothing. 
d.  I do not know. 
4. What is the proper way to remove a tick?
a. Apply nail polish over the tick to kill it. 
b. Take tweezers and gently pull the tick out. 
c. Apply heat. 
d. I do not know. 
5. What is the size of a nymph deer tick?
a. Size of a poppy seed. 
b. Size of a sesame seed. 
c. Size of sunflower seed. 
d. I do not know.				 
6. What are the symptoms of Lyme disease?
a. Tired, headache, joint pain. 
b. Itchy skin, red blotches. 
c. Sore hands, confusion, back pain. 
d. I do not know.				
7. Where do ticks live?
a. Near a woodpile.
b. At the beach. 
c. In the woods. 
d. All the above. 
e. I do not know.	 
8. When should I shower after being in areas where ticks are? 
a. Within 4 hours. 
b. Within 2 hours. 
c. Within 30 minutes. 
d. I do not know.	 
9. What type of rash is a common sign I have been bitten and have Lyme disease?
a. A round, solid circle. 
b. A blotchy circle. 
c. A bullseye. 
d. I do not know.	 
10.  What is the safest way to walk in the woods?
a. Walk in the grass and weeds. 
b. Stay on a path (rocks, mulch, concrete). 
c. Walk in the woods.	 
d. I do not know.			 
11. If I have a pet, what should I do?
a. Let them sleep in my bed with me.
b. Make sure they have a tick collar or medication.
c. I do not know.
d. I don’t have any pets.	
12. Should we spray our yard if there are ticks?
a. Yes 
b. No	 
c. I do not know. 
13. BLAST stands for (circle correct answer)
a. B - Bathe, L - Look for ticks, A - Apply repellent, S - Spray yard, T - Treat pets
b. B - Bathe, L - Listen for ticks, A - Appy repellent, S - Spray yard, T - Treat pets
c. B - Bathe, L- Look for ticks, A - Apply repellent, S - Squeeze tick, T - Treat pets
d. I do not know.

[bookmark: _Toc160988186]

[bookmark: _Toc176354296][bookmark: _Hlk157869788][bookmark: _Toc160988187][bookmark: _Hlk158390149]Appendix F:
Likert-Scale Pre-Questionnaire Behavioral Assessment for Blast Away Ticks 

Code Number ________	Boy_______ Girl_______Age____

Answer all questions after visiting any area where ticks could be present.

1. 	I will tuck my pants into my socks.
Often			Sometimes			Never
2. I will look for ticks on my body.
Often			Sometimes			Never
3. I will have my caretakers look for ticks.
Often			Sometimes			Never
4. I will look for rashes on my body, especially a bullseye.
Often			Sometimes			Never
5. I will bathe within 2 hours of coming home.
Often			Sometimes			Never
6. I will tell my caretakers that our pets need a tick collar or protection.
Often			Sometimes			Never
7. I will tell my caretakers that our yard should be sprayed to kill ticks.
Often			Sometimes			Never
8. I will use insect repellent with DEET.
Often			Sometimes			Never
9. I will wear light-colored clothing. 
			Often			Sometimes			Never 
I0. I will tell my caretakers if I feel flu symptoms, headache, or feel very tired.
Often			Sometimes			Never
[bookmark: _Toc160988188][bookmark: _Hlk158389390][bookmark: _Hlk158390030]

[bookmark: _Toc176354297][bookmark: _Hlk157869818][bookmark: _Toc160988189][bookmark: _Hlk156393857][bookmark: _Hlk156390200]Appendix G:
Likert-Scale Post-Questionnaire Behavioral Assessment for Blast Away Ticks
Code Number ________	Boy_______ Girl________Age_____ 

Answer all questions after visiting any area where ticks could be present.

1. 	I tucked my pants into my socks.
Often			Sometimes			Never
2. 	I looked for ticks on my body.
Often			Sometimes			Never
3. 	I had my caretakers look for ticks.
Often			Sometimes			Never
4. 	I looked for rashes, especially the bullseye.
Often			Sometimes			Never
5. 	I bathed within 2 hours of coming home.
Often			Sometimes			Never
6. I told my caretakers that our pets need a tick collar or protection.
Often			Sometimes			Never
7. I told my caretakers our yard should be sprayed to kill ticks.
Often			Sometimes			Never
8. I used insect repellent with DEET. 
Often			Sometimes			Never
9. I wore light-colored clothing. 	
Often			Sometimes			Never
10. [bookmark: _Hlk162164177]I told my caretakers if I felt flu-like symptoms, had a headache, or felt very tired.
Often			Sometimes			Never
11. I had a tick on me in the last few months.
Yes _____ No ____
12. I went to the doctor to see if I had Lyme disease.
Yes _____ No ____
13. I was diagnosed with Lyme disease.
[bookmark: _Toc160988190]Yes _____ No _____

[bookmark: _Toc176354298][bookmark: _Hlk157869857][bookmark: _Toc160988191]Appendix H:
Whitney Snow’s Feedback on Instrument
Whitney Snow
John Bassett Moore Intermediate School
Smyrna, DE 19977

October 4, 2023

Lisa Heather Torbert
Wilmington University
Dover, DE 19904

Re: Dissertation 

To Whom It May Concern:

	My name is Whitney Snow. I am a teacher in the Smyrna School District. I currently teach fourth grade but have taught Kindergarten through 4th grade. I have previewed Lisa Torbert’s “BLAST Program” and shared feedback. With the changes, Lisa’s program is appropriate for 3rd through 5th graders. She incorporated several different activities, opportunities to understand, and chances to assess student progress throughout the lessons. 

Sincerely, 
Whitney Snow 


Recommendations and Comments for the Blast Away Ticks Program

Note: The knowledge check questionnaire and the program itinerary, including BLAST Bingo, Tick-Tac-Toe, and the arts and crafts project, were sent to Ms. Snow for her suggestions and to ensure they were age-appropriate for children ages 8 through 11. 

Recommendations: 
· Make longer sentences shorter on the questionnaire.
· Eliminate a few questions to make the questionnaire shorter.
· Use a child-friendly font for the questionnaire.

Comments:
· Using games and having fun will help with attentiveness and motivation to understand.
· Repeating the prevention with different games will help with memory workouts.
· Working in a group together can help promote learning and social skills.


[bookmark: _Toc160988192][bookmark: _Toc176354299][bookmark: _Hlk157870002][bookmark: _Toc160988193]Appendix I:
Pilot Study Results
Pre-Questionnaire 
Code Number  CaS9      Boy X  Girl __      Age 9     
Score – 5 out of 13

Answer all questions after visiting any area where ticks could be present.

[bookmark: _Hlk160824680]Italicized – Incorrect answer; Bold standard– Correct answer

1. If I use insect repellent with DEET, will it help protect me from getting bitten by a tick?
a. Yes
b. No
c. I do not know. 
2.  I put my clothes in the dryer on high; how long will it take to kill the ticks on my clothes?
a. 10 minutes. 
b. 1 hour.	
c. 3 hours. 
d. I do not know. 
3. What is the easiest way to see ticks on my clothing?
a. Wear light-colored clothing. 
b. Wear dark-colored clothing. 
c. Wear very bright clothing. 
d. I do not know. 
4. What is the proper way to remove a tick?
a. Apply nail polish over the tick to kill it. 
b. Take tweezers and gently pull the tick out.
c. Apply heat. 
d. I do not know. 
5. What is the size of a nymph deer tick?
a. Size of a poppy seed. 
b. Size of a sesame seed. 
c. Size of sunflower seed. 
d. I do not know.				 
6. What are the symptoms of Lyme disease?
a. Tired, headache, joint pain. 
b. Itchy skin, red blotches. 
c. Sore hands, confusion, back pain. 
d. I do not know.				
7. Where do ticks live?
a. Near a woodpile.
b. At the beach. 
c. In the woods. 
d. All of the above. 
e. I do not know.	 
8. How long should I wait to shower after being in areas where ticks are? 
a. Within 4 hours. 
b. Within 2 hours. 
c. 30 minutes. 
d. I do not know.	 
9. What type of rash is a common sign I have been bitten and have Lyme disease?
a. A round, solid circle.
b. A blotchy circle. 
c. A bullseye. 
d. I do not know.	 
10.  What is the safest way to walk in the woods?
a. Walk in the grass and weeds. 
b. Stay on a path (rocks, mulch, concrete). 
c. Walk in the woods.	 
d. I do not know.			 
11. If I have a pet, what should I do?
a. Let them sleep in my bed with me.
b. Make sure they have a tick collar or medication.
c. I do not know.
d. Do not have any pets.	
12. Should we spray our yard if there are ticks?
a. Yes 
b. No	 
c. I do not know. 
13. BLAST stands for (circle correct answer)
a. B - Bathe, L - Look for ticks, A - Apply repellent, S - Spray yard, T - Treat pets
b. B - Bathe, L – Listen for ticks, A – Appy repellent, S - Spray yard, T – Treat pets
c. B – Bathe, L- Look for ticks, A – Apply repellent, S - Squeeze tick, T - Treat pets
d. Do not Know. 



Post-Questionnaire 

Code Number  CaS9      Boy X  Girl __      Age 9       
Score – 13 out of 13

Answer all questions after visiting any area where ticks could be present.
 
 Italicized – Incorrect answer; Bold standard– Correct answer

1. If I use insect repellent with DEET, will it help protect me from getting bitten by a tick?
a. Yes
b. No
c. I do not know. 
2.  I put my clothes in the dryer on high; how long will it take to kill the ticks on my clothes?
a. 10 minutes.
b. 1 hour.
c. 3 hours. 
d. I do not know. 
3. What is the easiest way to see ticks on my clothing?
a. Wear light-colored clothing. 
b. Wear dark-colored clothing. 
c. Wear very bright clothing. 
d. I do not know. 
4. What is the proper way to remove a tick?
a. Apply nail polish over the tick to kill it. 
b. Take tweezers and gently pull the tick out. 
c. Apply heat. 
d. I do not know. 
5. What is the size of a nymph deer tick?
a. Size of a poppy seed. 
b. Size of a sesame seed. 
c. Size of sunflower seed. 
d. I do not know.				 
6. What are the symptoms of Lyme disease?
a. Tired, headache, joint pain. 
b. Itchy skin, red blotches.
c. Sore hands, confusion, back pain. 
d. I do not know.				
7. Where do ticks live?
a. Near a woodpile.
b. At the beach. 
c. In the woods. 
d. All the above. 
e. I do not know.	 
8. How long should I wait to shower after being in an area where ticks are? 
a. Within 4 hours. 
b. Within 2 hours. 
c. 30 minutes. 
d. I do not know.	 
9. What type of rash is a common sign I have been bitten and have Lyme disease?
a. A round, solid circle. 
b. A blotchy circle. 
c. A bullseye. 
d. I do not know.	 
10.  What is the safest way to walk in the woods?
a. Walk in the grass and weeds. 
b. Stay on a path (rocks, mulch, concrete). 
c. Walk in the woods.	 
d. I do not know.			 
11. If I have a pet, what should I do?
a. Let them sleep in my bed with me.
b. Make sure they have a tick collar or medication.
c. I do not know.
d. Do not have any pets.	
12. Should we spray our yard if there are ticks?
a. Yes 
b. No	 
c. I do not know.
13. BLAST stands for (circle correct answer)
a. B - Bathe, L - Look for ticks, A - Apply Repellent, S - Spray yard, T - Treat Pets
b. B - Bathe, L – Listen for ticks, A – Appy Repellent, S - Spray yard, T – Treat Pets
c. B – Bathe, L- Look for ticks, A – Apply Repellent, S - Squeeze tick, T - Treat Pets
d. Do not know. 



Informed Consent and Assent Form

Blast Away Ticks Program Informed Consent and Assent Form for Caretakers and Children[image: ]

Code Number [image: ]
Identification of Project: The BAT Lyme Disease Prevention Program: Can education increase students’ knowledge and modify their behavior?
Statement of Age of Subject: I agree and consent that my child participates in the research program BAT, created by Lisa Heather Torbert, a student from Wilmington University enrolled in the Doctor of Social Science in Prevention Science. 
Purpose: The aim is to explore the effectiveness of BAT, a program the researcher created for children in Pack 1 Cub Scouts, a division of the Boy Scouts of America Program, to reduce the number of tick bites and incidence of Lyme disease. The primary focus is to increase awareness of Lyme disease using effective prevention techniques and other tools to enhance the Cub Scout’s perception of the risks of being bitten by ticks. The research intends to study whether children ages 8 through 11 will understand key prevention skills to modify their behavior when visiting tick-infested areas.
Procedure: The researcher will educate the scouts using the BAT program, and the children will be given a knowledge check before and after the program. A month later, the researcher will provide the children with a Likert-scale questionnaire to see if the children would be willing to use the five prevention techniques in an endemic area: bathe within 2 hours, look for ticks or rashes, apply insecticide, spray your yards, treat your pets. The researcher will give the final post-questionnaire to the children 3 months later during their campout at Trap Pond to see if they have used any techniques. The researcher will provide caretakers with Lyme disease prevention packets that include information and samples, including a pen with the researcher’s contact information and a pair of socks treated with permethrin as a tick repellent. 
Confidentiality: All information collected in this study will remain confidential. I acknowledge that caretakers’ and children’s names will only appear on this Informed Consent and Assent form. All questionnaire information for children will use a coding system to protect our children’s anonymity. The researcher will scan all documents into a pass-code-protected computer, with the hard copies locked in a storage cabinet and destroyed after 3 years.
Benefits: Participating in this study will help increase children’s awareness of tick precautions and prevention techniques, potentially reducing tick bites and keeping them safe.
Freedom to Withdraw: The caretakers and the children may withdraw from this study at any time. The children will still be allowed to participate in the games and activities but will not have to complete the questionnaire or Likert-scale questions. 
General Information: I understand that this study offers no compensation for participating in it. I am also free to ask questions about the survey and the results when the study is completed. 
Medical Care: In the event of injury, I understand that immediate medical treatment is available nearby at Beebe Hospital. However, I understand that Wilmington University does not carry any medical or hospitalization insurance coverage for participants in the research study nor provides any compensation for any injury sustained due to participation in this research study except as required by law.
Risks: There are no more risks involved with this study than what the Cub Scouts would typically have when going into a wooded area or participating in monthly Cub Scout activities. 
Conclusion: If you sign this consent form, you agree to allow your child to participate in the BAT program based on the information given and your understanding of this form.

If you have questions regarding the study, please call Lisa Torbert at 302-242-7758. 
Name: Lisa Torbert, MA, CAADC, Doctoral Candidate 
Address: Wilmington University, 320 N. Dupont Highway, New Castle, DE 19720

Signature of Parent or Caretaker
[image: ]

Please ask the child: Would you like to be part of a study to I prevention? If the child agrees, please have them place an “x” in the box and write their name on the line provided.

[image: ]
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CITI Training Form and Certificate of Completion 
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Appendix K:
First Meeting with the Cub Scouts
	[bookmark: _Hlk174516064]Title of lesson plan
	Oreo Cookie Tick Activity, Introduction with Caregivers

	Age and number of children
	Age: 8–11
Number of children: 45
Two adults are needed to supervise every 25 children

	Materials and equipment needed
	Oreo cookies, sugar eyeballs, icing, pretzels, black licorice, poppy seeds, one poster with the anatomy of a tick for the children, one poster describing key statistics to educate the caretakers, copies of the informed consent and assent form

	Aims /
objectives

	1. Identify a tick’s anatomy and general characteristics to demonstrate their understanding.
2. Examine the importance of Lyme disease prevention to the caretakers to help them recognize the dangers and how to keep them and their children safe. Also discuss the informed consent and assent form with caretakers to assess their comprehension.

	Preparation
	The children should already know some information about Lyme disease. The researcher will teach the importance of tick anatomy in a way they can understand and use to help identify a tick.

	Language
	Anatomy and coinfections

	Presentation
	1. The researcher will introduce the activity using simple instructions on how to build a tick from the materials provided. The children will sit together in groups and can ask other children for ideas or ask the scout leader for help. The project took approximately 10 minutes to make and 10 for the researcher to examine.
2. The researcher met with the caretakers and discussed the program’s itinerary and the local risks of Lyme disease. She presented studies identifying those risks and discussed the informed consent and assent form. She spent 20 minutes speaking with the caretakers.  

	Emphasis
	The children will remember the anatomy of a tick, including its size, and the caretakers will remember the local risks and dangers of Lyme disease.

	Points of consciousness
	The children will repeat in their heads that ticks do not fly, are very tiny, and that they need to look for them carefully.

	Variations
	This plan can be altered with different materials to make it healthier. Making it edible enhanced the project, giving the children a small treat when they were finished creating. A healthier option could be substituting bananas with raisins for the eyes and pretzels for the legs. 
The researcher could develop strategies for teaching the class in multiple languages. It is essential to honor cultural expression when engaging with different ethnicities. 

	Assessment 
	1. The researcher walked around the tables to examine the cookie ticks. She examined everyone who had completed the activity and ensured that all ticks had two eyes and eight legs. This observation revealed that children followed directions and understood the anatomy of a tick. 
The researcher noticed that all children demonstrated the ability to put only one poppy seed on their fingers and could see how tiny ticks are. 
2. The researcher determined that the caretakers recognized Lyme disease risks by asking questions and providing positive feedback, such as “I was not aware of the dangers.” 
The researcher identified that many caretakers leaving the event carried the informed consent and assent form. 



[bookmark: _Hlk174637866]

[bookmark: _Toc176354302]Appendix L:
Second Meeting with the Cub Scouts
	Title of lesson plan
	Teaching the BAT program
Activities: Bingo, prevention video, poster presentations, remove a tick using tweezers

	Age and number of children
	Age: 8–11
Number of children: 45
Four adults are needed to supervise every 25 children

	Materials and equipment needed
	Prerecorded video, posters showing prevention techniques, posters demonstrating the BLAST techniques, bingo cards, prevention cards, small plastic ticks, Styrofoam, nails, tweezers, copies of the informed consent and assent form, copies of the knowledge check pre- and post-questionnaires, Permethrin-treated socks, gummy spiders, researcher brochure, and identification card showing tick sizes

	Aims/
objectives
	1. Identify the dangers of developing Lyme disease to demonstrate their recognition of the risks of being bitten by a tick and developing Lyme disease.
2. Recall 12 of the CDC’s Lyme disease prevention techniques to raise awareness of how to stay safe when in endemic areas. 
3. Recite the mnemonic device BLAST to help them remember five CDC prevention techniques.

	Preparation
	The researcher arrived an hour early to set up. She instructed the scout leader to use the round tables to hold five children. She had the video queued up to play and set up the bingo and posters at a table close to the children. The researcher placed the packet with the informed consent and assent form, pre- and post-questionnaires, bingo cards, ticks, prevention pictures, and pens in front of where each child would sit. The goodie bags were kept up front in a suitcase to give out at the end of the class. 

	Language
	Mnemonic devices, endemic areas

	Presentation
	The children were seated at round tables with five children. The children were seated for most of the presentation except to view the video. The children played Blast Bingo, removed the nail from the Styrofoam to resemble tick removal, recited the prevention techniques from the video and posters, and repeated the mnemonic device BLAST from the poster. The presentation was completed in 1 hour. The children were asked to raise their hands if they had a question. They were able to repeat the techniques when prompted to. 

	Emphasis
	The emphasis is on recognizing, reciting, and remembering the prevention techniques. The researcher’s goal was for children to use the techniques when in endemic areas. 

	Points of consciousness
	The children were asked to repeat the 12 techniques and the BLAST device throughout the class, including during all activities. 

	Variations
	The techniques were tailored to use visual activities that could be used with many different children. 
The researcher could develop strategies for teaching the class in multiple languages. It is essential to honor cultural expression when engaging with different ethnicities.
The researcher will bring extra people to help with the program, especially with large groups of children. She would also make and upload a new video to YouTube for easy access and proper volume levels. 

	Assessment
	The researcher observed that the children shouted the answers to questions when asked. She noticed that they were quiet and attentive by exhibiting eye contact during the presentation.
The researcher will upload a higher-quality video to YouTube to make it more transparent and louder and bring a microphone to class to help increase the volume.





[bookmark: _Toc176354303]Appendix M:
Third Meeting with the Cub Scouts
	Title of lesson plan
	Administering the Likert-Scale Pre-Questionnaire

	Age and number of children
	Age: 8–11
Number of children: 17
Two adults are needed to supervise every 25 children

	Materials and equipment needed
	Likert-scale questionnaire

	Aims/objectives
	1. Fill out the Likert-scale pre-questionnaire. 

	Preparation
	The researcher arrived half an hour early to set up. She instructed the scout leader to find a table with four chairs in the back where she could meet with the children and their caretakers individually.

	Language
	Likert-scale pre-questionnaire

	Presentation
	The children sat down at the table with their caretakers. The researcher advised them to answer the 10 questions on the Likert-scale questionnaire, which all 17 children agreed to. The process took 5 to 10 minutes for each child. The caretakers or the researcher helped explain a question if the children needed help. 

	Emphasis
	The emphasis is on whether children are willing to use prevention techniques where ticks are present.

	Points of consciousness
	This section of the study did not involve activities or a review of techniques, so there was nothing the children needed to remember. 

	Variations
	The researcher could print the questionnaire in different languages to honor children who speak different languages.

	Assessment

	The researcher observed that a few scouts needed help from their caretakers or the researcher to explain a specific technique further. The one-on-one connection was beneficial for talking to the scouts and asking questions.






[bookmark: _Toc176354304]Appendix N:
Fourth Meeting with the Cub Scouts
	Title of lesson plan
	Administering the Likert-Scale Post-Questionnaire Using Tick-Tac-Toe and Drag the Flag

	Age and number of children
	Age: 8-11
Number of children: 10

	Materials and equipment needed
	[bookmark: _Hlk174711063]Copies of the Likert-scale post-questionnaire, pens, white flags, bamboo extension poles, Tick-Tac-Toe board, Tick and Prevention plates, and tape

	Aims/objectives
	1. Identify the dangerous areas by dragging their white flags along areas with leaf litter.
2. Review the 12 prevention techniques with Tick-Tac-Toe to help them recall and implement them in endemic areas.
3. Complete the Likert-scale post-questionnaire.

	Preparation 



	1. Drag the Flag: The children assembled their flags and walked around the campgrounds safely, looking for ticks. 
2. Tick-Tac-Toe: The children were divided into two teams. One team was given plates with ticks, and the others were given prevention techniques.
3. Questionnaire: The children sat down at a table with the researcher to fill out the form. The researcher gave basic directions, such as no time limit, and help was available from their caretakers or the researcher. 

	Language
	Likert-scale post-questionnaire

	Presentation
	1. The researcher directed the children to assemble their flags, stay on the path, and safely extend flags into the leaf litter (30 minutes).
2. The researcher divided the children into Team Ticks and Team Prevention. The children threw the plates like frisbees to get a Tick-Tac-Toe or kill the ticks on the board. The preventions were recited every time they landed on the board (20 minutes).
3. The researcher gave the children a questionnaire with 10 questions and a pen. She instructed them to answer the questions honestly and to the best of their knowledge. There was no time limit, but most children completed their questionnaires within 5 to 10 minutes.  

	Emphasis 
	The emphasis is on whether children used prevention techniques when they visited areas where ticks live.

	Points of consciousness
	The children will repeat all the prevention techniques out loud while playing Tick-Tac-Toe. They will also recognize the dangers of where ticks live while dragging their flags. 

	Variations
	The questionnaire could be printed in different languages to accommodate different ethnicities. The researcher would purchase flags made of cotton instead of plastic to ensure the ticks could stick to the surface.

	Assessment

	1. The researcher observed the children walking in different groups, and she should have given better directions to stay with her. The flags were made of plastic, preventing the ticks from remaining on them.
2. The researcher observed the children working as a team and encouraging one another. She saw they were very focused and exhibited competition and excitement while recalling the techniques. 
3. The researcher observed that some children needed help answering questions. She thought they might not have remembered if they had used specific prevention techniques because they may not have been outside much in the cooler weather. 
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Module 8 - Conclusion (ID: 17539) 07-Jan-2022 No Quiz
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