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COMPARISON OF THREE TEACHING METHODS ON 
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MANAGEMENT OF ASTHMA: A PILOT STUDY 

Cheryl Klouzal Schmidt, Ph.D., R.N.

University o f Pittsburgh, 1999 

The purpose o f  this study was to compare the effects of three teaching methods on 4- 

through-7-year-oId children’s understanding o f the lungs in relation to a peak flow meter in the 

management of asthma. Nineteen children, 5 girls and 14 boys, ages 3-years, 8 months through 

8-years old (x = 71.26, SD = 15.65), were recruited from an Asthma Clinic. Subjects were 

randomly assigned to one of three groups in a controlled, permuted-block, experimental design. 

The Doll Group viewed a doll with three-dimensional, stationary lungs, watched a Research 

Assistant (RA) use a peak flow meter (PFM), then demonstrated on their own PFM. The Puppet 

Group viewed a puppet with inflatable lungs use a PFM, then demonstrated on their own PFM. 

The Usual Care Group received the standard education in the Asthma Clinic, including pictures 

o f  the lungs, watched a staff member use a PFM, then demonstrated on their own PFM. Subjects’ 

cognitive levels were measured with the Kaufman Brief Intelligence Test (KBIT) (Kaufman and 

Kaufman, 1990).

The hypothesis stated that, controlling for age, children in the Puppet Group will earn 

higher Posttest scores on Vessey’s (1988) Inside-the-Body Test (Modified) (IBT-M) and
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Vessey’s (1991) Body Parts Recognition Test (BPRT), compared to children in the other two 

groups.

A General Linear Model ANCOVA, comparing Posttest scores among the three groups, 

with Pretest scores and age incorporated as the covariates, explained most of the variance (F = 

14.27, p = .00, effect size = .93, observed power = 1.000, R2 = .93, and Adjusted R2 = .86). The 

hypothesis was not supported, although 4 children in the Puppet Group improved their scores, 

compared to 3 in the Doll Group and 2 in the Usual Care Group. There was a strong correlation 

between age and both Pretest (Pearson r = .796,

p = .00) and Posttest scores (Pearson r = 749, p = .00). ANOVA demonstrated a significant effect 

o f  Pretest on Posttest scores (F = 20.734, p = .00). The findings suggest that children’s body 

knowledge increases with age.

This pilot study will be used to further develop strategies to teach asthmatic children 

about their lungs and PFMs. Research implications include conducting a similar study with a 

larger sample, as well as further psychometric testing of the body knowledge instruments used in 

this study.
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CHAPTER I 

STATEMENT OF THE PROBLEM

Introduction

Children with asthma need to learn self-management as young as possible, in 

order to decrease long-term morbidity. Increasing children’s knowledge of the anatomy 

and function o f their lungs and how they are affected by asthma, and teaching them to use 

the tools available to identify the early onset o f  complications, can improve children’s 

capacity for self-management and thus prevent unnecessary hospitalizations and 

emergency room visits.

Peak flow meters (PFMs) are usually introduced as a  method of self-management 

to children with asthma between the ages of four and five years. It is believed that 

children younger than four years have greater difficulty mastering the PFM technique. 

Prior to being introduced to the use o f PFMs, many young children with asthma have 

learned to receive their medications by two methods: (I) through inhalers with spacers, 

which require natural, passive breathing instead o f deeper, more conscious breathing; or 

(2) metered dose inhalers (MDIs), which require intentional deep inhalation and breath- 

holding to achieve optimum benefit. When PFMs are introduced, children must learn new 

behaviors--that of inhaling deeply and exhaling as quickly and forcefully as possible— 

which oppose what they had learned before by using MDIs. This previously learned 

behavior of inhaling and breathholding with MDIs may cause confusion when the 

children must reverse the action and exhale quickly and forcefully into a PFM (Burkhart, 

1996).

1
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These contradicting actions raise the question of whether young children actually 

understand the purpose and relationship o f inhaling versus exhaling when using MDIs 

and PFMs, or whether they are simply imitating adult behavior or trying to please the 

adult when performing return demonstrations on the equipment. If  children continue to 

depend upon adult presence and motivation to perform self-care activities such as peak 

flow monitoring, these children will be less independent when the adults are not 

available. On the other hand, if  children achieve a deeper understanding of lung anatomy 

and function, they may be more likely to comply with future routine use of their peak 

flow meter, even when their parents are not present to remind them (e.g. in school, 

visiting friends), because they have learned to value the predictive information provided 

by their PFM.

Peak flow meters are simple, hand-held devices that measure the maximum flow 

rate o f air (in liters per minute) that can be generated by a short, sharp exhalation after a 

full inspiration (Leach, 1994). Most asthma specialists now recommend the use o f a peak 

flow meter in the self-management o f  asthma, believing it to be the most easily-used, 

objective measure of airflow obstruction. Once obstruction is detected, more accurate 

decisions about the need for medications can be made. After a thorough review of past 

research related to patients’ use of peak flow meters, Clark, Evans and Mellins (1992) 

recommended further research on the clinical, physiologic, and behavioral aspects o f peak 

flow meter use in order to increase the value of peak flow meters.

Health promotion and maintenance trends in health care have heightened the 

interest o f advocates for educating children about their asthma. In order to decrease the 

potential costs (human and financial) o f long-term complications, Todd (1995) advocated
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more comprehensive case management o f asthma, including education. Lewis and Lewis 

(1987) discussed the variety of programs which are available to teach children how to 

better manage their asthma, yet recognized that implementation has been slow because o f 

the reluctance of health care insurance agencies to reimburse for health education 

programs. This picture may change as health maintenance and managed care plans 

recognize the lower cost o f health promotion and maintenance compared to expensive 

emergency room and hospital care, placing a greater emphasis on teaching about asthma.

The overall goal o f the PFM is to assess daily lung function and determine if 

individuals with asthma need to adjust their medication dosage or schedule, or seek 

medical attention. The value of PFM use to manage asthma has recently been 

acknowledged by health care insurers and managed care plans. Morrissey (1995) 

discussed the results o f  the Outcomes Management System Consortium study which 

motivated Blue Cross and Blue Shield o f Massachusetts to offer PFMs to 2000 o f their 

patients who had severe asthma, in an attempt to provide better prediction and control o f 

asthma episodes.

Terry (1995) stated that the Mayo Clinic and the Harvard Community Health Plan 

(managed care systems) now require their asthma patients to use peak flow meters. Mayo 

also began to require better physician management and teaching o f self-management after 

learning that 55% o f asthmatic children were seen by physicians in urgent-care centers or 

emergency rooms instead of private offices. In addition, none of these children were 

making use of the patient education department, and only 20-25% were using steroid 

inhalers.
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Nurses have consistently been strong advocates of patient education and o f  

involving patients in self-management. It has taken the health care insurance companies 

years to adopt this wise philosophy, but now they are beginning to realize the benefits o f 

these strategies to the patient’s health and to their corporate budgets.

Background and Need for this Study

This study was conducted to evaluate an educational strategy to teach young 

children about asthma. The standard teaching about asthma and peak flow meters was 

compared to teaching with a doll which has stationary, three-dimensional lungs, and to a 

puppet with moving, three-dimensional lungs. Children ages 4 through 7 years were the 

focus o f the study, since children in that age group are beginning to assume more 

responsibility for self-management o f  their asthma. Also, physicians usually introduce 

PFMs to children in that age group. The general cognitive ability of children had to be 

taken into account when designing age-appropriate educational techniques, in order to 

enhance the effectiveness of those techniques.

Asthma rates, especially in children, have risen sharply over the past several 

years, affecting approximately 4.8 million children under age 18 (Adams and Marano, 

1995). Ferrante and Painter (1995) described asthma as the most common chronic 

pediatric lung disease that causes a high rate of emergency room visits, hospital 

admissions and school absences. Mortality related to asthma has also increased, rising

6.2% per year during the 1980s, especially in children ages 5 through 14 years (Weiss 

and Wagener, 1990). In Arkansas, the rates of death in European-Americans rose from 

9.5 per million in 1984-1989 to 15.3 per million in 1990-1995. In African-Americans, 

rates increased from 30.1 per million to 45.0 per million in the same period (Centers for
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Disease Control, 1998). In 1993, asthm a resulted in an estimated 198,000 hospitalizations 

and 342 deaths in people under 25 years o f  age (Centers for Disease Control, 1996). The 

costs o f  asthma care in 1990 for children under 18 years included $64.4 million for office 

visits, $2.4 million for hospital care, $100.2 million for emergency room visits, 10 

million lost school days, and $726.1 million in caretakers’ time lost from work (Weiss, 

Gergen and Hodgson, 1992). Rates in all o f  these categories continued to rise in 1993- 

1994, with the highest rates in the 5-14-year-old age group (Centers for Disease Control, 

1998).

The prevalence of asthma during the 1980s increased by almost 40% among 

children in the United States (Weitzman, Gortmaker, Sobol and Perrin, 1992). The 

authors surmised that diagnosis had improved during that time, and that lack of access to 

routine care made it more likely for children in the lower socioeconomic strata to require 

emergency care for acute exacerbations. On the other hand, improved treatment may have 

offset the increased prevalence. Part of that improved management has been the 

increasing use o f medications and monitoring with PFMs.

The rate o f asthma has continued to rise in the 1990s. An analysis of the 1993 

National Ambulatory Medical Care Survey (Woodwell and Schappert, 1995) indicated 

that asthma was the ninth most frequent reason patients visited physicians. O f 717,191 

visits in that data base, 35,154 (4.9%) were for asthma; 9,098 (25.9%) o f those asthma 

visits were for children under age 15 years. Burt and Knapp (1996) analyzed 1993-1994 

national vital and health statistics, finding that the rate o f  visits to physicians for asthma 

was 41.4 visits per 1000 persons, approximately a 50% increase over the 27.3 visits per
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1000 persons in 1980. They also concluded that asthma rose from the thirteenth most

frequently mentioned morbidity-related diagnosis in 1980 to the sixth in 1994.

These rising rates in childhood asthma, with a concurrent increase in mortality

rates, have motivated health care professionals to seek more effective strategies to teach

young children how to care for their asthma. Yet, little research has been done to evaluate

the best methods to teach young children how to manage their asthma as soon as possible

after it is diagnosed. This study evaluated a puppet with moving lungs as an age-

appropriate asthma education technique for young children.

D efinition o f  A sthm a

The International Consensus Report on Diagnosis and Treatment o f  Asthma

(National Heart, Lung and Blood Institute, 1992) defines asthma as:

A chronic inflammatory disorder of the airways in which many cells play 
a role, including mast cells and eosinophils. In susceptible individuals this 
inflammation causes symptoms which are usually associated with widespread 
but variable airflow obstruction that is often reversible either spontaneously 
or with treatment, and causes an associated increase in airway responsiveness 
to a variety of stimuli (p. 1).

An individual with asthma experiences recurrent wheezing, shortness of breath, 

chest tightness, and coughing, especially at night or in the early morning. Treatment 

typically includes anti-inflammatory agents such as inhaled corticosteroids, which 

decrease bronchial inflammation. Examples include Azmacort, Beclovent, and Vanceril. 

Medications are usually delivered by inhalation, in order to increase the direct effect on 

the airways and to decrease systemic side effects. Parenteral or oral routes may be used 

for initial treatment of severe asthma episodes.
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The other primary drugs used in the treatment o f asthma are bronchodilators, 

which open the airways by relaxing bronchial muscles. Examples include Ventolin, 

Proventil, Intal and Tilade. Inhaled medications are usually administered in dry or wet 

form through metered dose inhalers (MDIs) or nebulizers. MDIs allow the medication to 

be delivered more directly into the affected airways in higher concentrations than through 

a nebulizer (National Heart, Lung and Blood Institute (NHLBI), 1992). Young children 

often have difficulty using MDIs correctly, but the use o f spacers (enclosed pouches 

which hold the medication in suspension for 3 to 5 seconds) make it possible for 2 to 3- 

year-old children to use MDIs without too much o f the medication escaping into the 

surrounding air (NHLBI, 1992). If outpatient and home-based treatments are not 

successful, many patients with severe and even moderate asthma may need to be 

hospitalized for acute episodes (National Heart, Lung and Blood Institute, 1992). 

Classification o f Asthma bv Severity o f  Disease

Peak flow meters are usually prescribed as part o f the self-management o f  patients 

whose asthma is classified as moderate or severe. The National Asthma Education 

Program Expert Panel Report (National Heart, Lung and Blood Institute, 1991) classifies 

asthma into three categories:

1) Mild: Exacerbations respond to bronchodilators without the use o f systemic 

corticosteroids in 12-24 hours. Regular drug therapy is usually not required except for 

short periods o f time.

2) Moderate: Periodic use of bronchodilators is required during exacerbations for 

a week or more. Continuous around-the-clock drug therapy is required, often with
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systemic steroids. Regular use o f anti-inflammatory agents may be required for prolonged 

periods o f time.

3) Severe: This category requires continuous, multiple, around-the-clock drug 

therapy including daily corticosteroids, either aerosol or systemic, often in high doses 

(p. 10).

Patient Characteristics

Several researchers have analyzed characteristics o f  children with asthma. One 

study o f visits to physicians for asthma symptoms among children from birth through 4 

years (Schaubel, Math, Johansen, Mao, Dutta and Manfreda, 1996) demonstrated that the 

incidence o f asthma was twice as high for boys as for girls, and the average age o f onset 

was one year. Weitzman, Gortmaker and Sobol (1990) studied the racial, social and 

environmental risks for childhood asthma, using the 1981 National Health Interview 

Survey’s Child Health Supplement o f  15,416 children. The authors discovered that 

African-American children had higher rates and earlier onset of asthma than Euro- 

American children (4.4% versus 2.5%). The authors attributed these disproportionate 

rates to poverty, maternal cigarette smoking, large family size, smaller, more crowded 

homes, low birth weight, and maternal age younger than 20 years at the child’s birth. 

When the authors controlled for social and environmental characteristics through 

multivariate analyses, the increased risk for asthma among poor African-American and 

other poor children became statistically insignificant. The authors concluded that African- 

American and poor children in the United States do have higher rates o f asthma, but that 

much o f that difference may be explained by social and environmental characteristics, as 

opposed to racial factors. Marder, Targonski, Orris, Persky and Addington (1992)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



9

identified almost identical factors in their study of asthma deaths in 5 to 34-year-old 

individuals o f various ethnic groups in Chicago.

The mortality rates among African-American children with asthma have 

continued to remain high. In 1993, African-American children from birth to age 4 years 

were six times more likely to die from their asthma than Euro-American children. Among 

children with asthma ages 5 to 14 years, African-Americans were four times more likely 

to die; that rate rose to six times more likely in the 15 to 24-year-old age group (Centers 

for Disease Control, 1996). As in the studies cited above, socioeconomic factors may 

have contributed more to these rates than racial factors.

Special Considerations o f Children with Asthma

Plaut (1995) discussed the differences in asthma in younger children, stating that 

children with asthma under age 5 years are hospitalized three times more often than those 

in the 5 to 15 year age group. Plaut suggested that these younger children have smaller 

airways that are more susceptible to frequent infections and that their asthma is initially 

misdiagnosed as bronchiolitis. Also, their parents may have not yet learned to identify 

early signs of asthma attacks, and the children are too young to use a peak flow meter 

effectively. If  these younger children can begin to learn to use a peak flow meter after age 

4 years, they and their parents can acquire a strategy to identify asthma episodes, thereby 

potentially reducing the number and severity of attacks.

Purpose o f the Study

The purpose o f  this study was to compare three different methods of teaching 4 

through 7-year-old children how their lungs work in relation to a peak flow meter (PFM), 

as measured by their pretest and posttest scores on Vessey’s (1988) Inside-the Body-Test
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(modified) (IBT-M) and Vessey’s (1991) Body Parts Recognition Test (BPRT). Teaching 

methods included a puppet with inflatable lungs and a doll with stationary three- 

dimensional lungs, compared to a two-dimensional picture o f lungs shown in standard 

asthma education.

Research Ouestion/Hvpo thesis

Research Question: Will imitating a puppet with inflatable lungs using a peak 

flow meter (PFM) increase children’s knowledge of the anatomy and function o f the 

lungs?

Hypothesis: Controlling for age, children who learn to use a PFM by imitating a 

puppet with inflatable lungs will earn higher posttest scores on Vessey’s (1988) Inside- 

the Body-Test (Modified) (IBT-M), which measures recall memory, and Vessey’s (1991) 

Body Parts Recognition Test (BPRT), which measures recognition memory, compared to 

children who use a PFM after seeing either three-dimensional, stationary lungs in a doll 

or two-dimensional pictures o f lungs.

Definition o f Terms

1. General cognitive ability: This term refers to a person’s ability to process 

information received through the senses (Flavell, 1985). Subjects’ cognitive ability will 

be assessed through the Kaufman Brief Intelligence Test (KBIT) (Kaufman and 

Kaufman, 1990) which measures verbal and nonverbal ability o f individuals 4 through 90 

years.

2. Children’s Body Knowledge: This term is defined by Quiggen (1977) as the 

“information children acquire about the position, structure and function of their internal 

body parts” (p. 1146).
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3. Inside-the-Bodv Test—Modified fIBT-MI: This test was developed by Judith 

Vessey in 1988 to test children's recall memory o f internal anatomy and physiology, or 

body knowledge. Vessey adapted the test from Tait and Ascher (1955), Gellert (1962) 

and Smith (1973).

4. Body Parts Recognition Test (BPRT): This test was developed by Judith 

Vessey in 1991 to test children’s recognition memory o f internal anatomy and 

physiology, or body knowledge. The BPRT can be used with any age subject, and is 

especially appropriate for children who are too young to draw accurately, but may be able 

to identify some body parts.

5. Puppet with inflatable lungs: This tool was a 33-inch long puppet (named 

“Jeff’) with lungs that could be inflated and deflated by squeezing a vinyl bulb. The lungs 

were made visible by opening a Velcro-secured flap on the puppet’s chest. The puppet 

was used with a peak flow meter which was attached by plastic tubing to a foot-operated 

air pump, which made the indicator arrow move up on the PFM at the same time the 

puppet’s mouth and lungs were operated. This combination of movement created the 

illusion that the puppet was exhaling air into the PFM. [Appendix A].

6. Doll with three-dimensional, stationary lungs: This tool was a 33-inch long doll 

with no puppet-like movement, but with three-dimensional lungs that were made visible 

by opening a Velcro-secured flap on the doll’s chest. The lungs did not inflate or deflate. 

(Appendix A).

7. Two-dimensional pictures o f lungs: These pictures were drawings in the 

standard brochure used by the recruitment site Asthma Clinics affiliated with a regional 

pediatric hospital in a  mid-South metropolitan area. The pictures depicted normal lungs
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and lungs with bronchial tree constriction such as that seen in asthma, and were shown to 

all children in the Asthma Clinics. [Appendix B],

8. Peak flow meter (PFM): This tool was a simple, hand-held device which 

measured the peak expiratory flow rate (PEFR) to determine lung function. The child 

blew into a mouthpiece, making an arrow move to a number on the meter indicating the 

child’s PEFR. The child’s PEFR readings were initially determined by Asthma Clinic 

staff when the child had no acute asthma symptoms, to identify the “personal best” level. 

This level served as the ceiling to establish three PFM zones labeled by color. The Green 

Zone indicated that the PFM reading was greater than 80% of the “personal best,” 

allowing the child to maintain prescribed medications. The Yellow Zone indicated that 

the PFM reading was 50-80% of the “personal best,” which required additional 

medications. The Red Zone indicated that the PFM reading was less than 50% of the 

child’s “personal best,” requiring emergency treatment. An Astech brand o f PFM was 

adapted with tubing and a foot-controlled bellows-type air pump to simulate the puppet 

breathing into the PFM. [Appendix A]. Subjects imitated the puppet’s use o f the PFM by 

using their personal PFM provided by the Asthma Clinic.

Significance to Nursing

When teaching young children about their bodies, health care professionals must 

use age-appropriate techniques to hold the children’s attention and to explain illnesses 

and procedures in language which is compatible with their current abilities to learn. Small 

hand puppets have been used successfully in teaching young children about asthma. 

Detwiler, Boston and Verhulst (1994) evaluated the “Huff and Puff’ program, which uses
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puppets to teach 4 to 8-year-old children. The one-group pre-test, post-test design 

evaluated performance of 128 children on a questionnaire, showing a significant 

(p <.001) improvement in scores. Ramsey and Siroky (1988) described a  program using a 

puppet show, and reported positive feedback from children and parents. However, neither 

o f these programs used instruments with established design features, including validity 

and reliability. No studies have been reported in which puppets with inflatable lungs have 

been used to teach about peak flow meters. If  children perform self-care activities without 

learning the underlying principles of the techniques (e.g. rapid, forceful exhaling during 

PFM use to measure the lungs’ peak expiratory flow rate), they may continue to perform 

these procedures without truly understanding their purpose. They will remain “novices,” 

not progressing towards the “expert” level. Learning more about the anatomy and 

function of the lungs is an initial step towards expert understanding, which therefore 

increases the child’s cognitive ability to perform self-care.

Children may initially learn by imitating behavior, but a goal should be to develop 

strategies to help young children achieve a more accurate understanding o f why things 

work the way they do, instead of reflexively imitating behavior. A concept which is 

understood may hold more meaning for the child; therefore, the child can experience 

more active participation in care. Child-like imitation is a good beginning for self-care, 

but cognitive development should not stop if  children will be expected to react 

appropriately to novel situations in the future. If  children can Ieam how the lungs work by 

watching a puppet’s PFM arrow move and respond to lung expansion and contraction, 

they may more clearly grasp how PFMs are used in the management o f asthma. 

Additionally, children receive immediate feedback which provides positive reinforcement
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for action. When using their PFM at home, children can recall seeing how the puppet’s 

lungs moved, and perhaps visualize how their lungs are working inside their own chests.

Recent drawings that 4  through 7-year-old children have made o f the inside o f the 

human body (personal experience, 1996) revealed very few, seldom accurate depictions 

o f the lungs. Knowing the anatomy and function o f the lungs is a critical element in the 

successful self-management o f  asthma. Early learning by children may result in early 

intervention and more expeditious and effective self-care o f  asthma. If  a puppet is shown 

to increase children’s understanding of the lungs in relation to PFMs, health care 

professionals may use this approach with more confidence about outcomes and add to 

their arsenal of appropriate teaching strategies for young children. Basing practice on 

research-based knowledge enhances the credibility of that practice, and provides 

strategies that may be useful to other health care professionals as they teach patients to 

participate in self-care activities.
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REVIEW OF THE LITERATURE

Theoretical Framework

Theoretical considerations o f Chi, Hutchinson and Robins’ (1989) “novice to 

expert” shift in cognitive development provide a framework for the study o f  children’s 

development o f body awareness (Yoos, 1994). In addition, selected aspects o f  Bandura’s 

1969 Social Learning Theory provide a justification for the use o f puppet modeling for 

learned behavior. Much o f the research o f these theorists was conducted with young 

children, making their concepts especially relevant to this study, which explored the 

effects o f a puppet model on 4-through-7-year-old children’s understanding o f the lungs 

in relation to a peak flow meter (PFM) in the management o f asthma. Puppet modeling is 

surmised to be a key component in children’s progression from novice to expert 

understanding of their asthma self-management (Figure 1). Health care education and 

learning are essential to children’s ability to understand disease and its management 

through self-care. All knowledge related to asthma interventions for children must build a 

foundation on body knowledge. The variables in the theoretical framework for this study 

included general domain concepts in each box, with more specific domains related to the 

study under each broader concept (Figure 2).

Puppet Model 
Demonstrating a 

PFM

General Cognitive
Ability
* * * * *

Knowledge About 
Anatomy and Function 

of Lungs

Understanding of Lungs
in Relation to a Peak Flow

Meter (PFM)
*****

Use of a PFM in Self- 
Management of Asthma

Figure 1. Effect o f a Puppet Model on Children’s Shift from Novice to Expert

Novice Expert

15
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GENERAL COGNITIVE 
ABILITY:
• Novice-to Expert Shift
• Social Learning Theory
• Modeling

ASTHMA EDUCATION:
• Child-Oriented Asthma 

Education
• Use o f Peak Flow Meters in 

Children

PUPPETS IN ASTHMA 
EDUCATION:
• Educational Play with 

Puppets
• Use of Puppets in Teaching
• Puppets as Models

CHILDREN’S BODY 
KNOWLEDGE:
• Specific Knowledge 

About Anatomy and 
Physiology of Lungs

• Body Knowledge 
Assessment

Figure 2. Theoretical Framework Components Related to Teaching 
Children about their Lungs and Peak Flow Meters

General C o gn itive  Ability

Novice to Expert Shift

The standard Piagetian interpretation o f  cognitive development labels children as 

being in certain stages or levels, e.g., preoperational, concrete operational, or formal 

operational, based on their chronological age (Piaget, 1952). A recent paradigm shift has 

altered this theoretic formulation to the belief that children analyze information based on 

the underlying principles o f “novice to expert” shift theory (Chi, Glaser and Rees, 1982). 

This shift is independent o f age and is premised on the growth o f cohesive content 

knowledge in the learner (Chi, Glaser and Rees).

Chi, Hutchinson and Robin (1989) discussed the differences in novice and expert 

children’s abilities to sort and classify types o f  dinosaurs. They noted that children who 

were considered experts in the domain of knowledge about dinosaurs were able to 

classify dinosaurs in more complex, subtle ways than children who were considered
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novice in the dinosaur domain, and who sometimes sorted the dinosaurs based on 

explicitly depicted or irrelevant features, and often with less accuracy. A similar analogy 

may be seen in the content domain o f  computers. Some young children exhibit expert 

knowledge about computers and video games, far exceeding that o f “novice” adults. 

Under Piaget’s (1952) theory, which states that children are able to learn only 

chronologically influenced information, “expert” children should not have the cognitive 

structure to achieve the level o f dinosaur or computer expertise. On the other hand, adults 

should be more knowledgeable about dinosaurs and skilled with computers simply 

because they are older and thought to be more cognitively mature.

Benner (1984) explored the continuum from novice to expert status in clinical 

nursing practice. Benner noted that a  combination of “hands-on” clinical experiences and 

increased cognitive processing o f these experiences were critical factors in nurses’ 

abilities to progress along the continuum. Simply performing nursing procedures was not 

sufficient. Nurses had to analyze clinical situations in a more cognitively mature manner 

in order to become experts. This theory serves as a foundation for baccalaureate nursing 

education.

Yoos (1994) supported the theory o f Chi, Hutchinson and Robin (1989), stating 

that one should explore the nature o f  children’s knowledge deficits, rather than assuming 

that children are unable to understand medical information because o f  a cognitive 

structural inability. Yoos further stated that naive conceptions, especially inaccurate ones, 

must be identified and modified prior to introducing correct conceptions. If educators fail 

in this initial step, even the most creative teaching program may not achieve its goals. In 

other words, i f  a nurse attempts to teach a child about the self-care o f  asthma, and the 

child who is a novice does not even know what or where the lungs are, how they
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function, or what self-care is, the child will find it more difficult to understand the 

principles underlying the inhalation o f medicine or exhaling into a peak flow meter. In 

other words, a  basic knowledge deficit in a domain can impede progress to expert status 

in that domain.

The focus o f learning in this study was on helping children with asthma to 

understand the way their lungs work, so that they might better understand the purpose 

and function o f the PFM. Many young children either do not acknowledge the existence 

o f lungs in their drawings and discussions o f the human body, or depict them in very 

naive, inaccurate ways, e.g., in the head or throat (Alvin, 1968; Perrin, et al., 1991). Even 

some adults persist in their novice beliefs about the human body, especially if they did 

not have a strong foundation in their early school years. For example, Blum (1977) 

requested 87 college-educated adults (ages 21-51) to outline the body and draw and label 

the internal organs. Many errors were observed, and many drawings were crude and 

child-like. If those adults had learned more accurate information about the human body, a 

more mature conception of the body might have resulted in an expert level of 

understanding. Blum did not explore the correlation o f the body knowledge o f these 

adults with their health care practices, which would have enhanced the clinical 

significance o f his study. The provision o f an effective teaching strategy may benefit 

children by helping them to progress from a novice understanding towards a more expert 

understanding o f their lungs, possibly influencing their health care practices related to 

asthma. Measures such as Vessey’s Inside-the-Body Test (Modified) (IBT-M) (1988) and 

Body Parts Recognition Test (BPRT) (1991) have provided preliminary data that suggest 

that educational strategies measuring children’s knowledge o f the human body, including
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the lungs, can be developed. In previous studies (Table 1), most children did not 

acknowledge the existence of lungs until age 9 or 10 years.

It is, however, important to not attribute “prescriptive powers” (Yoos, 1994) to 

this process o f education. Yoos believes that “experts” are better able to understand the 

“underlying principles” and connections within a content domain, and can better 

understand similarities and “cause and effect relationships” (p. 136). Health professionals 

need to develop strategies which will move young children more quickly along the 

novice to expert continuum in their understanding o f asthma. Helping less cognitively 

mature people develop the capacities to understand cause-and-effect relationships, 

connections, and comparisons may promote asthma education’s focus on enhancing self- 

care and general health.

Piaget (1929) believed that children under 10 years o f age could not understand 

mechanical causality (what forces make events happen), but attributed human intentions 

to inanimate objects (e.g. the sun was hot because it wanted to provide warmth). Carey 

(1985) disagreed with Piaget’s restriction on children’s ability to understand causality, or 

“cause and effect,” stating that children much younger than 10 years, certainly by age 4 

years, could engage in theory-building, including the concept o f causality.

Social Learning Theory and Modeling

According to Bandura’s Social Learning Theory (1969), children acquire new 

skills through paying attention to others who are modeling the behavior, retaining what 

they have seen, reproducing the action, and being positively reinforced. The theory 

supports the proposition that understanding results o f an action can help young children 

learn, as illustrated by studies Bandura conducted (1969) with children as young as 

infancy who were able to imitate adult facial expressions. Bandura’s Observational
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Learning Effect is a proposition which suggests that a new procedure can be modeled and 

then verified for learning effect by the learner’s reproduction of the action. Attributes o f 

the model such as “intensity, size, vividness and novelty” (p. 136) are believed to 

enhance learning.

Also proposed by Bandura is that subsequent behavior is enhanced by incentives, 

such as telling the child that he will be successful after learning the action and being able 

to reproduce it. This results in “empathetic imitative learning” (Bandura, 1969, p. 130), 

which results in effective performance. Children in this study witnessed the puppet 

(model) being praised for blowing into the PFM (positive reinforcement), and they were 

praised when they correctly mimicked the puppet’s maneuver.

Bandura, Grusec and Menlove (1966) conducted a study in which 72 children, 

ages 6 to 8 years, were divided into three groups; each participant viewed five films of 

modeled behavior. One group watched the model very closely, another verbalized what 

they saw the model doing, and a third group counted rapidly while trying to pay attention 

to the film. The children who verbalized the modeled behavior produced significantly 

more (p<.02) matching responses, while the group who counted numbers achieved the 

lowest score (p<.001). In the same study, children who were given modeling cues 

(directions about how to repeat the modeled behavior) in smaller increments at spaced 

intervals remembered better than those who were exposed to multiple, complex 

sequences o f events.

In this study, the puppeteer verbalized what the puppet was doing, and the 

children were directed to verbally coach the puppet when he was using his PFM. Also, 

the children were only taught about the lung action in connection with a peak flow meter. 

A standardized script was used to insure that important concepts were consistently
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presented to each subject This procedure thus provided an optimum learning situation, 

according to Bandura’s theory o f social learning and modeling.

Applications of asthma education based on Bandura’s Social Learning Theory 

include an asthma care program in Denver, Colorado. The creators o f the “Living with 

Asthma” program, (Creer, et al., 1988) believed that children should be taught skills in a 

relaxed atmosphere, making it more likely that they can apply those skills when stressed. 

The creators applied two o f  the Social Learning Theory concepts. The first concept was 

“reciprocal determinism”, which considered the interaction o f cognition, physiology, 

physical/social environment and overt behavior in the self-management o f asthma. In 

other words, each of these four factors served as sources of influence on the individual’s 

behavior. The second concept was the “learning/performance dichotomy,” in which 

patients learned about aspects o f self-management which they might not have to 

implement until a future asthma attack, such as administration of emergency 

bronchodilators. Several pretest and posttest instruments were administered to 123 

children ages 5 to 17 years with asthma, as well as their parents. The subject pool was 

278 subjects. Tests included the Piers-Harris Self-Concept Scale, which has a test-retest 

reliability o f .80 and convergent validity (r = .61) with other similar instruments (Piers, 

1984); the Internal-External Locus of Control Survey, which has split-half, Kuder- 

Richardson, and retest reliabilities averaging .70; the Asthma Problem Behavior 

Checklist; the Asthma Precipitant Survey; the Children’s Attitude Survey; the Adult 

Asthma Attitude Survey; and, the Asthma Questionnaire. The first two tests are well- 

recognized in the psychometric field, while the remaining five instruments were 

developed specifically for the “Living with Asthma” program, and provided no validity 

or reliability statistics. Results on all post-tests yielded a statistically significant (p <.01)
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improvement in scores as a result o f participating in the program, indicating children can 

learn an act they will not use until later. These results were measured by analyzing the 

children’s Weekly Asthma Diary and Report o f  Asthma Attack/Episode, which were 

double-checked for accuracy by their parents when the children filled them out after each 

episode following the educational program.

One final concept under Bandura’s theory was the importance o f determining 

cognitive influences on children’s ability to manage their asthma, especially their 

“personal self-efficacy,” considered the individual’s belief that he/she is able to perform 

certain tasks well, such as discussing asthma with a friend or being able to tell when an 

asthma attack is imminent (Thoreson & Kirmil-Gray, 1983). Bandura (1982) also 

discussed the value o f “performance” or “enactive attainments,” which increase a 

person’s sense o f self-efficacy based on “authentic mastery experiences” (pp. 126-127). 

This heightened self-efficacy is based on the person’s level o f conviction that he or she is 

capable, as well as on vicarious experiences, in which a person observes someone else 

succeeding. If a child saw the puppet succeed in making the indicator arrow rise when he 

blew into the PFM, then engaged in a “mastery experience” by repeating the procedure 

successfully, the child may then have felt a higher sense o f  self-efficacy, which enhanced 

cognition. Self-efficacy was not one of the concepts being measured in this study, but 

may be included in a future study of compliance with peak flow meter use.

Asthma Education

In order to enhance the self-management skills o f  children with asthma, health 

care professionals must design educational programs suitable for the children’s cognitive 

level, and determine what activities children can safely and competently perform in their 

self-care. Studies described below provide evidence that children as young as ages 5 or 6
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years can participate actively in their own care. Eiser (1989) stated that it is improper to 

assume that children do not have the cognitive ability to understand medical information. 

Instead, learning should be considered a restructuring o f concepts over time, rather than 

simply an accumulation of facts. The importance o f increasing children's active 

participation in the self-management o f their asthma from the preschool years through 

adolescence is substantiated by Miller and Wood (1991), who demonstrated that 

preschool children can learn simple concepts such as when they are having difficulty 

breathing, and can leam to self-administer medications under close supervision. Such 

achievements can lead to a sense o f self-mastery and self-confidence in caring for their 

bodies.

Extensive references attest to the value o f  quality asthma education programs and 

their potential for decreasing the morbidity o f childhood asthma (Clark, Feldman, Evans, 

et al., 1981; Clark, Feldman, Freudenberg, et al., 1980; Clark, Rosenstock, et al., 1988; 

Colland, 1993; Deaves; 1993; Evans, et al., 1987; Feldman, 1987; Fireman, Friday, Gira, 

Vierthaler & Michaels, 1981; Ghory, 1977; Hindi-Alexander & Cropp, 1981; Howland, 

Baucher & Adair, 1988; Lewis, Rachelefsky, Lewis, de la Sota & Kaplan, 1984;

McNabb, Wilson-Pessano, Hughes & Scamagas, 1985; McNabb, Wilson-Pessano & 

Jacobs, 1986; Marion, Creer & Bums, 1983; Martin, Landau & Phelan, 1982; Parcel & 

Nader, 1977; Rachelefsky, 1987; Renne & Creer, 1976). In general, these authors found 

that involving children and their families in self-management of asthma as soon as 

possible after diagnosis helped decrease the morbidity and mortality of asthma.

In an era when feasibility is determined by quality and cost, Fireman, Friday,

Gira, Vierthaler and Michaels (1981) studied 26 children, ages 2 to 14 years, and 

determined that their comprehensive asthma education program for children and their
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parents significantly (p<.05) improved compliance and reduced asthma episodes, and 

decreased social and financial losses such as missed school days and emergency room 

and hospital care. The data demonstrated that asthma education decreased financial costs 

by one-half.

Few authors have reported specific, research-based outcome measures or cost- 

benefit analyses. However, Sullivan, Elixhauser, Buist, Luce and Eisenberg (1996) 

recommended that future studies related to asthma include such cost-benefit analyses. 

Each future strategy developed to improve asthma education and self-management could 

decrease the human and financial costs of asthma.

Child-Oriented Asthma Education

The range of teaching interventions in the last 10 years have been varied. Capen, 

Dedlow, Robillard, Fuller and Fuller (1994) described a creative summer camp-based 

program in which a videotaped puppet show described how the lungs work before and 

during asthma attacks. The 7 through 11-year-old children who viewed the puppet show 

then created models of lungs with plastic tubing, puffball cereal and paper, and breathed 

into tubing filled with a compressed sponge. They breathed into the tube when it was dry, 

then wet and swollen, allowing them to compare the difference between open and 

inflamed airways. The authors noted active participation and subjective improvement in 

children’s knowledge about asthma, but did not identify any formal evaluation measures 

in their description of this program.

A program titled “You Can Control Asthma” (Taggart, Zuckerman, Sly, 

Steinmueller, Newman, O’Brien, Schneider & Bellanti, 1991) teaches self-management 

skills to hospitalized 6 to 12-year-olds with asthma. It includes two videotapes: one of a 

hand puppet talking about how to handle negative emotions (e.g. fear, upset) related to
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asthma and a second videotape about basic self-management techniques (recognizing 

triggers and early warning signs and providing early treatment). Also provided were 

written materials about asthma self-management, as well as a 10 to 15-minute discussion 

with nursing staff. Included in the nurse-child interaction was practice and immediate 

feedback on self-management techniques, such as taking medications, making entries in 

an asthma diary, and doing breathing and relaxation exercises. Children in this program 

had statistically significant (p<.05) increases in knowledge, as measured by a 16-item 

knowledge test created by the researchers for this study. Validity and reliability statistics 

were not provided.

The “Open Airways” program (Columbia University Department o f Pediatrics, 

1984) was created for children ages 4 to 14 years and their parents. The subjects in this 

group o f inner-city families were low income and of limited education. The program had 

a variety of literacy-independent activities, including modeling, practice, and role play, 

and was based on social learning and group dynamics theories. The “Open Airways” 

program was evaluated in 1985 (Clark, Feldman, Evans, Duzey, et al., 1986) with 310 

children with asthma and their 290 parents. Parents in the program group scored higher 

on self-management knowledge (p<.001), attack management (p<.05), and preventive 

measures (p<.05) compared to the control group parents. The instrument was a 100-item 

Asthma Management Index developed for the study by the authors, and was found to 

have internal consistency. Children in the program group used more self-management 

skills (p<.05), measured by responses on the same questionnaire used for the parents.

An innovative computer game called “Asthma Command” was tested by Rubin, 

Leventhal, Sadock, Letovsky, Schottland, Clemente and McCarthy (1986). Children with 

asthma ages 7 to 12 years were randomly assigned to an experimental group (n = 25),
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which played the computer game related to asthma, or to a control group (n = 29), which 

played a non-asthma-related computer game. Subjects in the experimental group showed 

significant increases in knowledge (p<.001) and asthma self-management behaviors 

(p<.008), as measured by the standardized Parcel Knowledge o f Asthma Questionnaire, 

with a Kuder-Richardson of .56 (Parcel, Nader & Tieman, 1980), and the 40-item 

Children’s Health Locus o f Control (Parcel & Meyer, 1978), which has test-retest 

reliability ranging .62 to .75, internal consistency o f .75, and construct and discriminant 

validity.

Wilson-Pessano and McNabb (1985) discussed the value o f  learning specific 

skills and practicing them during the “Air Wise” (individual focus) and the “Air Power” 

(group focus) asthma education programs developed by the American Institutes for 

Research and the Kaiser-Permanent Medical Groups in 1984. They based these programs 

on cognitive social learning theory by providing children with performance 

accomplishment experiences which strongly motivated behavior change. The authors 

further emphasized the need to develop more self-management education programs for 

preschool-age children and their parents.

Parcel, Nader and Tieman (1980) believed that self-management can be started as 

young as age 5 or 6 years of age. The authors compared 53 children with asthma in an 

educational program consisting o f 24 weekly (40-minute) classes, with a workbook that 

stimulated group discussions and role-play, to 51 children who served as a comparison 

group, and who participated in the program during the second year. Those in the 

experimental group demonstrated improved knowledge (p<.005), measured by a 20-item 

true/false test developed by the authors, with a reliability of .56; a  sense of more control 

over health (p<.018), measured by the Children’s Health Locus o f  Control Scale (Parcel
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& Meyer, 1978); and reduced anxiety related to their asthma (p<.006), measured by the 

Children’s Illness Anxiety Scale (Brodie, 1974), which had a significant correlation with 

the Children’s General Anxiety Scale (Sarason, S., Davidson, K., Lighthall, F., Waite, R. 

& Ruebush, B., 1960).

Richards, Church, Roberts, Newman and Garon (1981) described a  residential 

program for asthmatic children 6 years and older. Children viewed a slide-tape program, 

read printed material from the American Lung Association, and participated in group 

discussions. They were asked to self-administer medications under direct supervision, 

and were rewarded with special privileges (not defined by the authors) for compliance. 

Success was evaluated by periodic quizzes o f their knowledge about asthma, performance 

evaluations, assessment of their clinical condition (wheezing or coughing), number o f 

absences from school, and hospitalization frequency. Child and parent surveys indicated 

high levels o f  satisfaction. The only statistical results provided by the authors was the fact 

that patients remembered to take their medications 90% of the time within one month o f 

beginning the program. Residents were encouraged to participate in their care to the 

greatest extent possible, and received high performance ratings during program 

development.

The Self Care Rehabilitation in Pediatric Asthma program (Whitman, West, 

Brough & Welch, 1985) was designed for preschool (2 to 5-year-old) and school-aged (6 

to 14-year-old) children. Twenty-one preschool children served as their own controls, and 

38 school-agers were randomly assigned to study or to control groups. Study groups 

learned a variety o f skills related to asthma self-management through didactic classes, 

group discussions, and practicing skills such as breathing control, body relaxation, 

bronchial hygiene, and physical conditioning. Participants demonstrated a  statistically
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significant (p<.05) decrease in the number o f asthma episodes. The school-age group 

demonstrated an increase (p<.05) in post-test knowledge and skills, based on a 10-item 

multiple choice test created by the authors.

Mobley (1996) studied the health and safety knowledge o f 206 children ages 3-6 

years, and found that even the youngest children had learned a  large amount about health 

and safety, and scored well on a 42-picture-format Preschool Health Knowledge 

Assessment. This tool was designed for young children with limited verbal skills, and had 

a test-retest reliability o f .89 with power greater than .995 (p<.05). Health professionals 

may be seriously under-estimating how much young children really do understand, 

because the tools for measuring that knowledge have been limited.

Taggart, Zuckerman, Sly, et al. (1991) conducted a pretest/posttest study of the 

“You Can Control Asthma” program with 12 children ages 4 to 12 in an outpatient 

pediatric clinic. Data were collected through daily diaries, interviews with children and 

parents, results o f Parcel’s Children’s Health Locus of Control Scale (Parcel & Meyer, 

1978), and pre-tests and post-tests of asthma knowledge. All subjects showed a 

significant (p<.05) increase in knowledge of triggers, early warning signs, and 

appropriate self-management behaviors. Subjects also showed a significant (p<.02) 

increase toward intemality, which was defined as an increased sense of personal ability to 

control asthma on the Health Locus of Control Scale. These children also had less 

disruption o f activities of daily living, and increased self-management skills.

Jackson and Vessey (1992) recommended a multisensory approach which 

involves all o f  the child’s senses in a learning task, especially for preschool and school- 

aged children. For example, Vessey (1988) used anatomic rag dolls to explain anatomy 

and physiology, and doll hospitals have been successfully used to explain various
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procedures to young children. This concept will be discussed further in the section 

covering the use of puppets to teach children.

Clark (1983) identified several future research needs, including better measures o f  

the effectiveness o f developmentally based programs on a child’s self-management 

behavior. He described the need to develop programs more appropriate for the cognitive, 

psychosocial and psychomotor needs of children, and to determine whether a child’s 

understanding o f body functions reduces the stress or anxiety related to asthma. Clark 

(1989) also stated that future asthma education research should promote the design and 

implementation o f asthma education programs for special populations, such as very 

young children and hard-to-reach groups.

The need for a strong, early foundation in education about asthma was illustrated 

in a 1982 study by Martin, Landau and Phelan. The authors assessed the asthma 

knowledge o f 336 twenty-one-year-olds who had developed asthma before age 7 years. 

The researchers found that these young adults had a poor understanding of asthma, which 

may have affected their self-management behaviors. For example, there was a high 

incidence o f smoking and misuse o f bronchodilator aerosols by these young adults. The 

authors concluded that these subjects would have benefited from better education about 

their asthma at an earlier age.

Several authors (Clark, 1989; Clark, Gotsch & Rosenstock, 1993; Jones, 1981; 

Miles, Sawyer & Kennedy, 1995; Richards, Church, Roberts, Newman & Garon, 1981; 

Taggart, Zuckerman, Lucas, Acty-Lindsey & Bellanti, 1987) have indicated a need for 

more educational programs for younger children. Miles, et al, (1995) stated that programs 

which focus on younger children should help these children become more confident of
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their ability to manage their asthma, and that content should be based on psychological 

and developmental considerations.

The programs described in this section have demonstrated the value of creative 

approaches such as role-play, hands-on experiences with craft materials simulating lungs, 

puppets talking about asthma, computer games, and practicing skills related to self

management o f asthma. This study was a step towards developing the technique o f  using 

a puppet to teach young children about their lungs in relation to a peak flow meter, in 

response to Clark’s (1989) call for more strategies designed for very young children. A 

puppet such as the one used here would also be useful with older children, but would be 

most effective for younger children who do not learn as easily by verbal explanations or 

two-dimensional pictures of the lungs.

The Use o f Peak Flow Meters in Children

A critical component for practitioners in the management o f asthma in children is 

the accurate assessment o f lung function. Attempts have been made to measure the 

pulmonary function o f children since the early 1900s. One of the earliest published 

studies was conducted by Edwards and Wilson (1922), who concluded that vital capacity 

was strongly correlated with body height and that spirometers which exert minimal 

resistance during exhalation should be used to measure vital capacity in children. The 

PFM brands used today, including the Astech brand used in this study, are very easy to 

use, even by young patients, because they create minimal resistance to airflow.

Turner and McLean (1951) studied 50 normal children ages 5.75 to 14 years, to 

determine baseline pulmonary function measures. They, too, discovered a strong linear 

positive correlation (B=.0341) between height (measured in centimeters) and vital 

capacity (measured in liters), and noted that apprehension and excitability among the
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subjects, unfamiliarity with the equipment, and lack o f  cooperation may have influenced 

the results.

Helliesen, Cook, Friedlander and Agathon (1958) studied respiratory physiology 

in 85 children ages 5 to 17 years, and discovered that some measures o f lung volume 

were harder to measure because the children appeared to lack understanding o f the 

importance o f maximum inspiration and expiration during testing. The authors did not 

indicate which specific age groups were more difficult to assess, but possibly were 

referring to the younger subjects.

Heese (1961a) measured Forced Expiratory Volume and Forced Vital Capacity in 

122 boys and 55 girls with no history o f respiratory disorders, and found these tests 

suitable for assessing ventilatory function in children over the age o f  7 years because the 

tests were simple, interesting, easy to perform and could be repeated. Heese (1961b) also 

studied the effects o f repeated testing, and noted no learning effect when the test was 

repeated after 30 minutes or several days.

Dickman, Schmidt and Gardner (1971) used an automated, computerized 

spirometer to measure lung function in 482 boys and 468 girls, ages 5 to 18 years, with 

no history of pulmonary disease. The authors established standardized means which have 

been useful in subsequent pulmonary function testing. Brough and Jackson (1972) also 

used an automated, computerized spirometer with 212 students ages 5 to 7 years, but 

added supplemental instruction about the test prior to the standard instructions provided 

immediately before the test to the experimental group. Those who received the 

supplemental instruction performed significantly better (p<.001) on the spirometer than 

those who received only the standard instruction. These studies which initially
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established standardized norms for vital capacity in children served as the basis for the 

normative charts used with modem PFMs.

Peak flow meters (PFMs) have been used to help children manage their asthma 

since 1978 (Persaud, et al., 1996). One early study (Chai, Purcell, Brady & Falliers,

1968) while only testing 15 children, found that correlations between symptom diaries 

and Peak Expiratory Flow Rates (PEFRs) were widely variable and often negative. Battu, 

Collins-Williams and Zaleskey (1982) studied 55 patients, ages 5 to 18 years (mean 9 

years), asking them to assess their PEFRs 3 times a day for 2 weeks with mini-Wright 

Peak Flow Meters (one o f the earliest versions of portable PFMs available). The patients 

also maintained asthma diaries. The researchers concluded that the PFM could be used 

with children as young as 5 years, and provided much more valuable clinical information 

than infrequently administered spirometry tests.

Sly, Landau and Weymouth (1985) studied the ability of 14 children, ages 7.9 to 

18.0 years (mean 11.3 years) to predict the degree o f  their airway obstruction by 

comparing perceptions o f symptoms with PFM readings. There was no correlation 

between scores (p<.05), even after a 4-week learning period. The investigators concluded 

that inexpensive peak flow meters should be used to provide consistent, objective 

measures o f lung function. The following year, Tsanakas and Karpouzas (1986) 

replicated the Sly, et al., study, and reached similar conclusions. In 1987, Silverman, et 

al. (1987) studied 18 asthma patients (7 to 43 years old), asking them to predict their 

PEFR (0 = worst, 5 = best) and to compare their predictions to actual PFM readings. 

Correlations ranged from 0.97 to 0.99, and the scores improved.

A 1984 study by Harm, Kotses and Creer compared the results o f the Vitalograph 

and Healthscan brands o f PFMs, and found correlations to be low when performing
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intrasubject comparisons, unless the same brand of PFM was used by the subject each 

time. Deng and Azizi (1996) noted similar findings in their study comparing the Wright, 

mini-Wright, and Pocket PFMs. Use of a  consistent model o f PFM for each patient also 

increases intrasubject reliability.

Harm, Kotses and Creer (1985) conducted a descriptive study o f 25 children, ages 

6 to 16 years, in which the children learned to use PFMs. They demonstrated that the 

base rate or prior probability o f a child’s asthma attacks could be placed into a 

conditional probability equation and improve the predictability of asthma attacks by 

almost 500%.

Lloyd and Ali (1992) conducted a descriptive study, asking 50 parents of children 

ages 5 years and older about their knowledge o f their children’s peak flow readings and 

how useful they found the PFMs in daily management. O f the 50 parents, 44 stated they 

found the PFM useful in recognizing severe asthma attacks, and 42 remembered their 

children’s danger PFM level to within 10% o f the correct value. Only 20% stated they 

used the PFM when their children were apparently well. The authors concluded that 

parents should continue to use the PFM to predict severe attacks, but that they should also 

use them daily to try to prevent severe attacks.

There is disagreement on the best age to begin teaching children about PFMs. 

Some authors argue that PFM readings in children younger than 5 years are not always 

reliable, especially if the child is tired or uncooperative (Tinkelman & Conner, 1994). 

Plaut (1995) agreed that children under age 5 years have difficulty using PFMs to 

monitor asthma episodes. The PFM measures large airway function, which may not 

measure inflammation o f  smaller airways in children (Blessing-Moore, 1994). 

Consequently, spirometry is more effective than peak flow monitoring when assessing
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children with mild asthma, while PFM use should be reserved for children with moderate 

or severe asthma (National Asthma Education Program, 1991).

Rachelefsky (1995) disagreed with the previous authors, stating that in his 

practice, children as young as 4 years learned to use a  peak flow meter and record the 

results. Many health care professionals introduce the PFM to children between 4 and 5 

years o f age, and expect routine use o f the PFM beginning at age 5. Because PFM 

parameters are less standardized in younger children (Blessing-Moore, 1995), those under 

age 6 years should establish a “personal best” score o f their PFM on a day when they are 

free o f asthma symptoms, and use that number as their daily target instead of relying 

solely on standardized norms provided with PFM manufacturers’ instructions (Plaut, 

1995). The earlier the child learns about PFMs (e.g. between ages 4 and 5), the more 

fam iliar the device should be when regular use is expected beginning at age 5 years.

Children’s Body Knowledge

A first step in assessing the effectiveness of a puppet in teaching children to use a 

PFM requires a measure o f the child’s knowledge of the lungs before and after the 

intervention. Knowledge o f the lungs falls under the broader concept of “body 

knowledge,” which was defined by Quiggin (1977) as the “information children acquire 

about the position, structure, and function o f their internal body parts” (p. 1146).

Early studies (Gellert, 1962; Schilder & Weschler, 1935; Tait & Ascher, 1955) 

found that children’s body knowledge increases with age, and later studies (Alvin, 1986; 

Amann-Gainotti & Antenorre, 1990; Brumback, 1977; Crider, 1981; Glaun & Rosenthal, 

1987; Jones, Badger & Moore, 1992; Porter, 1974; Smith, 1973, Wynn, 1989) supported 

that conclusion. Wilkin, Dyk, Faterson, Goodenough, and Karp (1962) stated that young 

children perceive their bodies in global terms, then progress toward a more differentiated,
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articulated and discrete body concept. As they develop sensations, feelings, and thoughts, 

children can generate a distinction between what is “inside” and what is “outside” (p. 

347). Crider (1981) also proposed a similar model o f body knowledge development, in 

which children progress from primitive, global interpretations to more detailed, abstract 

understanding.

Some descriptive studies have indicated that children’s articulated concepts of 

body knowledge are influenced by factors such as health status or hospitalization (Alvin, 

1986, Badger & Jones, 1990; Eiser, Town & Tripp, 1988; Gibbons, 1985; Neff & 

Beardslee, 1990; Perrin, Sayer & Willett, 1991; Smith, 1973); health education, parental 

education level, and emotional stability (Alvin, 1986; Crider, 1981; Smith, 1973; 

Williams, 1978,1979). Most studies have shown a relationship between scores on body 

knowledge tests and age, except for Gibbons (1985), Quiggin (1977), and Vessey (1988). 

The effects o f gender were variable (Alvin, 1986; Amann-Gainotti & Antenore, 1990; 

Gibbons, 1985; Porter, 1974; Quiggin, 1977; Smith, 1973; Williams, 1979). Table I 

contains a summary of these studies.

Carey (1985) described conceptual changes in children’s thinking about the 

human body, and analyzed several previous studies which explored children’s body 

knowledge. Carey discussed the transition from the long-standing tenets of Piaget’s 

(1952) cognitive theory, stating that adults should avoid labeling children as being in one 

of Piaget’s stages (preoperational, concrete operational, and formal operational), 

therefore limiting the child’s ability to understand. Rather, children should be viewed as 

restructuring knowledge within specific domains, reaching deeper understanding as they 

undergo novice-to-expert shifts.
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Table 1. Body Knowledge Studies 1935-1991

Study Number/Age 
& Type of 
Subjects

Instruments
Used

Age
Effects

Gender
Effects

Other
Findings

Schilder
&
Wechsler
(1935)

40 well 
children, 3-14 
years old

Interview Scores 
increased 
with age

Not stated After age 11 
years, gave 
“correct” 
answers

Nagy
(1953)

270 well 
children, 8-11 
years old

Interviews,
essays,
drawings

Scores 
increased 
with age

Not stated Need to teach 
human anatomy 
in schools

Tait&
Ascher
(1955)

350 adults, 22 
sixth graders

Drew body 
outline and 
body organs

Adults’
scores
were
higher
than sixth
graders’

Not stated NVA

Gellert
(1962)

96 hospitalized 
4.9-16.11 years 
old

Structured 
interviews, 
drawing 
inside body 
outline 
(Gellert 
Index of 
Body
Knowledge)

Scores 
increased 
with age

No
significant
difference
(p<.05)

Most had little 
or no health 
education 
regarding body

Smith
(1973)

86 well, 60 
hospitalized 
children, 8-10 
years old

Structured 
interviews; 
Modified 
Gellert Index 
o f Body 
Knowledge

Scores 
increased 
with age

Boys
knew
more
parts
(p<.05)

Those of 
college- 
graduate fathers 
had higher 
scores (p<.01); 
ill children bad 
higher illness 
knowledge 
scores (p<-01)

Porter
(1974)

144 well 
children, 
grades 1, 3, 5

Tait&  
Ascher body 
outline; 
identified 
parts

Scores 
increased 
with age

Boys
knew
more
parts

NVA
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Table 1: Body Knowledge Studies 1935-1991, continued

Study Number/Age 
&  Type of 
Subjects

Instruments
Used

Age
Effects

Gender
Effects

Other
Findings

Brumback
(1977)

150 well 
children, 
grades 1-6

Tait& 
Ascher 
Inside-the- 
Body Test

Scores 
increased 
with age

Not stated N\A

Quiggin
(1977)

46 well fourth 
graders (10.8- 
11.9 years

Modified 
Gellert Index 
o f Body 
Knowledge

None
noted

Boys
knew
more
parts

No health 
education on 
body at this age 
(in England)

Williams
(1978)

166 Filipino 
(80 well, 86 
ill); 146 
Americans (86 
well, 60 ill); 
grades 3 and 5

Modified 
Gellert Index 
o f Body 
Knowledge; 
interview 
about illness

Scores 
increased 
with age 
(pc.001)

American 
girls knew 
more than 
Filipino 
girls
(p<.002)

Filipinos o f 
fathers with 
less than 
college
education knew 
less; Filipinos 
knew less than 
Americans 
(p<.005)

Williams
(1979)

359 Filipinos, 
180 well, 179 
ill; grades 1,3, 
and 5

Modified 
Gellert Index 
of Body 
Knowledge; 
interview 
about illness

Scores 
increased 
with age 
(p<.05)

Boys
knew
more
parts
(p<05)

Children o f 
fathers with 
more education 
knew more; 
severe illness 
increased 
illness score, 
but no
difference in 
body
knowledge

Crider
(1981)

21 well 
children, 6-12 
years old

Tait& 
Ascher 
Inside-the- 
Body Test 
and
structured
interview

Scores 
increased 
with age

Not stated NVA
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Table 1: Body Knowledge Studies 1935-1991, continued

Study Number/Age 
& Type of 
Subjects

Instruments
Used

Age
Effects

Gender
Effects

Other
Findings

Denehy
(1984)

80 well, 60 
hospitalized, 
grades 2 ,4 ,6

Structured
interview
about
selected body 
organs

Scores 
increased 
with age

Not stated N/A

Gibbons
(1985)

10 deaf, 10 
non-deaf, 8-10 
years old

Tait& 
Ascher 
Inside-the- 
Body Test

Not stated Non-deaf 
girls knew 
more 
parts than 
non-deaf 
boys

Deaf knew less 
(p<.05); had 
less content on 
body in class

Alvin
(1986)

24 ill 
(recurrent 
abdominal 
pain- RAP); 39 
well children, 
6-12 years old

Modified 
Gellert Index 
o f Body 
Knowledge; 
Tempera
ment and 
Behavioral 
Style 
Surveys

Scores 
increased 
with age 
(p<.00l)

Girls
knew
more
parts
(p<-03)

For younger 
subjects, 
parent’s 
education and 
occupation 
significant 
(p<.01, .05). No 
differences in 
body
knowledge 
between RAP 
and well.

Glaun&
Rosenthal
(1987)

210 well 
children, 5-11 
years old

Drawing 
inside body 
outline; 
interview

Scores 
increased 
with age 
(linear, 
p<.001)

Not stated N\A

Eiser,
Town&
Tripp
(1988)

49 with 
asthma, 49 
well children, 
7-16 years old

Question
naires about 
body and 
about asthma

Body 
scores 
increased 
with age
(p<.001)

Not stated N\A
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Table 1: Body Knowledge Studies 1935-1991, continued

Study Number/Age 
& Type of 
Subjects

Instruments
Used

Age
Effects

Gender
EfTects

Other
Findings

Vessey
(1988)

159 well 
children, 4.5- 
7.5 years old

Inside-the- 
Body Test 
(Modified)

No age 
difference 
s within 
teaching 
groups

Not stated Subjects in 
multi-
media program 
about body 
earned higher 
scores (p<.005)

Wynn
(1989)

86 well 
children, 6-12 
years old

Test-retest on 
Modified 
Gellert Index 
o f Body 
Knowledge

Scores 
increased 
with age 
(p<.001)

No effect 
(p<-05)

NVA

Amann- 
Gainotti & 
Antenore 
(1990)

360 well, 5-10 
years old; 213 
well, 11-15 
years old

Drawing 
inside body 
outline

Linear
relation
between
age and
number
and
quality o f  
parts

Older 
boys drew 
genital 
organs 
more 
often than 
girls 
(p<-05)

NVA.

Badger &
Jones
(1990)

80 deaf, 190 
non-deaf, 5-15 
years old

Tait& 
Ascher 
Inside-the- 
Body Test

Scores 
increased 
with age
(p<.001)

No effect Deaf knew less 
(p<.001); had 
no health 
education.

Neff&
Beardslee
(1990)

20 with cancer, 
20 with ortho
pedic Dx; 20 
healthy; 8-13 
years old

Modified 
Gellert Index 
o f Body 
Knowledge

Scores 
increased 
with age 
(p<.05)

Not stated Those with 
cancer knew 
more (p<.05); 
had more 
education about 
body in hospital
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Table 1: Body Knowledge Studies 1935-1991, continued

Study Number/Age 
& Type of 
Subjects

Instrum ents
Used

Age
Effects

Gender
Effects

Other
Findings

Perrin,
Sayer&
Willett
(1991)

49 with 
seizures, 47 
with
orthopedic 
Dx, 96 well; 
5-16 years old

Body 
Concepts 
Interview (no 
drawing)

Scores 
increased 
with age
(p<.001)

No
difference
QK.05)

No difference 
R\T socio
economic status 
(p<-05)

Vessey & 
O’Sullivan 
(in press)

50 with 
cardiac Dx; 
50 healthy; 5- 
15 years old

Vessey 
Inside-the- 
Body Test

Scores 
increased 
with age 
(p<-05)

Not stated No significant 
difference 
(p<05) 
between those 
with and 
without cardiac 
Dx.
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In general, the studies described in Table I demonstrated a consistent pattern of 

body knowledge increasing with age. Boys knew more body parts than girls in four 

studies. Girls knew more parts than boys in two studies, and there was no difference in 

four other studies. The rem a in in g  eleven studies did not discuss gender differences. Four 

studies showed a positive effect o f parents’ education levels on children’s body 

knowledge. Eight o f the studies used the Gellert Index of Body Knowledge (Gellert, 

1962), five used the Tait and Ascher Inside-the-Body Test (Tait & Ascher, 1955), two 

used the Vessey Inside-the-Body Test (Vessey, 1988), and the remaining eight studies 

used unspecified tests. Few o f the studies measured validity and reliability o f the body 

knowledge instruments (Vessey, 1988; Wynn, 1989). The most recently used instrument 

is the Vessey Inside-the-Body Test, which is still being validated.

Specific Knowledge About Anatomy and Function of the Lungs

If  children younger than nine years do not have an accurate understanding o f lung 

functions and the concepts o f inspired and expired air, they may have more difficulty 

mastering equipment such as a PFM. Health care professionals should help children 

understand the underlying mechanisms o f the lungs in relation to a PFM prior to teaching 

them the actual technique. The initial phase o f this teaching process includes assessing 

children’s knowledge of the internal human body. Several researchers (Gellert, 1962; 

Smith, 1973; Tait & Ascher, 1955) developed or modified instruments over the years 

which can be used to assess this knowledge. Vessey developed the most recent 

instruments, including the Inside-the-Body Test—Modified (IBT-M) (1988), which tests 

recall memory, and the Body Parts Recognition Test (BPRT) (1991), which tests 

recognition memory. These tests will be described in greater detail later in this chapter.
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It was proposed that children need to understand the function of the lungs in order 

to effectively use a PFM. Therefore, the major purpose o f  this study was to determine 

whether a puppet with moveable lungs was effective in teaching children how their lungs 

function in relation to a PFM. In order to test this hypothesis, children’s body knowledge, 

particularly their knowledge o f  the lungs, was explored. Nagy was one o f the earliest 

theorists to study children’s body knowledge. In a 1953 study o f 270 children, ages 8 to 

11 years, Nagy asked them to write an essay describing how they breathe. She discovered 

that most children (61.03%) mentioned the nose, mouth and throat, but not the lungs, 

indicating that they may have perceived the air circulating around in the head region, but 

not going elsewhere in the body. Of those 40% who did draw the lungs, only 30% drew 

them in the chest region. The rest drew them in the head or neck (50%) or in the abdomen 

or outside the body (20%). Half of the children who drew the lungs sketched them as 

round figures; a  few drew them as vein-shaped, with no central vein in the chest; 30% 

drew them in such varied forms that they could not be classified. Nagy surmised that, 

although children studied books about the human body, they did not appear to learn the 

content well.

Another classic descriptive study followed Nagy nine years later. Gellert (1962) 

described children’s depictions of the lungs, stating that half o f the 7 to 11-year-old 

children drew the lungs in the head or neck region, perhaps because that was where they 

felt the air moving when they breathed. Over 40% of the 9 to 10-year-olds thought the 

heart helped them breathe. Others thought the stomach was used for breathing because 

they noticed it moving in and out. However, by the age o f  9 or 10 years, well over half of 

Gellert’s subjects associated the lungs’ activities with breathing. After age 9, most could 

articulate the role of the lungs in purifying blood, some form o f the interaction between
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pulmonary and cardiac function, the exchange o f  gases in the lungs, and/or the fact that 

air gets to the rest o f the body.

Other researchers have specifically described children’s drawings and 

descriptions o f the lungs in their studies. Tait and Ascher (1955), in their study of 350 

adults and 22 sixth graders, reported that the respiratory system ranked seventh in the 

systems to be identified by sixth graders, after the musculoskeletal, gastrointestinal, 

central nervous, cardiovascular, regional (chest, abdomen), and special sensory (eyes, 

nose, ears) systems. Quiggin (1977), in her study o f 46 fourth-grade children, an age 

when children usually begin studying science, reported that most children drew lungs in 

the correct position, but too small in size. When asked to describe functions, some stated 

that the lungs pump air, prevent germs from entering the body, and take in oxygen. One 

child stated that the lungs protected the heart and helped hold in the stomach.

Williams (1979) studied the drawings o f 359 Filipino children in grades 1,3 and 

5. Only 28% identified the lungs. Many of those drew circular figures in various parts of 

the body. Only 33% of the healthy and 25% of the ill children described the function of 

the lungs correctly; only two o f  those were in the first grade. Others either did not know 

the function, or gave too general (“make us healthy”), or incorrect functions such as 

“covers heart,” “stores waste,” “passage of food,” or “strengthens bones.” Most of these 

misconceptions were stated by the 5th graders. Those who described the lungs correctly 

stated that the lungs spread oxygen through the body and helped with inhalation and 

exhalation.

Eiser and Patterson (1983) interviewed 26 children at each of four age levels (6, 8, 

10 and 12 years) and had them draw the inside o f their bodies and answer questions about
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how the body is organized and functions. They reported that all the children realized the 

importance o f breathing, but did not know how people breathed. Similar to Nagy (1953) 

and Gellert’s (1962) findings, most children (except for a few of the oldest subjects) 

thought the mouth or stomach were the major breathing organs, or located the lungs in 

the throat in their drawings.

Glaun and Rosenthal (1987) explored the body knowledge o f 210 healthy children 

ages 5-11 years. After drawing what they thought was inside the body, they were asked to 

verbally describe any items they thought existed but did not know how to draw. Over 

70% (150) of the children were able to verbalize more than they could draw, 

demonstrating progressive knowledge with age as other studies have done. At age 5, none 

o f the children identified the lungs. At age 6, only 10% identified the lungs, with 24% at 

age 7,43%  at age 9, and 46% at age 10-11 years.

Eiser, Town and Tripp (1988) explored through a questionnaire the body 

knowledge of 49 British children ages 7 to 16 years (mean 10.3 years), and assessed the 

asthma knowledge of the 25 subjects in the group who had asthma. The latter group knew 

less about the body than the healthy children did, which the authors attributed to a 

possible delay in general development o f children with chronic illnesses compared to 

healthy children. What was more disturbing to these investigators was the finding that the 

children with asthma knew little about their illness and did not increase their knowledge 

with age. They appeared to use their inhalers by mimicking an adult’s technique, but not 

understanding the reasons for inhaler use. The authors surmised that the children were 

given minimal information when initially diagnosed with asthma because they were 

considered too young to understand. As these children grew older, health care 

professionals failed to give them updated information.
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Smith (1973) studied 146 children ages 9 to 11 years, drawn from a hospital and 

an elementary school. Smith developed the Modified Gellert Index o f  Body Knowledge 

(MGIBK), which was scored as follows: 1) each body organ named received a score o f 

0.5 points; 2) each organ drawing that met the criteria for size, location, and 

configuration o f that organ received a score of 0.5 points; and 3) organ function 

statements were scored at three levels, with a maximum score of 1.0 for functions 

described clearly and accurately. The MGIBK has a  test-retest reliability of .70 (p<.001) 

(Wynn, Schmidt & Alvin, 1994), but has not had other validity or reliability data 

published. The mean score for major body organs on the MGIBK in Smith’s study was 

10.84 for the third graders and 16.95 for the fifth graders (out of a possible maximum 

score o f  36). This score included points for how much the children understood about 

illness causation.

Content on human anatomy and physiology is taught in increasing detail as 

children progress through elementary school. However, in subsequent studies (Alvin, 

1986; Wynn, 1989), scores established by Smith (1973) did not reflect the extensive 

curriculum provided to children in typical elementary schools. Rather, children drew and 

described very few accurate body organs on their MGIBK drawings.

Alvin (1986) studied 63 children, ages 6 to 12 years, drawn from a population o f 

healthy subjects matched with children experiencing chronic abdominal pain. Alvin 

found a  mean MGIBK score of only 4.89 for the entire sample (2.92 for younger and 5.68 

for older subjects), although her study did not measure subjects’ understanding about 

illness causation. An examination o f the actual drawings in Alvin’s study indicated many 

of the same immature conceptions o f the lungs that were found in Nagy’s (1953) and 

Gellert’s (1962) studies.
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Wynn (1989) conducted a test-retest reliability study on the drawing portion, but 

not the function description portion, o f  the MGIBK, with 86 healthy children, ages 6 to 

12 years, tested in a group setting. She obtained a mean score of 1.55 on the first MGIBK 

and 1.80 on the re-test Wynn suggested that school-age children have difficulty recalling 

what they have learned from textbooks and lectures because they cannot visualize the 

interior o f their bodies.

It is not clear why mean scores have dropped so drastically since Smith’s 1973 

study, even when controlling for variations in testing protocols, such as use o f partial 

scoring systems on previously constructed tools. Perhaps researchers have not yet found 

the “ideal” standardized tool which accurately measures children’s body knowledge, 

despite long-standing interest. On the other hand, children may not be absorbing as much 

as educators anticipate from the multitude o f available books and videotapes, perhaps 

because these teaching tools are based upon misconceptions about how much children 

already know and how they continue to learn.

Maley (1982) supported the theory o f purposeful learning, which states that the 

meaningfulness o f the learning experience in relation to the learner’s purposes determine 

the level and quality of the learning that takes place. Maley also proposed the theory of 

multisensory learning, which states that the degree to which the various senses (e.g. 

seeing, hearing, touching) are involved in a  learning experience helps determine the level 

and quality o f learning which takes place. Preschool and elementary schools take full 

advantage o f these theories, as evidenced by the wide variety of hands-on experiences 

and audiovisual materials available to children.

Vessey (1988) compared two methods o f teaching 4.5 to 7.5-year-old children 

about internal body parts. She assigned 159 subjects through the stratified random
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method to one o f  three groups: a  multi sensory group using anatomically detailed dolls, a 

cognitive-perceptual group using two-dimensional body parts, and a control group. Pre

testing included a Piagetian interview as well as the Inside-the-Body Test (Modified) 

(IBT-M). Posttesting at 1 and 6 weeks after intervention included the IBT-M and a 

recognition memory approach that involved having the children identify body parts in the 

anatomically detailed doll. Vessey found no significant differences related to age, but did 

note significantly increased (p<.001) scores for children who learned through the doll 

(multisensory approach) compared to children who learned through two-dimensional 

drawings. Vessey’s study used a stationary doll instead o f the interactive puppet with 

moving lungs used for this study.

In spite o f being published over 40 years ago, the descriptions of children’s 

drawings of the lungs in early studies could be applied to children’s drawings of the 

interior of the human body made today. When examining data from Alvin’s (1989) study, 

as well as drawings collected by this writer, many of these same observations of the lung 

drawings and descriptions have been made. Children now have access to many more 

printed, audiovisual, and computer materials about the human body, yet still draw 

incorrect representations o f body contents. Since children with asthma need to learn self

management earlier than age 9, so that they can learn to at least recognize asthma 

episodes and begin managing them when they are away from their parents, strategies 

must be developed to clarify younger children’s misconceptions about lung anatomy and 

function, so they will better understand the rationale behind the inhaled medications and 

pulmonary function tests they will need for many years, perhaps for life.
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Body Knowledge Assessment

In her 1988 and 1991 studies, Vessey refined the two most recent instruments 

available for assessing children’s body knowledge. The Inside-the-Body Test (Modified) 

(IBT-M) (1988), which tests recall knowledge skills, consists o f a 10-inch line drawing of 

a  child’s body on 8 1/2 x 11 inch paper, on which the children draw what they believe is 

inside their bodies. Alter drawing each part, the children are asked to identify the name 

and function o f each, and receive one point for each part drawn, and one point for each 

accurate function described. No points are given for correct size of the body part in this 

instrument. The IBT-M has a test-retest reliability o f  .88 and content validity for children 

ages 4.5 through 7.5 years.

The Body Part Recognition Test (BPRT) (Vessey, 1991) assesses children’s 

knowledge o f their internal bodies through the recognition memory approach, which 

Vessey considers more appropriate for younger children with less fully-developed 

memory skills. She stated that children under age 9 years have less ability to draw items 

objectively or in significant detail.

Vessey (1991) developed the Body Parts Recognition Test (BPRT) as one 

measure o f recognition memory of body parts. The BPRT consists o f  a vinyl-covered 

body outline and assorted body organs coated with vinyl to allow them to be temporarily 

attached to the outline. Inaccurate body parts (e.g. valentine-shaped hearts, too large or 

small organs, food items, etc.) are also included to provide a variety o f neutral options for 

children o f different ages. Scoring is based on one point for each o f the following 

categories: inclusion, configuration, size, and function. Some organs (e.g. the heart) could 

receive as many as four points for being present, the right shape, right size and correct 

function description. Most organs receive a m ax im u m  of two points (for being present
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and having a correct function statement). Stability and content validity have been 

established (Vessey, in press), and concurrent and construct validity are undergoing 

analysis (Vessey, personal c o m m u n ica tio n , January, 1997). The BPRT could not be used 

as the sole measure of body knowledge in this study, because it is still being validated.

Flavell (1985) agreed with Vessey, stating that it is usually easier to recognize 

something that has been seen before than to remember or recall it without any memory 

cues (such as pictures of the object that needs to be remembered). Flavell further 

discussed the memory strategies of rehearsal and organization. He discovered that 

children recalled information better when they rehearsed the material as they were 

learning it, bringing recall memory closer to the superiority of recognition memory. 

Flavell studied children as young as 4 years on the recall o f numerical digit spans, finding 

that 4-year-olds have a span o f 3 to 4 numbers, while 12-year-olds can recall a span of 6 

to 7 numbers. Under the strategy o f organization, children leam to cluster information, 

e.g., combine similar items, that they will need to recall or recognize later, a skill that 

improves with age (Rohwer, 1973).

Kintsch (1970) described the differences between primary (short-term) and 

secondary (long-term) memory. Primary memory has a very limited capacity, allowing 

information to remain only 15 to 20 seconds unless the information is reinforced through 

rehearsal. Information moves into the more permanent secondary memory through 

further organization and rehearsal. Kintsch stressed the importance o f organization of 

information at the time it is being learned in order for the person to successfully recall it 

later. Children are more novice than adults, and younger children are more novice than 

older children at initially o rg a n iz in g  knowledge, which may explain in part why they 

have more difficulty recalling or even recognizing information such as internal body
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parts. Finally, Kintsch stated that instructions to intentionally organize information as it is 

being learned are required for later recall, but these instructions are less critical for later 

recognition memory.

Other researchers have discussed the influence o f  general drawing ability and the 

effect o f models on children’s ability to draw the human body. Goodenough (1926), who 

developed the popular, well-standardized Draw-A-Person Test, stated that even when a 

model was placed directly in front of them, young children paid little or no attention.

They continued to draw the object the same way they had drawn it from memory. Artistic 

standards in the Draw-A-Person Test scoring guide were not included. Goodenough 

further stated that children who received unusually high scores may have had better 

analytic observation ability as opposed to more artistic ability.

Basset (1977) studied the human figure drawings o f 28 children, mean age 4 

years. He also asked them to construct a man out of six cut-out parts (head, trunk, 2 legs,

2 arms), thus decreasing the concern about “drawing ability.” In spite o f access to the cut

out pieces as memory aids, 24 o f the 28 subjects drew human figures with one or more 

missing parts, even though they constructed the cut-out figures accurately. In spite of 

Flavell’s theory that recognition memory is stronger than recall memory, these children 

did not take advantage of the accessible cues in creating their drawings.

Golomb (1973) conducted a series o f 11 tests on 105 children ages 3.4 to 7.4 

years, to determine their ability to draw or create models o f the human figure, using their 

memories, dictated directions, or modeling clay. One phase of the test was to determine if  

a Manikin Puzzle depicting the human body would influence the scores on the Draw-A- 

Person Test, depending upon whether the Manikin Puzzle was administered before or 

after the drawing test. There was no significant difference (p<.05), indicating that
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children were apparently not influenced by seeing an accurate model o f the human body. 

Golomb’s study had implications for this study, in which children performed the Inside- 

the-Body Test (Modified) (IBT-M) during the posttest period, only 60-90 minutes after 

performing the Body Parts Recognition Test and seeing the doll or puppet with three- 

dimensional lungs, or pictures o f the lungs, ail o f which could have potentially served as 

memory aids during the posttesting.

Golomb (1993) continued exploring children's ability to depict the human figure 

by using the medium o f clay. She discovered similar patterns o f  development as that 

found in two-dimensional drawings. Older children appeared to realize their clay models 

were not accurate, and made repeated attempts to improve them.

Stumer, Rothbaum, Visintainer and Wolfer (1980) studied human figure drawings 

o f 68 children, ages 4-12 years, and discovered that the stress o f  venipuncture caused 

more Emotional Indicators of Stress to appear in their post-intervention drawings. In this 

study, children were observed for signs of unusual stress (e.g. possibly crying or avoiding 

touching the puppet because o f fear of the Research Assistant or puppet, which could 

potentially occur with some of the youngest subjects) and their scores eliminated from 

the final analysis if necessary. The ability to recognize these signs o f unusual stress was 

based upon previous observations o f  the investigator, who has had 15 years o f experience 

in teaching children o f all ages with puppets. This ability to identify these signs of stress 

was taught to the Research Assistant who did the intervention in this study.

Thomas and Silk (1990) discussed the development of children’s drawing ability, 

and noted that after age 3-and-a-half years, children begin to join the details o f a drawing 

more closely together, and progress to a separate head and trunk (instead o f a tadpole 

shape) between the ages o f 5 and 8 years. They also begin to include further details such
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as hands, fingers, and clothes (those parts which are visible). In this study, children ages 

4 to 7-years-oId should have been able to provide some detail in their drawings o f  the 

inside of the body, especially after learning through a multi-sensory approach..

Cox (1993) studied the human figure drawings o f 100 children ages 2.10 to 4.10 

years. These subjects drew “tadpole” figures, but could accurately point to and name 

many external body parts, not just to the head and legs depicted in their drawings. Cox 

discussed the complex behaviors children must display to draw an accurate picture of the 

human figure, including fine motor coordination with a pen or pencil. In this study, 

younger children who may not have been able to draw accurate pictures of what they 

thought was inside the body had an opportunity to achieve higher scores on the BPRT 

that did not depend upon drawing ability. Subjects were also asked to verbally describe 

what they drew (IBT-M) or placed (BPRT) on each instrument, which may have 

increased their scores.

Puppet Use in Asthma Education

Educational Plav with Puppets

Since the primary focus in this study was to explore learning by use o f  a puppet, it 

was important to summarize previous studies and clinical information related to the use 

o f puppets. Most pediatric hospitals use a variety o f multisensory, educational play items 

to teach children about illnesses and procedures, but no studies have been published 

which describe using an anatomically detailed puppet to teach about the body or health 

care procedures.

Puppets have the advantage of being perceived as play, through which children 

enjoy learning. Child Life Programs in children’s hospitals throughout the country use 

therapeutic and educational play to help children learn about and cope with their
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illnesses. Petrillo and Sanger (1980) have promoted the use o f play for years, stating that 

it is a  natural event for the child, which results in learning. Play is imaginative, but also 

based on reality, and helps children cope more maturely with their fantasies, fears and 

conflicts.

The National Association for the Education o f Young Children (NAEYC) 

(Bredekamp & Copple, 1997) published its 1996 Position Statement regarding 

Developmentally Appropriate Practice in Early Childhood Programs: Serving Children 

from  Birth through Age 8. The NAEYC conducted a thorough review o f  the literature 

related to early childhood development and learning, and listed twelve major principles 

which should guide those who work with young children in any setting (especially health 

care settings). Two of these principles are particularly relevant to this proposed study.

The first principle states that play is a critical element in promoting the social, emotional 

and cognitive development o f children, helping them actively construct their knowledge 

and development through interaction with others. The second principle emphasizes the 

importance o f allowing children the opportunity to practice skills, especially those which 

expand their current abilities.

Rogers and Sawyers (1988) agree that play is a  valuable activity, stating that play 

provides children the opportunity to practice new skills and functions, helping them 

integrate or reorganize these skills into other new skills as they master each activity. 

Learning to use a PFM with an interactive puppet allowed children to implement this skill 

in a playful manner, which according to Rogers and Sawyers, can greatly increase their 

attention span. The authors further state that children learn best, and consolidate previous 

learning, through play, which can lead to a “feeling o f ‘Ah-ha!’ when something finally 

clicks” (p. 58). Watching the white indicator arrow rise on the PFM when the puppet
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exhaled into it hopefully provided young children with that “Ah-ha” feeling, and 

enhanced their learning.

The Use o f Puppets to Teach

According to Bandura (1965), children learn new skills “through the processes o f

attention, retention, motor reproduction, and reinforcement” (p. 118) after watching

others model appropriate behavior. Another human being or a puppet may be effective in
*

role-modeling behavior for young children learning to use equipment such as PFMs. The 

Investigator has used anatomically-correct puppets for the past 15 years to help teach 

about illnesses and health care procedures. Children ages 4 years and older have been 

observed to be most attracted to such puppets. Those younger than 4 have on some 

occasions been noted to fear the moving mouth o f the puppet, so may be less likely to 

benefit from teaching programs incorporating such puppets.

Many puppets used to teach children in health care settings are brightly colored, 

with mouths large enough to accommodate an adult’s hand. Beadle (1970) noted that in 

early childhood, children are attracted to strong and simple objects or scenes with bold, 

clear colors and sharp contrasts which provide more clues to what they see, hear, taste, or 

touch. Colorful puppets are often used in elementary schools or at health fairs to teach 

children about health. If  the puppets were not brightly colored, they might not attract and 

hold the children’s attention as well as they do. This writer’s ability to make the puppet 

appear to move like a human being has also helped add to the illusion that the puppets are 

actually performing procedures, increasing the role-modeling effect. The puppet which 

was used in this study is named “Jeff.” He is bright blue, with brown hair and green eyes, 

and wears a red sweatsuit.
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One of the earliest discussions of puppets was Woltmann and Bender’s (1952) 

description of the use o f puppet shows as a psychotherapeutic method. The authors stated 

that the puppets they used were hand puppets, which moved more directly and 

convincingly in their actions, and were able to be used for more direct aggression than 

string puppets. The puppet which was used in this study moved in an even more “life

like” manner than traditional hand puppets. In previous encounters, younger children 

have appeared to perceive this puppet as “alive,” and have communicated directly with 

the puppet while ignoring the puppeteer completely. Even adults have been startled by 

the momentary perception that the puppet moves with life-like action, then laughed when 

they realized he was a puppet This illusion that the puppet appears to be almost “alive” 

was capitalized upon when using him to demonstrate the proper use of a peak flow meter 

to young children.

Klingensmith (1953) described this concept o f animism, or “being alive” in a 

descriptive study of 142 children in grades kindergarten, 1, 3, 5 and 7, who were asked a 

series of questions about inanimate versus animate objects. The author concluded that 

the child’s statement that a certain object is alive is not a strong measure o f animism, 

because children as old as 14 years could still be considered animistic under that 

definition. The author believed that children’s definition o f “alive” was more revealing 

than their concept o f animism. When children call an object that has activity, e.g., clock, 

“alive,” they mean less than what most adults think the children mean. Klingensmith 

discussed the observation that the “sensory and functional [feeling and knowing] 

attributes” (p. 60-61) o f an animate object was translated by children to the performance 

o f an inanimate object like a puppet.
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For example, when the puppet that was used in this study has been used to teach 

children about health care experiences, the puppet was made to move as i f  initially 

“scared” or resistant towards an uncomfortable procedure, such as getting his ears 

examined with an otoscope, until he was told what to expect. The puppet then 

“cooperated,” demonstrating mastery o f  fear to the child who may have been facing a 

similar procedure in the near future. The puppet’s apparent fear has often motivated 

empathetic statements from the children, such as “It’s okay, Jeff, don’t be scared!” In 

other situations, like learning to use a piece o f medical equipment such as a stethoscope, 

the puppet has pretended to display a positive attitude during the initial contact with the 

child, thus motivating cooperation from the very beginning. This role modeling has been 

very effective in the past, and was expected to be similarly effective in this study of using 

the puppet to teach young children how to use a peak flow meter. When the puppet has 

acted like he was “feeling” or “knowing” something, young children have acted as if they 

believed he was “alive.”

Gelman, Spelke and Meek (1983) presented an opposing viewpoint in their 

discussion of what preschoolers know about inanimate and animate objects. They stated 

that 3-year-old subjects thought that the inability of dolls to move on their own meant 

they were “not real.” When asked about puppets, they said that puppets do not move on 

their own, so are not real or alive, but are just toys. However, the puppets in this study 

were small hand puppets representing animals, and did not present “human-like” 

movements.

Johnson and Wellman (1982) also described a study in which 16 three-year-olds,

16 four-year-olds, and 14 five-year-olds were asked if they believed whether a doll had a 

brain. Most (93%) o f the 3-year-olds believed the doll had a brain, as well as hair, eyes,
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mouth, and a head, while only 37% o f  4-year-olds and 29% of 5-year-olds believed dolls 

have brains. Replication o f this study with a moving, interactive puppet like Jeff instead 

o f  a stationary doll may have produced different results, however. In this study, children 

may not have actually believed that Jeff had “real lungs,” but they may still have learned 

from the model and seen a connection between the moving lungs and the moving 

indicator arrow on the PFM.

Dolgin and Behrend (1984) conducted a study o f 6 males and 6 females at ages 3, 

4, 5, 7 and 9, and 12 adults ranging 18-26 years. Subjects were asked 20 questions about 

different animate beings and inanimate objects. The 5-year-olds responded most 

animistically (even more than the 3 to 4-year-olds). The authors postulated that the 

children were responding “egocentrically,” based on their own properties and abilities, 

such as physical appearance or self-movement, and that those apparent attributes in an 

inanimate object made them believe that the objects were animate.

If  children believed that a puppet was animate and capable o f performing human 

behaviors like using a PFM, they may have been more inclined to mimic behavior as they 

learned to use their own PFM. Fischer (1980) discussed the concept o f mimicry, stating 

that mimicking occurs normally and may help the child develop skills at the next higher 

level. If  children saw the PFM indicator arrow go up when the puppet “blew” into the 

PFM, then mimicked the action and saw the arrow go up in their PFM when they blew 

into it, it is postulated that they may have begun to make a cognitive connection between 

those two actions. Thus, cognitive learning may have been opposed to simply mimicking 

the puppet’s behavior.

Most of the literature describing puppets refers to psychotherapy and pre

operative preparation with small hand puppets (often representing animals). Irwin (1985)
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described the use o f puppets in diagnosis and psychotherapy o f children with emotional 

or psychological problems. None o f  the uses Irwin described applied to the concepts of 

“alive” or anim ism ., or to using a puppet to teach about the human body or health care 

procedures. However, Irwin stated that puppets were valuable in helping children express 

feelings verbally and non-verbally with others. The value o f puppetry as a projective 

method in psychotherapy has also been described by Woltmann (1951, 1960) and 

Edington (1985).

Modeling

The concept o f using puppets as models is not new. Puppets or rag dolls have 

been used successfully to help children prepare for or cope with stressful health care 

experiences (Bailey, 1967; Gaynard, Goldberger & Laidley, 1992; LaVieux-Anglin & 

Sawyer, 1993; Petrillo & Sanger, 1980). Linn, Beardslee and Patenaude (1986) described 

animal hand puppets modeling coping behaviors for children enduring bone marrow 

transplants, stating that these puppets helped children master their experiences, express 

emotions, and learn effective coping strategies. The authors described several examples 

of puppets pretending to ask questions, cry and express anger, yet cooperating with 

medical procedures and taking an active role in their care. This puppet behavior was 

copied by children described in several case studies.

Models to Reduce Stress 

The success o f models in helping children cope with or leam about health care 

experiences has been described by various authors. Saile, Burgmeier and Schmidt (1988) 

conducted a meta-analysis of studies on psychological preparation of children facing 

medical procedures. They determined that films depicting modeling were economical and 

easily used with large numbers of children, but were less effective than researchers had
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hoped in helping the children to cope, unless the modeling was combined with emotional 

support o f significant others. For example, an anxious parent may undo any benefit 

gained by their 4-year-old from a film modeling coping prior to a tonsillectomy. Health 

care professionals must also determine the significant other’s anxiety level, and reduce it 

if  it is too high in order to facilitate the child’s coping ability.

Several other authors have discussed the use o f  modeling to reduce children’s 

fears related to health care procedures. Meichenbaum (1971) discussed the differences 

between models which demonstrate coping versus those which demonstrate fearless 

mastery. The author noted that subjects responded better to the coping model for 

overcoming phobias, especially when it was combined with the therapist’s physical 

contact and rehearsal. Meichenbaum surmised that the subjects identified more closely 

with the models who initially exhibited fear, and also learned by watching the specific 

coping strategies being modeled. This study was not replicated with children.

The puppet which was used in this study has been used as a coping model in 

individual and group sessions, and the children have appeared almost pleased when the 

puppet appeared afraid (of getting his ears examined, for instance), then cooperated after 

they said “It’s okay, Jeff; it won’t hurt if  you hold real still!” These children have 

probably been told this same thing many times by parents and others, and felt masterful 

when they repeated it to someone else who appeared afraid. In this study, if a child 

appeared reluctant to use the PFM, the puppet was used to demonstrate initial reluctance, 

then cooperation, in using his PFM.

Vernon (1973) studied 38 children ages 4 to 9 years (mean 6 years) who were 

scheduled for minor surgery. The treatment group (n=19) viewed a film depicting 

children behaving calmly prior to anesthesia induction. The subjects appeared
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significantly (p<.001) less frightened and upset compared to the control group. 

Observations were based on Vemon, Foley and Schulman’s (1967) Global Mood Scale, 

which demonstrated modest correlations (.46-.53, p<-01) with independent ratings o f fear 

by the anesthesiologists witnessing the inductions.

Melamed, Hawes, Heiby and Glick (1975) presented a film depicting a peer 

model coping with his first dental visit to 16 inner-city children ages 5-11 years. The 

control group viewed a film not related to dentistry. The treatment group children were 

significantly more cooperative (p<.06), less afraid (p<.05), and exhibited less disruptive 

behavior (p<.01) compared to the control group. Data were collected through a modified 

Children’s Fear Survey Schedule (Sherer & Nakamura, 1968); the Palmar Sweat Index 

(PSI); and, a behavior profile rating scale adapted from Melamed, Weinstein, Hawes & 

Borland (1975). The behavior profile rating scale showed a correlation o f .95-.99 

(p<.001) with the PSI.

Melamed and Siegel (1975) studied 60 children ages 4 to 12 years who were 

admitted to the hospital for elective surgery. The treatment group viewed the film “Ethan 

Has An Operation,” which shows a 7-year-old successfully coping with hernia surgery. 

The control group viewed a film not related to the hospital. State measures of anxiety, the 

Palmar Sweat Index (PSI), and behavioral observations were conducted. The treatment 

group demonstrated significant reductions in anxiety (p<.02) and post-operative behavior 

problems (p<.05). Younger girls (under 7 years) in the control group demonstrated 

greater anxiety and higher levels on the PSI than other subjects, and younger children in 

both groups demonstrated greater anxiety (p<.04).

Ferguson (1979) studied 82 children ages 3-7 years, who were randomly assigned 

to one of four groups: a film portraying modeling of calm preoperative behavior, a
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preoperative home visit, a non-hospital related film, or a control group. The study used 

Melamed and Siegel’s (1975) Hospital Fears Rating Scale and Observer Rating Scale of 

Anxiety; Radloff and Helmreich’s (1968) Mood Adjective Checklist; electromyography 

for muscle tension; the Post-Hospital Behavior Rating Scale (Vemon, Foley & Schulman, 

1967); and a  Satisfaction with Care and Information survey developed by the researcher. 

Ferguson noted a significant (p<.01) reduction in post-hospital behavior problems in 

those who saw the peer modeling film, especially in the 3 to 4-year-old age group.

Elkins and Roberts (1985) studied 40 boys and 40 girls in grades 3 and 5 who 

were randomh assigned to view one of three peer modeling films related to the hospital, 

or a film depicting peer modeling in a non-hospital related film. Children who were rated 

as “high fear” on Scherer and Nakamura’s 1968 Fear Survey for Children demonstrated 

significant (p<.001) reductions in medical fears after viewing any one o f  the three 

hospital-related films. There were no significant differences (p<.05) among “low fear” 

children.

Cassell (1965) evaluated 40 children, ages 3-11 years, who were hospitalized for a 

cardiac catheterization. The experimental group (n = 20) received puppet therapy pre- 

and post-catheterization. Subjects receiving the puppet intervention were less disturbed 

during the procedure (p<.02) and expressed more willingness to return to the hospital 

(p<.001) than were children in the control group. Findings were based on observations of 

the subjects on the ward and in the catheterization laboratory, as well as questionnaires 

asking the parents to rate their children’s behavior one month prior and 3 days and 1 

month after the catheterizations. Validity and reliability statistics for the instruments were 

not provided.
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Two studies used the Palmar Sweat Index as a measure of the effectiveness o f 

puppet therapy. Johnson and Stockdale (1975) studied 43 children ages 5-8 years, and 

found that those who viewed a preoperative puppet show had significant reductions 

(p<.01) in anxiety as evidenced by the Palmar Sweat Index compared to children who did 

not view the puppet show. Schulz, Raschke, Dedrick and Thompson (1981) studied 28 

children ages 2-7 years, randomly assigning them to treatment and non-treatment groups. 

The treatment consisted o f a preoperative educational puppet show, and demonstrated a 

significant (p<.045) reduction in anxiety in the treatment group.

Puppets as Models

The asthma education program, “Breathing Easier,” used six hand puppets. 

Ramsey and Siroky (1988) described the development o f this effective program, and 

noted that children’s attitudes and self-care participation improved after the program.

This program was not evaluated through research, and was discontinued a few years after 

it started because the creators left their positions (Zora Injic, personal communication, 

1993).

Detwiler, Boston and Verhulst (1994) described the “Huff and Puff” asthma 

education program, designed to teach 4 to 8-year-old children how to manage their 

asthma. They conducted a one-group pretest/posttest design with 128 children ages 4-8 

years, comparing their performance on questionnaire items before and after program 

participation. The tools to measure success were developed by the authors to evaluate the 

cognitive, behavioral, and affective learning achievements of the children and parents in 

this program. No validity or reliability data for the instruments were provided. The 

authors noted statistically significant (p<.001) differences in posttest scores. The authors 

stated that children learned best by seeing, touching and interacting with equipment they
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were asked to leam about The Huff and Puff puppets were perceived as “real”, and 

helped the children visualize the self-management behaviors required to control asthma, 

by modeling appropriate behaviors and creating an “emotional link” with the children, 

who were observed developing an “affectionate relationship” with Huff and Puff (p. 208).

This study anticipated similar success to the Huff and Puff program, since the 

puppet which was used in the study has a knack for stimulating “affectionate 

relationships” with those around him. Children frequently hugged the puppet and 

interacted with him as a “friend,” and potentially could have learned from him in this 

study.

Summary

Several pediatric asthma education programs have been developed and 

successfully implemented in recent years. Many o f the programs were not based upon or 

evaluated through clinical research. Furthermore, several programs had small numbers 

and evaluation instruments which had no reliability or validity statistics. Many o f the 

programs have included curricula which are appropriate only for children ages 6 years 

and older. The few which have included younger children often directed the education 

towards the parents, or used primarily group discussions or games about asthma. While 

all o f these techniques have some value, there still need to be more creative strategies to 

engage and teach very young children (i.e., 4 to 7-year olds) about self-management o f 

their asthma. No studies have been reported which have used anatomically detailed 

puppets to teach about the human body. Previous studies have demonstrated an apparent 

lack o f knowledge, or the inability to accurately measure knowledge about lungs in 

children under age 9 years. Such knowledge is a critical precursor to move the child from 

novice to expert ability in effective asthma self-management. It is clear that there is an
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increasing rate o f asthma, and that correct PFM use is an important factor in asthma 

m an a g e m ent- What remains to be investigated is the best way to teach young children to 

use the PFM. This study was designed to develop an innovative strategy to teach young 

children about their lung anatomy and function, and how a PFM works in relation to their 

lungs.
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CHAPTER HI

METHODOLOGY

The purpose o f this study was to compare three different methods o f teaching 

4-through 7-year-old children how their lungs work in relation to a peak flow meter 

(PFM) in the self-management o f asthma, as measured by their pretest and posttest scores 

on Vessey’s (1988) Inside-the-Body Test (modified) (IBT-M) and Vessey’s (1991) Body 

Parts Recognition Test (BPRT). Teaching methods included a puppet with inflatable 

lungs and a doll with stationary three-dimensional lungs, compared to a two-dimensional 

picture o f lungs shown in standard asthma education.

The dependent variables were children’s scores on Vessey’s IBT-M and Vessey’s 

BPRT. For the purposes of this study, only the lungs and ribcage from these two tests 

were scored, with a  maximum attainable composite score of 16 points (Appendix T). 

These combined scores from the two original dependent measures (the IBT-M and 

BPRT) were renamed as “Pretest” and “Posttest.” These modified dependent variable 

names (Pretest and Posttest) were used in subsequent discussion of the results. The 

independent variable was the type of teaching provided (doll, puppet or usual care). 

Attribute variables included cognitive level, as measured by the Kaufman Brief 

Intelligence Test (KBIT), age, gender, previous learning experiences about asthma and 

PFMs, and socioeconomic status, as measured by parents’ education, occupation, and 

type o f  health insurance (used as a proxy for income level, as recommended by Dr. Judith 

Vessey, 1991).

65
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This research was designed to study 75 children, ages 4 through 7 years, with 

moderate or severe as th m a , based on criteria in the Subject section of this chapter. 

Demographic characteristics of the subjects are described in Table 2. Using a controlled, 

permuted block, three-group experimental design, children were randomly assigned to 

one o f three groups. Following the pretest period, children in the Doll Group viewed 

three-dimensional stationary lungs in a doll, observed a Research Assistant demonstrating 

a peak flow meter (PFM), then demonstrated their own technique on their physician- 

prescribed PFM. In the Puppet Group, children observed a puppet with inflatable lungs 

demonstrating a PFM, then demonstrated their own technique on their physician- 

prescribed PFM. Children in the Usual Care Group, received the standard instruction 

about asthma and PFMs from the Asthma Clinic staff, which included pictures of the 

lungs in a teaching booklet, as well as a demonstration and return demonstration on a 

PFM. All children in this study received the standard asthma education provided by the 

Clinic staff. Standard asthma education included a printed manual describing asthma 

management. This manual was presented to the families during the initial Clinic visit, 

then referred to as needed during subsequent visits. Education was individualized by the 

staff, depending on the child’s age and any revisions in the asthma management plan. 

Asthma education provided during each visit was documented by staff on the Asthma 

Action Plan (Appendix N) in the chart 

Pilot Study

Initial pilot testing was conducted with seven children, four in the younger age 

category (3 years, 8 months to 5 years, 11 months), and three in the older category (6 

years, 0 months to 8 years, 0 months), to determine appropriate testing and intervention
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time lines for the younger and older subjects. In the younger category, there were 2 

subjects in the Doll Group, 1 in the Puppet Group, and 1 in the Usual Care Group. The 

Table 2: Age. G ender and Race Distribution o f Subjects bv Group

Doll G roup 

(n = 7)

Punnet Group 

(n = 7)

Usual Care 
G roup 
fn = 5)

Total 

fN =  19)

Ages: Mean 72 mo. Mean 70 mo. Mean 72 mo. Mean 71 mo.

S.D. 16.7 mo. S.D. 14.1 mo. S.D. 19.5 mo. S.D. 15.7 mo.

Range 45-92 mo. Range 56-93 mo. Range 44-96 mo. Range 44-96 mo.
Gender:

Male 4 (57%) 6 (86%) 4 (80%) 14 (74%)

Female 3 (43%) 1 (14%) 1 (20%) 5 (26%)

Race:

African- 3 (43%) 6 (86%) 1 (20%) 10 (53%)

American

European- 3 (43%) 1 (14%) 3 (60%) 7 (37%)

American

Hispanic 1 (14%) 0 1 (20%) 2 (10%)

American

older category included 1 subject in the Doll Group and 2 subjects in the Puppet Group. 

The pilot test was conducted in the Asthma Clinic, in the private room where the actual 

study was to be conducted. The Asthma Clinic is affiliated with a large, urban, regional 

referral children’s hospital in the mid-South, which serves urban and rural populations.
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Initial time lines for administering the tests were based on Vessey’s 1991 study; (see 

Protocol in this chapter). Time needed for the interventions was determined during this 

phase of the pilot study, and any necessary methodological changes in the pretest, 

intervention, and posttest time lines and techniques were made as needed.

One major change was a decrease in the number o f organs placed on the Body 

Parts Recognition Test, so that the children would have less parts from which to choose. 

The enlarged size organs were deleted, as well as those which had no possible bearing on 

this study (e.g. pancreas, genitalia). This simplification of the test (with Dr. Vessey’s 

permission) reduced the testing time and possible fatigue o f  children, especially the 

younger ones.

A second change was the addition of a Parent Recall o f  Asthma Education form, 

(Appendix N) which was administered during the posttest period. During the intervention 

period for the first 7 subjects, the Research Assistant noticed that some parents did not 

recall learning what had been charted on the Asthma Action Plan. The Parent Recall of 

Asthma Education form helped determine what the parents had learned during the Clinic 

appointment on the day o f the study as opposed to previous appointments. If the parents 

recalled reviewing anatomy and physiology o f  the lungs or PFMs, it could be inferred 

that the children also reviewed that information, which might have influenced their 

Posttest scores. This information was used to determine the subjects’ previous learning 

experiences with asthma and PFMs.

As will be discussed in further detail, only 20 subjects were recruited over a 9- 

month period. One of the 20 subjects could not stay for posttesting, leaving a total of 19 

subjects. The last 12 subjects were added to the initial 7, for a total number o f 19 subjects
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in this pilot study. The initial 7 subjects were retained as part o f the pilot group because 

the minor changes in scoring o f the body knowledge instruments for the last 12 subjects 

involved eliminating data that were unnecessary to this study (such as organs not related 

to breathing). Two o f these initial 7 subjects were younger than 4 years, but there were no 

other obvious demographic differences. Also, the parents o f  these 7 did not complete the 

Parent Recall of Asthma Education form (Appendix N), since the form was not created 

until later.

Design

The design o f this study was a pretest, intervention, posttest experimental design, 

in order to study the effects o f three different teaching methods (Table 3). Parents signed 

the Informed Consent and filled out a brief Demographic Survey, while the child (if 

seven years or older) gave assent. Pretesting consisted o f the Kaufman Brief Intelligence 

Test, the Inside-the-Body Test (Modified), and the Body Parts Recognition Test, 

conducted in a private room at the Asthma Clinic, one hour before the child’s scheduled 

clinic appointment. After pretesting, the child and parent(s) attended their scheduled 

appointment during which all subjects received the standard teaching (Appendix N), 

followed by a refreshment break. The intervention was conducted in the same room 

where the pretesting occurred, followed by posttesting with the Inside-the-Body Test 

(Modified) and the Body Parts Recognition Test. The parents completed the Parent Recall 

o f  Asthma Education Form during the posttest period. Scheduling the entire study 

protocol for each subject on one day facilitated the schedule o f families who lived long 

distances from the Clinic or who did not wish to schedule an additional day.
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Total length o f time for subject recruitment in this study was expected to be 6 

months, with an approximate rate of 4 subjects recruited per week. Actual time was 9

Table 3: Research Design: Pretest, Intervention, Posttest, Experimental Design

Doll Group Punnet Groun Usual Care 
Groun

Pretests Demographic Demographic Demographic
Data Data Data
KBIT KBIT KBIT
IBT-M IBT-M IBT-M
BPRT BPRT BPRT

Intervention 1. Standard I. Standard 1. Standard
teaching by teaching by teaching by
Asthma Clinic Asthma Clinic Asthma Clinic
staff.
2. View 
stationary doll 
with lungs.
3. Investigator 
demonstration of 
PFM.
4. Subject retum- 
demonstration of 
PFM.

staff.
2. View puppet 
with inflatable 
lungs demonstrate 
use of a PFM.
3. Subject retum- 
demonstration of 
PFM.

staff.

Posttests IBT-M IBT-M IBT-M
BPRT BPRT BPRT
Parent Recall of Parent Recall of Parent Recall of
Asthma Asthma Asthma
Education Education Education

KBIT = Kaufman Brief Intelligence Test IBT-M = Inside-the Body Test—Modified
BPRT = Body Parts Recognition Test PFM = Peak Flow Meter
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months, with an average rate o f  1.8 subjects recruited per week. There were often several 

weeks between scheduled subjects, but the Research Assistants were still required to be 

“on call” every Tuesday and Thursday. Each subject spent a range of 30 to 60 minutes in 

pretesting, 10 minutes in the intervention, and a range of 15 to 35 minutes in posttesting 

(depending upon age, which is discussed in further detail under ‘Time Required”). 

Subjects were observed closely for signs of fatigue, and were given a refreshment and 

restroom break after the Clinic appointment All three sessions occurred the same day as 

a  regularly scheduled appointment in the Asthma Clinic, which was conducted on 

Tuesdays, 9:00 AM to 4:00 PM and Thursdays, 1:00 PM to 4:00 PM.

Sample

Subjects included 19 children, ranging from 3 years, 8 months (44 months) 

through 8 years, 0 months (96 months) old (x = 71.26, SE = 3.59, SD = 15.65), stratified 

by two age groups (4 or 5 years and 6 or 7 years), and randomly assigned in a three- 

group, permuted block design. The 2 subjects younger than the original limit of 4 years 

were enrolled in the study with permission from the Institutional Review Board after the 

parents, who were concerned about their child's asthma management, had convinced their 

physician to prescribe a peak flow meter. The minimum age limit was raised to 5 years 

after the initial pilot test, because a change in physician staff had resulted in a trend of 

prescribing PFMs only to children ages 5 and older. Subjects were drawn from among all 

children who met the study criteria, who agreed to enter the study, and whose parent(s) or 

guardian(s) signed the consent form. Of the 20 families who initially agreed to enroll 

their children in the study, all consented to participate after reading the consent form. 

Only one did not stay for the posttest period because the Medicaid transportation driver
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declined to wait The Grandmother o f that child attempted to return later that week for the 

posttest, but could not arrange transportation. Table 3 illustrates the distribution of age, 

gender and race among the three groups.

Inclusion and Exclusion Criteria 

Inclusion Criteria

Children were admitted to the study if they met the following criteria:

1. Boys and girls, ages 3 years, 8 months through 8 years, 0 months (44 to 96 months).

2. A history of asthma classified by the physician as either moderate or severe, as 

follows:

a. Moderate: Periodic use o f bronchodilators for a week or more; systemic 

steroids required for exacerbations; continuous around-the-clock therapy required; regular 

use o f  an ti- in fla m m a to ry  agents may be required for prolonged periods o f time.

b. Severe: Requires continuous, multiple, around-the-clock drug therapy including 

daily corticosteroids, either aerosol or systemic, often in high doses.

3. Prescribed a peak flow meter by a physician.

4. English-speaking child and parent(s) or guardian(s).

5. No uncorrected vision or hearing deficits, or other disabilities making it impossible for 

the child to use a PFM.

Subjects were accepted from all socioeconomic and parental education/occupation 

levels. No demographic data were collected on the history o f  asthma in other family 

members, but parents were asked for the length of the child’s asthma history and any 

history o f peak flow meter use, which may have represented the child’s exposure to his or 

her own PFM or other individuals using PFMs in the home.
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Exclusion Criteria

Children were excluded from the study if  they did not meet the inclusion criteria 

above or were not required to use a peak flow meter for management o f their asthma. 

R atio n a le  for Subject Criteria

Boys and girls between the ages o f  3 years, 8 months, and 8 years, 0 months, were 

recruited to match the age group selected for this study. Two children younger than 4 

years were among the initial 7 subjects, after the parents had seen the recruitment poster 

and asked their doctor to prescribe a PFM so that their children could participate. One 

child turned eight years old the week he enrolled in the study. After the first 7 subjects 

completed the study, the lower age limit was raised to 5 years, since a change in 

physician staff had resulted in a trend o f prescribing PFMs only to children ages 5 years 

and older. Gender, age and racial/ethnic characteristics o f the subjects reflected the 

population who attend the Asthma Clinics used for the study (Table 2). Institutional 

Review Board approval was obtained to include the two children who were younger than 

4 years and the one who turned 8 shortly before participating in the study.

Only those with a history of moderate or severe asthma (as diagnosed by a 

physician) were selected, since PFMs are not usually prescribed for mild asthma. At the 

Asthma Clinics used as the recruitment site, all patients with moderate or severe asthma 

are prescribed a PFM beginning at age 5 years,(increased from the age limit of 4 years 

used at the initiation o f the study). The children and parents/guardians selected for this 

study needed to understand at least spoken English, in order to benefit from the education 

offered during the study. Subjects could not have any uncorrected vision or hearing 

deficits, or any disabilities which made it impossible for them to hear and see the
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interventions or manipulate a PFM. Performance on the Kaufman Brief Intelligence Test 

(KBIT) during pretesting was not a  determining factor, since random assignment to 

groups should have equalized the chances that children who scored very high or very low 

on the KBIT would be equally distributed among groups. Scores on the KBIT were 

compared across the three groups during data analysis.

Length o f  time with asthma or previous use of a PFM were not exclusion criteria, 

since this study examined the effects of teaching methods which went beyond the 

imitation of PFM technique the child may have learned previously. Also, this study 

explored the effects o f a puppet with inflatable lungs on children’s body knowledge, 

especially of the lungs, which was not expected to be affected by previous use o f a PFM. 

Because of the young ages of the subjects, very few were expected to have had extensive 

previous experience, but this variable was to be evaluated during data analysis. 

Determination o f  Sample Size

The estimated sample size for this study was calculated for the hypothesis that, 

controlling for age, children who learn to use a peak flow meter (PFM) by imitating a 

puppet with moveable lungs will earn higher post-test scores on Vessey’s Inside-the- 

Body Test (Modified) (IBT-M), which measures recall memory, and Body Parts 

Recognition Test (BPRT), which measures recognition memory, compared to children 

who use a PFM after seeing either three-dimensional lungs in a doll or two-dimensional 

pictures o f lungs. An ideal sample size o f 75 subjects, 25 in each group, was selected 

based on a .05 level o f significance, with a power level of 80% and an expected effect 

size o f .37. This sample size was calculated by computer analysis (Cohen, 1988). The 

effect size o f .37, considered medium by Cohen, was selected because no prior studies
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have been conducted to determine an alternate effect size. A  total of 90 subjects were to 

be recruited to allow for possible attrition.

Recruitment

Subjects were recruited through the Asthma Clinic o f  a large, regional referral 

children’s hospital in the mid-South, which serves children o f a wide variety o f 

socioeconomic, ethnic, and cultural groups from urban and rural communities. In this 

region, approximately 35% o f the population are enrolled in Medicaid, and there is a 20% 

rate o f African-American citizens (U.S. Census, 1990), providing an adequate population 

for subject recruitment. Over 500 children ages 4 through 7 years had visited the Asthma 

Clinic in the two years preceding initiation o f  this study (Dr. Fawcett, Clinic Director, 

personal communication, December, 1996). Most of these children had moderate or 

severe asthma, and were referred to this regional children’s hospital because their asthma 

needed evaluation beyond the resources available in primary care offices. All children 

seen in the Asthma Clinic are given PFMs by at least age 5 years, and some are 

introduced to PFMs between 4 and 5 years o f  age.

The Medical Director o f  the Asthma Clinic sent a letter in July, 1997, (Appendix 

O) to the parents or guardians o f the 825 children who met the age criteria o f the study. 

The letter described the study and asked parents if  they could be contacted by phone to 

invite them to allow their child to participate in the study. A pre-addressed, stamped 

envelope and form indicating an interest in the study were enclosed, as well as the Clinic 

phone number. Parents called the Clinic or used the preprinted form to inform the 

Researcher that they wanted their child’s name included on the list of potential subjects. 

Clinic staff also invited parents who did not receive the letter to consider enrolling their
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child in the study in a subsequent visit. The Investigator presented the proposed study to 

the Asthma Coalition in March, 1997, in order to gain their support and indicate a need 

for subject recruitment once the study was fully approved. The Asthma Coalition consists 

o f physicians, nurses and respiratory therapists who care for children with asthma. Their 

response to the proposed study was very positive. Colorful posters advertising the study 

were posted in the waiting rooms o f the Asthma Clinics.

After minimal response to the first mailing (77 of 825, or 9.3%), several 

additional recruitment efforts were initiated after permission was obtained from the 

appropriate human subjects review boards. Three 2 x 4-inch newspaper ads (Appendix P) 

were placed in the major metropolitan newspaper (which also covered the entire state), 

for a cost of $423; these ads generated 3 phone calls but no viable subjects. An incentive 

o f $10 worth of Toys-R-Us certificates was offered to each subject. New posters were 

created that advertised the $10 incentive, and informed potential subjects that all children 

would see a puppet sometime during the study. The children who were not randomly 

assigned to the Puppet Group would see the puppet after the posttest period. The new 

posters included colorful pictures o f a young girl interacting with the puppet and smiling. 

These posters were placed in the holding room of the Children’s Hospital Emergency 

Room, and in the General Pediatric Clinic waiting room. Bright yellow, 8.5 x 11-inch 

copies o f the poster (Appendix P ) were made and sent to 519 families along with a 

revised letter (Appendix O) from the Medical Director of the Asthma Clinic, describing 

the revisions in the study. The yellow flyers were mailed to each family in the Clinic’s 

reminder notice two weeks in advance of their Clinic appointment. Flyers were also given 

to nurses and physicians to distribute to families. The Researcher also spoke with
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graduate and undergraduate nursing students about the study, asking them to invite 

interested friends or patients to inquire about the study.

In spite o f these enhanced recruitment efforts, response continued to be very 

sparse and sporadic. Of the 519 letters sent in the second mailing, 75 (14.5%) were 

returned as undeliverable. A major impediment to recruiting appeared to be scheduling 

interested families into the Asthma Clinic. Between July 29,1997, and April 16, 1998, 

the Asthma Clinic was only open for 32 Tuesdays. After October 2, 1997, a second site 

was added to the study, which opened 12 Thursday afternoons for scheduling children. 

The Clinic was canceled 10 times because of holidays or physician non-availability.

Another impediment may have been the low amount o f financial incentive ($10) 

for a 3-hour commitment; perhaps $25 would have been more attractive. If transportation 

costs had been offered to those who lived outside of the area, perhaps more families 

might have expressed interest.

There were a total of 80 responses (5.9%) to the two mass mailings and other 

recruitment efforts. There was overlap between the two mailings, since the same data 

base was used for both sets of mailing labels. The second mailing was smaller because 

children under age 5 years were excluded from that mailing. The actual percentage rate of 

response was more likely closer to the 9.3% rate from the initial mailing. Sixty o f these 

respondents were not enrolled into the study for the following reasons:

1. There was no response to multiple messages left on answering machines (4 

subjects).

2. The parent(s) could not get off from work on weekdays (2 subjects).
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3. Responses were returned in July, 3 months after data collection ceased (2 

subjects).

4. Phone numbers on the response forms were disconnected, and the Asthma 

Clinic had no alternate numbers (6 subjects).

5. Families could only attend the Clinic on Mondays, when office space was not 

available (3 subjects). The Research Assistants were willing to be available on Mondays 

if necessary, but the major impediment was the lack o f  private office space for the testing 

and intervention.

6. Although their parents were interested, some children were not able to be in the 

study because of age (e.g. 11 months old), unwillingness o f the parent to drive to the 

Clinic, or inability to afford the doctor’s visit (4 subjects). The latter families were 

referred to Clinic staff to discuss alternative funding sources for future health care.

7. Two families were interested in the study, but chose to enroll in a competing 

study conducted by a physician, who provided free medication and $40 per visit in his 

pharmaceutical company-sponsored study. This competing study began in January, 1998. 

Children could not be in both studies, because the physician in the competing study was 

not part o f the Children’s Hospital Asthma Clinic.

8. Several families agreed to call after they had scheduled an appointment in the 

Asthma Clinic, but did not call as promised. The computer was checked every two weeks 

for several months, and follow-up phone calls were unsuccessful in scheduling 

appointments for these children (14 subjects).

9. Several families were interested, but were unable to schedule an appointment, 

for the following reasons. Children are seen every 3 to 6 months, and there are over 800
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children between ages 4 and 8 years who need periodic appointments, as well as several 

hundred children in older and younger age groups. Since a maximum of 6 patients are 

scheduled on Tuesdays and 4 to 5 on Thursday afternoons, there is minimal flexibility in 

scheduling families wishing to have an appointment in order to enroll in a research study 

(29 subjects).

The Investigator contacted the parents or guardians o f any child who was 

scheduled for a Clinic appointment, who met the age criteria, and who had been 

included on the list o f potential subjects. Further eligibility screening was done by phone, 

following a standard script (Appendix K), and parents were asked for their verbal 

permission to have their child participate. Parents were informed that there might be a 

time delay (maximum one hour) between the end o f their pretests and their Clinic 

appointment, or between the end o f their Clinic appointment and refreshment break and 

the beginning o f the teaching session if  they were in the Doll or Puppet Groups. That 

possible delay would only occur if  two children were scheduled on the same day, and one 

or both children spent more or less time in their Clinic appointments than anticipated. 

Randomization

A permuted block randomization (Fleiss, 1986) within age strata (4-5 years old or

6-7 years old) was used to assign children to either the comparison group or one of the 

two treatment groups. This restricted randomization was used to insure equivalent 

numbers among the three groups. The following steps were taken to randomize subjects 

to groups. Each block was randomly chosen to be o f size three or six. A list o f 30 blocks 

for each age category was computer-generated, with the size (three or six) randomly 

assigned. This would allow at least 90 subjects to be randomized.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



80

A starting point in a table o f  random permutations was randomly selected. If  the 

block was o f size three, the first number in that block was in Group I (Doll Group), the 

second number was in Group II (Puppet Group), and the third number was in Group III 

(Usual Care Group). For example, i f  block one was o f size three, then the first number 

between one and three inclusive located in the random permutation table was in Group I. 

If  the block was of size six, the first two numbers between one and six inclusive were in 

Group I. The remaining blocks were randomized in the same manner, with the starting 

point o f each block being one number greater than the ending point of the immediately 

preceding block. The methods described above insured that at any point in the study, the 

sample size discrepancy among the three groups would be small. As a result o f this 

design, there were 7 subjects in the Doll Group, 7 in the Puppet Group, and 5 in the Usual 

Care Group at the completion o f the data collection period.

The Research Assistant who conducted the pre and posttesting was blinded to 

group assignment in order to control for bias. This Research Assistant sealed the tests in 

separate envelopes labeled “Pretest” and “Posttest.” The Investigator collected and re

coded the pretests and posttests, to blind the Research Assistant who scored the tests to 

the order o f the tests during future scoring.

Data Management

A database was established using the SPSS 7.5 computer program. Data were 

entered twice to compare entries for accuracy. As subjects were enrolled in the study, 

their Demographic Data Forms, Kaufman Brief Intelligence Test form, and IBT-M and 

BPRT scoring sheets were checked for completeness. In order to economize on the time 

o f the Research Assistant who entered data, data were entered in batches o f the first 7
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pilot subjects, followed by the remaining 12 subjects. The Research Assistants who 

conducted the data collection and data entry were intermittently observed for accuracy 

and consistency and retrained as needed. The Investigator randomly observed the 

Research Assistants through the two-way mirror, and made minor modifications in the 

seating arrangement and hand position of the Assistant conducting the intervention, in 

order to make the puppet appear more “animate.” During the first two subjects’ pretesting 

and posttesting, the Research Assistant conducting the pretests and posttests needed 

reminders to follow the exact wording of the directions given to the children during the 

KBIT. No further difficulties were encountered when the Assistant positioned her seat in 

order to better view the examiner’s side of the testing easel.

Data Analysis

Descriptive statistics, such as means, medians and variances for continuous 

variables, were initially computed for all outcome data. Measures of association (e.g. 

Pearson r correlations for continuous variables) were used to determine the influence of 

the demographic variables on the outcome variables. For purposes o f this study, a one

way repeated measures Analysis o f  Covariance (ANCOVA), with age and pretest scores 

as the covariates, was conducted through a General Linear Model (Tabachnick and Fidell, 

1996). When the ANCOVA revealed that the assumption o f homogeneity of the 

regression coefficient had been violated, meaning the three groups could not be compared 

with each other, the Wilcoxin Signed Rank Test was used to compare Pretest and Posttest 

scores within each group.
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Ethical Considerations

Special care was taken to protect the young subjects in this study. No intrusive 

procedures were done, and subjects were given refreshment and restroom breaks as 

needed during testing and intervention. Recruitment was conducted as described earlier in 

this Chapter to protect subjects from unwanted contact by the Investigator. Potential 

subjects were also assured that non-participation would have no adverse effects on their 

child’s care. Subjects were asked to arrive an hour before their scheduled appointment, 

and advised that they would need to stay for an additional 45 to 60 minutes after the 

appointment and refreshment break. They were also be informed that they would need to 

sign a written consent form, and their child (age 7 years and older) would be asked for 

assent.

I f  a subject arrived 15 or less minutes late for the one-hour pretest session,

Asthma Clinic staff had agreed to begin the child’s Clinic appointment late. If the subject 

was later than 15 minutes, any unfinished pretests were to be completed after the Clinic 

appointment but before the refreshment break and intervention period. The informed 

consent process and administration o f the body knowledge pretests would be completed if 

there were at least 45 minutes available before the Clinic appointment, since scores on the 

body knowledge pretests may have been influenced by material covered during the Clinic 

visit. Scores o f these subjects would have been flagged for separate analysis if  necessary. 

Late arrivals were expected to be minimal, because the Clinic is located near an easy- 

access freeway, and there is sufficient free parking next to the building. Only 3 subjects 

had to take the KBIT during the posttest period because o f Clinic time constraints, but all
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19 subjects were able to complete the informed consent process and IBT-M and BPRT 

prior to their Clinic appointments.

If  a subject had become upset, frightened, or frustrated at any point during the 

study, the parent and/or Clinic or research staff would have considered removing the 

child from the study. As much demographic data as possible would still have been 

collected, to determine any possible differences between these children and those who 

completed the study protocol. If a subject refused to do either the pretests or posttests, but 

was willing to do one o f the testing sessions in addition to the intervention, that subject’s 

scores would have been analyzed as an “intention to treat” case, with the available test 

scores considered the baseline scores. One child (the twentieth child originally recruited) 

was unable to stay for posttesting because the person providing transportation for the 

child and grandparent was unable to wait. One other child became tired and refused to 

complete the two posttests. Parents were not advised to assure that the child went to bed 

earlier the night before the study appointment. However, parents were given the option o f 

rescheduling their appointment for later in the day if  they needed to get up too early to 

obtain transportation on the Medicaid bus. Two parents who would have needed to catch 

the bus very early (i.e., 4:00 AM) chose to reschedule their appointment, while two others 

decided to keep their early appointment, in spite o f having to catch the bus at the same 

early hour. They explained that their child usually slept on the 3-hour bus ride.

Prior to the pretesting, the study was explained more fully to the child and parents 

or guardians, following the content in the consent form (Appendices C—E). Children were 

told that they would be participating in a study o f how best to teach young children about 

their lungs and the use of peak flow meters. Parents were informed that their child would
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be assigned by chance to one of three groups, and that they would need to spend 

approximately an hour in pretesting and an hour in posttesting. They were assured that all 

information would be kept confidential, that there would be no identification o f  their 

child in any public forum, and that records from the study would be maintained in a 

locked file. They were informed that the Investigator might observe the Research 

Assistant and child in an adjacent room through a two-way mirror, in order to avoid 

distracting the child with an additional adult in the small room. They were told that there 

were no known risks to their child for participating in this study, other than possible 

fatigue (which would be relieved by breaks as needed), and that they would receive the 

benefit o f asthma education, but that we did not know which way is best. The first 7 

subjects were told that there was no cost or payment for participation in the study, other 

than the refreshment break and a gift o f colorful stickers at the completion o f the child’s 

participation. After the $10 incentive was added, families were told about the gift 

certificates, to be distributed as $5 after the pretesting and $5 after the posttesting. Even 

children who could not complete the entire study were given the $10 gift certificates, to 

avoid penalizing subjects who became tired or were unable to finish the testing for any 

reason. The first 7 pilot subjects (plus the one who did not complete posttesting) were 

also sent the $10 gift certificates as a gesture of thanks. In other words, all children in the 

study received the $10 in gift certificates. Finally, subjects were told that they could 

refuse to enter the study or withdraw at any time without affecting their medical care. 

Consent forms are displayed in Appendices C through E. Each group had a different 

consent form, so that children in the Usual Care Group and Treatment Group One (Doll 

Group) were aware only o f the protocol for their group.
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Setting

Pretesting, intervention, and posttesting were conducted in a  private room of the 

Asthma Clinic at both sites. The initial site was located in an affluent neighborhood west 

o f  the busier downtown area, with easy access to free parking. The second site was 

located in the outpatient buildings o f the affiliated Children’s Hospital, closer to the less 

affluent downtown area. Both Clinics were easily accessible to major roadways and had 

sufficient free parking. The private rooms where the testing and intervention were done 

were well lit, free from distractions, with a desk, comfortable chairs, and a low table with 

chairs. A portable table with a table cloth that reached to the floor was used to conceal the 

intervention materials until they were needed. The Research Assistant doing the pre and 

posttesting was not able to tell to which group the child had been assigned, because the 

intervention materials were not removed from cover until after the Research Assistant 

conducting the pretesting had finished, and were concealed again before the Assistant re

entered the room to conduct posttesting.

Measures

Measures for this study included two created by the Investigator, one used as part 

o f the routine Asthma Clinic documentation, and three instruments available through 

external sources (Table 4).

Demographic Data Sheet

A brief questionnaire was developed by the investigator to obtain demographic 

data (Appendix F). Specific data requested were the child’s name, birth date, age, gender, 

race, grade level (if applicable), mother’s education and occupation, father’s education 

and occupation, and type o f health insurance as a proxy measure for income
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(recommended by Vessey). Questions related to the history of the child's asthma included 

the type and frequency o f  symptoms, number of hospital and emergency room visits, 

frequency o f visits to the doctor's office, length of time since diagnosis, type and 

frequency o f medications, history o f peak flow meter use (past experience and any 

problems encountered), history of food allergies (to determine which type of food to 

provide during the refreshment break), and whether the parents believed their child’s

Table 4: M easures Used in the Study

Measure: Source: Location:

Demographic Data Sheet Created by Investigator Appendix F

Asthma Action Plan Part o f  Asthma Clinic 
documentation

Appendix N

Parent Recall o f Asthma 
Education

Created by Investigator Appendix N

Kaufman Brief Intelligence 
Test

Available from American 
Guidance, Inc.

Appendix G

Inside-the-Body (Modified) Available from Dr. Judy 
Vessey

Appendix H

Body Parts Recognition 
Test

Available from Dr. Judy 
Vessey

Appendix I

had been in good control. The Research Assistant was available to answer questions and 

clarify the forms as needed.
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Asthma Action Plan

The Asthma Action Plan (Appendix N) is a carbonless duplicate form that covers 

all o f  the components of asthma management for each child in the Asthma Clinic. A copy 

is given to the family, with the original placed in the chart A copy of this form was made 

for the research records o f each child in the study.

Parent Recall o f Asthma Education

A form called “Parent Recall o f Asthma Education” (Appendix N ) was created by 

the Investigator to have parents indicate which topics they had learned about on the day 

o f the Clinic visit or during a previous visit These data allowed a more accurate 

assessment o f what the parents thought they had learned most recently as a measure of 

the child’s exposure to new knowledge, instead o f depending solely on notes made on the 

Asthma Action Plan by Clinic staff. Only the final 12 subjects used this form.

Kaufman Brief Intelligence Test

The Kaufman Brief Intelligence Test (KBIT) was developed by Kaufman and 

Kaufman in 1990, and is available through American Guidance Services in Minnesota. It 

was standardized with 2,022 subjects ages 4 to 90 years in 60 sites throughout the United 

States. The KBIT has a mean internal consistency o f .94, a mean stability o f .94, split- 

half reliability coefficients ranging from .89 to .98, test-retest reliability ranging from .86 

to .97, and has correlated well with other standardized tests such as Wechsler’s Verbal IQ 

Test (Pearson r =.70) (Kaufman and Kaufman, 1990). In this study, the KBIT Composite 

score correlated with the Vocabulary subtest (Pearson r  = .892, p = .00) and the Matrices 

subtest (Pearson r = .812, p = .00). The Vocabulary and Matrices subtests correlated with 

each other, but not as strongly (Pearson r  = .491, p  = .03). The KBIT measures verbal and
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nonverbal abilities o f individuals 4 through 90 years, and consists of a 15-item expressive 

vocabulary test and a  10-item matrices test (which assesses abstract thinking) for the 4 to

7-year-old age group. Results were used to determine if there were any significant 

differences among individuals in the three groups. The KBIT may be administered by 

trained paraprofessionals, and takes approximately 15 to 30 minutes to complete. A 

Research Assistant administered the KBIT to subjects during the pretesting period, except 

for the 3 subjects who took the KBIT during posttesting because of time constraints. A 

support letter from American Guidance Service granting permission to use the KBIT is in 

Appendix G.

Inside-the-Bodv Test (Modified)

The Inside-the-Body Test (Modified) (IBT-M) was developed by Vessey in 1988 

as an adaptation o f previous instruments (Gellert, 1962; Smith, 1973; Tait & Ascher,

1935) designed to assess children’s recall knowledge of the anatomy and function of the 

internal body. The IBT-M consisted of an 8.5 x 11 inch sheet o f paper on which a body 

outline has been printed. Prior to administering the IBT-M, the “Knowledge o f Lungs: 

Pretest/Posttest” (Appendix J) was administered. These tests asked the child the questions 

listed in Table 5.

The subject was then given brightly colored markers and asked to draw what he or 

she thought was inside the body (or “under the skin”) that helped blow out birthday 

candles (pretest) or make the arrow move on the PFM (posttest). The subject was then 

asked to label each part and describe what he or she thought was the “main job”

(function) o f that part. In the original version, each part drawn would have received one 

point, and each accurate function description would have received one point. For the
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purposes o f  this study, only the lungs and ribcage were scored, with a maximum 

attainable score o f 8 points (Appendix T). In the revised scoring, children who drew or 

selected the lungs or rib cage, but described an inaccurate function, were considered to be 

in a transitional learning stage about the lungs, so received one point for each o f these 

inaccurate function statements. The IBT-M took approximately 15 to 20 minutes to 

complete. The IBT-M has a test-retest reliability of .88 and content validity for children 

ages 4.5 through 7.5 years. In this study, the composite IBT-M and BPRT Pretest score 

had a Cronbach alpha o f  .62, while the Posttest had an alpha o f .74. A sample o f the body 

outline and the scoring guidelines are in Appendix H. Letters from Dr. Vessey granting 

approval to modify and use the IBT-M in this study are in Appendix G.

B o d y  P a rts  R eco g n itio n  T e s t

The Body Parts Recognition Test (BPRT) was developed by Vessey in 1991 to 

assess individuals’ recognition memory o f the anatomy and function of the internal body, 

and was used in addition to the IBT-M in order to more fully assess the knowledge o f the 

subjects, especially those who did not have strong drawing skills. The BPRT consisted of 

a vinyl-covered body outline on an 8.5 x 13 inch piece o f cardboard, and a set of 

accurately-colored, vinyl-covered cardboard body parts (including a few inaccurate parts, 

accurately-colored, vinyl-covered cardboard body parts (including a few inaccurate parts, 

such as too-large organs, valentine-shaped hearts, and food items). After the first 7 

subjects completed the study, some o f the body parts were removed from the instrument, 

to avoid confusing the younger subjects. This modification was approved by Dr. Vessey, 

since children in this study were only asked to choose body parts that helped them blow 

out a birthday candle (Pretest) or make the arrow on the PFM move (Posttest). The
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Table 5: Knowledge o f Lungs Pretest and Posttest Questions

Pretest Ouestions Posttest Ouestions

1. Have you ever blown out candles on a 
birthday cake? I f  child says no, ask “If you 
were going to blow out candles on a 
birthday cake, how would you do it? 
(Record child’s response, verbal and/or 
nonverbal).

1. Your doctor gave you a peak flow meter. 
(Point to or touch it). Show me what you 
do to make it work. (Describe child’s 
verbal and nonverbal response).

2. Let’s pretend you are blowing out the 
candles on a birthday cake. Show me what 
you would do. (Describe child’s actions).

2. What makes the arrow move up on your 
peak flow meter?

3. What makes the candles blow out? 3. Where does the air/breath come from? 
(Use word child uses).

4. Where does the air/breath come from? 
(Use word child uses).

4. How does the air/breath (use word child 
uses) get from your lungs (use word child 
uses) to the peak flow meter to make the 
arrow move?

5. How does the air/breath (use word child 
uses) get from your lungs (use word child 
uses) to the candle so you can blow out the 
candle?

subject was asked to place each part inside the body outline, then describe the name and 

“main job” (function) of that part. The parts o f the BPRT used in this study included the 

lungs, ribcage, anatomic and valentine hearts, stomach and esophagus, brain, muscle, 

spine, femur, foot bones, large and small intestines, and miscellaneous items such as a 

drum (eardrum,) butterfly (stomach), and four food items. In the original version of the 

BPRT, each correct part would have received one point for being placed inside the 

outline and one point for an accurate function description. In this study, only the lungs
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and ribcage were scored, with a maximum attainable score of 8 points (Appendix T). 

Stability and content validity were established for the original version o f the BPRT 

(Vessey and O’Sullivan, in press), and concurrent and construct validity are still 

undergoing analysis, with no predicted completion date (J. Vessey, personal 

communication, 9/1/98). As indicated in the preceding section, the Composite IBT-M and 

BPRT Pretest score achieved a Cronbach alpha o f .62, while the Posttest score achieved 

an alpha o f .74. Appendix I provides a sample o f the body outline and original and 

modified selections o f body parts, as well as the scoring guidelines for the original and 

modified versions o f the test Appendix G contains letters from Dr. Vessey granting 

permission to use and modify the BPRT in this study.

Intervention Instruments

A 33-inch doll (Appendix A) was used for the Doll Group intervention. The doll 

has a blue velour covering, brown “fun-fur” hair, and a bright red sweatsuit. A flap on the 

doll’s chest opens to show three-dimensional lungs made of white velour for the ribs and 

beige velour for the lungs. The Investigator trained the Research Assistant to display the 

doll’s lungs.

A 33-inch puppet named “Je ff’ (Appendix A) was used for the Puppet Group 

intervention. The puppet has blue velour “skin”, brown “fun-fur” hair that can be 

brushed, and a bright red sweatsuit. The puppet can be moved in a “life-like” manner, and 

his lungs can be exposed by opening the chest-wall flap, which reveals three-dimensional 

lungs made o f white velour for the ribs and beige velour for the lungs. The lungs can be 

inflated and deflated by using a bulb in the back opening of the puppet. The head and 

mouth can be moved smoothly by using a  hand inside the puppet’s head. The Research
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Assistant made breathing sounds for the puppet, while simultaneously moving the mouth 

and lungs to simulate breathing. These puppet skills were taught by the Investigator to the 

Research Assistant who did the interventions in this study.

An Astech-brand peak flow meter (PFM) was adapted with plastic tubing attached 

to a foot-operated air pump, which made the indicator arrow move up on the PFM at the 

same time the mouth and lungs were operated. This combination created the illusion that 

the puppet was exhaling air into the PFM. The plastic tubing was threaded through the 

puppet’s long sleeve, and the air pump was hidden under the table, behind a floor-length 

table cover. The Research Assistant had the puppet demonstrate the use of a PFM to 

subjects in the Puppet Group. Appendix A contains pictures of the doll/puppet and the 

adapted PFM. Psychometrics are not available on the puppet or doll, or the adapted peak 

flow meter, since they have not been used in prior research.

Subjects in the Usual Care Group reviewed pictures of the lungs (Appendix N) 

used by the Asthma Clinic staff. The staff demonstrated the use o f a PFM during the 

standard teaching protocol, followed by a return demonstration by the child on a personal 

PFM prescribed by the physician. A record o f the standard teaching provided by the 

Clinic staff, called the Asthma Action Plan (Appendix N) was maintained in the child’s 

record, after being initialed and dated by the person doing the teaching, and a copy was 

placed in the data file for each research subject. All subjects received this standard 

teaching. The parents of the last 12 subjects also completed the Parent Recall o f Asthma 

Education (Appendix N). Any previous experience with a PFM, including problems 

encountered, was indicated by the parents on the Demographic Data Form.
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Research Assistants

Three Research Assistants (RAs) were hired to assist in this study. All three 

Research Assistants were o f European-American descent, had a background in working 

with children, and enjoyed talking with and teaching children in the 4-through-7-year-oId 

age group. Research Assistant One (RA-1) conducted the pretests and posttests. She was 

a BSN-prepared nurse who planned to pursue a Masters degree in parent-child nursing. 

Research Assistant Two (RA-2) obtained the informed consent and conducted the 

interventions with the doll and puppet She had prior experience as a special education 

teacher and puppeteer. Research Assistant Three (RA-3) scored the pretests and posttests 

and assist with data entry. She was completing a degree in health education, and was 

skilled in computer use. A licensed Clinical Psychologist Dr. Roger Webb, trained RA-1 

in the use o f the KBIT. Margo Swanson, MNSc, RN, who administered the KBIT, IBT-M 

and BPRT to the subjects in Vessey’s 1991 study, trained RA-1 in the use o f  the IBT-M 

and the BPRT and RA-3 in scoring the tests. The Investigator, who is familiar with all 

three instruments, received refresher training from Dr. Webb and Ms. Swanson.

After learning how to use the instruments, RA-1 administered them to two 

children while being observed by the Investigator. RA-1 was considered reliable after 

achieving agreement o f at least 90% with the Investigator, using the interclass correlation 

coefficient of reliability (Fleiss, 1986). RA-1 administered the KBIT, IBT-M and BPRT 

during the pretest period, and the IBT-M and BPRT during the posttest period, and was 

blinded to the subjects’ group assignment during the testing. Observer bias was 

minimized by having the Investigator code the tests so that RA-3 did not know which was 

the pretest and which was the posttest during subsequent scoring.
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RA-2 was taught to use the puppet through the use of a  20-minute videotape 

created by Patient Puppets, Inc. (1994), from whom the puppet for this study was 

purchased. The videotape teaches basic skills in operating the puppet. The Investigator 

taught RA-2 the technique required to simulate the puppet operating the PFM. Role 

modeling by the Investigator was followed by the RA-2 practicing in front o f  a mirror 

until the Investigator determined that the RA-2 had achieved competence. The process 

took no more than one hour, but minor refinement o f technique was provided as needed. 

The Investigator checked the Research Assistant’s technique with actual subjects 

periodically through a two-way mirror from a room adjacent to the intervention room. 

Children and parents were informed o f this two-way mirror in the Consent Form. The 

Investigator also taught RA-2 how to show the stationary lungs in the doll to the subjects.

Scoring of the KBIT, IBT-M and BPRT was done by RA-3. The first 7 tests were 

re-scored by Ms. Swanson until at least 90% inter-rater reliability had been achieved, 

using the interclass correlation coefficient o f reliability (Fleiss, 1986).

Procedure

Recruitment

A letter, with a self-addressed, stamped envelope and pre-printed form indicating 

interest in participating in the study, was sent by the Medical Director of the recruitment 

site Asthma Clinic to parents o f all children who met the age criterion of the study 

(Appendix O). Names, addresses, and ages o f all clients were available in a computer data 

base in the Asthma Clinic. The letter was signed by the Medical Director o f Pulmonary 

Medicine, who has jurisdiction over the Asthma Clinic, but mailing costs were paid by 

the Investigator. The Director explained that the study had been approved by his office,
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briefly described the study, and asked the parents i f  they might be contacted by the 

Investigator by phone prior to a future Asthma Clinic appointment. If the parents wished 

to be contacted, they were advised to either call or to return the self-addressed, stamped 

envelope and form to the Investigator, so that their child’s name could be included on the 

roster o f potential subjects.

Clinic records of those children whose parents indicated a willingness to consider 

enrolling their children in the study were assessed to determine if  the children had 

moderate or severe asthma, and would thus be prescribed a peak flow meter. The Asthma 

Clinic’s computer data base included the information related to severity of asthma for 

each client. I f  so, the parents were contacted by phone and asked again if they were 

willing to have their child participate in the study. If they agreed, they were asked to 

arrive at the Clinic 60 minutes prior to their scheduled appointment, and were further 

advised that they would need to remain for approximately 45 to 60 minutes after their 

appointment for the intervention and posttests. Parents of the 6-7-year-old children were 

asked to arrive 1 hour and 10 minutes before their appointment, to allow for slightly 

longer pretest time. Parents o f all subjects were informed that unexpected delays in Clinic 

appointments might extend their waiting time by one hour pre-appointment or one hour 

post-appointment.

Informed Consent

On the day of the appointment, the parents read and signed the Informed Consent, 

and the child (if  7 years o f age or older) was asked for verbal assent. Appendices C 

through E include the three versions o f the Consent Form. Each Group used a different
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form so that children were aware o f the protocol for only the Group to which they had 

been assigned.

Pretest Period

After the child had been assigned to a Group and the parent signed the Informed 

Consent, the Research Assistant I administered the pretests in a private room of the 

Clinic, then placed each test in separate envelopes marked “Pretests” and “Posttests, with 

the Subject number on each one, and sealed the envelopes for future scoring. Each week, 

the Investigator collected the tests, coded them, and randomly sorted them for future 

scoring. The child and parents attended their scheduled clinic appointment, followed by a 

refreshment break in the Clinic, with non-allergenic food such as apple juice, rice cakes 

for children allergic to wheat, regular pretzels, and animal crackers for those who were 

required to limit salt intake because of heavy steroid doses (which cause fluid retention). 

Parents were asked to identify food allergies on the Demographic Data Form. No children 

had a history o f  wheat allergy, so the rice cakes were not used. Most children selected 

both pretzels and animal crackers when offered a choice. Parents and any siblings present 

were also offered snacks, which were eagerly accepted. After the $10 incentive was 

added, a $5 coupon was given to the child at this time.

Intervention Period

After the break, the child participated in one o f  the three randomly assigned 

experiences. Subjects in the Doll Group viewed a stationary doll with three-dimensional 

lungs, then observed RA-2 demonstrate the use of a PFM, followed by the child doing a 

return demonstration on his or her own PFM. Appendix L contains the script that was 

followed during this intervention.
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Subjects in the Puppet Group observed a puppet with moving lungs blow into a 

PFM, making the indicator needle move up on the PFM. The child then mimicked the 

puppet by doing a return demonstration on his or her own PFM. Appendix M contains the 

script that was followed during this intervention.

Subjects in the Usual Care Group reviewed pictures of the lungs Appendix N), 

observed the Clinic staff using a  PFM, and performed a return demonstration on their 

own PFM during their Clinic appointment. The children were praised for their efforts by 

Clinic staff. Subjects in this group did not receive any additional intervention. Clinic staff 

provided a photocopy o f the Asthma Action Plan (Appendix L) indicating that this 

teaching was done. This same Asthma Action Plan was also provided for subjects in the 

Doll and Puppet Groups.

Posttest Period

Immediately following the intervention, the doll or puppet was hidden from view 

by RA-2, behind a curtain under a table in the intervention room. RA-1 entered the room 

to conduct the posttest IBT-M and BPRT. RA-1 was still unaware of which method was 

used to teach the child about the PFM, because RA-1 was cautioned not to discuss that 

information with the child or parents. The parent(s) o f  the last 12 subjects completed the 

Parent Recall o f Asthma Education form at this time.

After completing the posttests, the child and parent(s) were thanked for their 

participation, and the child was invited to choose from a selection of colorful sticker 

pages as a reward. The child was also given another $5 gift certificate, bringing the total 

incentive to $10.
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Time Required

The amount o f time required for each subject varied with age, and time periods 

were initially determined in consultation with Dr. Judith Vessey, creator o f the IBT-M 

and the BPRT, and her research staff. Time needed for the KBIT was based upon 

recommendations in the KBIT Manual. The 4-to-5-year-old subjects needed 15 to 20 

minutes for the KBIT, 5-10 minutes for the IBT-M, and 5 to 10 minutes for the BPRT, 

for a total time range of 25 to 40 minutes during pretesting and 10 to 20 minutes during 

posttesting. The 6-to-7-year old subjects needed 20 to 25 minutes for the KBIT, 10 to 15 

minutes for the IBT-M, and 10-15 minutes for the BPRT, for a total time range of 45 to 

55 minutes during pretesting and 25 to 35 minutes during posttesting. The older children 

needed the extra time to allow for the administration of more age-related items on the 

KBIT, and the selection, placement, and description of more items on the BPRT. The 

intervention session took approximately 10 minutes for each subject. Testing time was 

not factored into the data analysis, but no subjects took longer than the predicted time 

needed, and several took less time.

RA-1 remained in a lounge at the end o f another hallway in the Clinic, where the 

child was not visible during the intervention period, to avoid having the RA Ieam the 

random assignment of each subject, potentially biasing the administration o f the pretests 

and posttests. Because Clinic appointment times varied in length, RA-1 was not able to 

identify those in the Usual Care Group either. RA-2 was advised to notify RA-1 when it 

was time for posttesting. In general, appointments were scheduled at 9:00 AM, 10:00 

AM, 1:00 PM and 2:00 PM for new patients and 11:00 AM and 3:00 PM for follow-up 

patients on Tuesdays. New patient appointments usually lasted 60 to 90 minutes, while
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follow-up appointments usually lasted 30-45 minutes. Patients were scheduled every 30- 

60 minutes on Thursday afternoons.

Scoring

The pretests and posttests were collected by Research Assistant I, placed in sealed 

envelopes, and given to the Investigator each week to be coded, to prevent RA-3 from 

matching them to individual subjects or guessing whether they were pretests or posttests 

during subsequent scoring. After the first 7 subjects completed the study, RA-3 scored the 

pretests and posttests, blinded to group assignment and whether the tests were pretests or 

posttests. The tests of these initial 7 subjects were rescored by Ms. Swanson, until inter- 

rater reliability reached at least 90%, using the interclass correlation coefficient of 

reliability (Fleiss, 1986).

Summary

This chapter has described the methodology for the study, including the initial 

pilot study, the design, sample, recruitment, randomization, data analysis, consideration 

o f ethical issues in research with young children, the setting, measures, intervention 

instruments, how the Research Assistants were selected, trained, and employed, the 

procedures that were followed, and how scoring o f pretests and posttests was 

accomplished.
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CHAPTER IV 

RESULTS

This pilot study compared the effects o f three teaching methods on 3-year-8- 

month-old through 8-year-old children’s u n d e rs tan d in g  o f  their lungs in relation to a peak 

flow meter in the management o f asthma. Twenty subjects were originally enrolled in the 

study over a 9-month period; one of those subjects (in the Usual Care Group) was unable 

to stay for the posttests, leaving a total o f 19 subjects in the study. Kraemer and 

Thiemann (1987) stated that with a sample size of 20 or fewer subjects, the risk o f failure 

in achieving statistical significance is high. On the other hand, they agreed that “well 

done exploratory studies are a necessary prelude to well-planned and well-executed 

confirmatory studies and are valuable in their own right” (p. 97).

The hypothesis in this study stated that controlling for age, children who learn to 

use a peak flow meter (PFM) by imitating a  puppet with inflatable lungs will earn higher 

posttest scores on Vessey’s (1988) Inside-the-Body Test (Modified) (IBT-M), which 

measures recall memory, and Vessey’s (1991) Body Parts Recognition Test (BPRT), 

which measures recognition memory, compared to children who use a PFM after seeing 

either three-dimensional, stationary lungs in a  doll or two-dimensional pictures of the 

lungs (Usual Care). Children were considered able to use a PFM if they took a deep 

breath and exhaled strongly into the PFM, moving the arrow up on the PFM. The 

hypothesis was not supported in this pilot study. However, results will be described 

quantitatively and qualitatively in the following pages.
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Table 6: General Characteristics of Subjects

Doll Group
(n = 7)

Puppet Group
(n = 7)

Usual Care 
Group (n = 5)

Total 
(n = 19)

Asthma Severity: Number of Months with Asthma

Mean 58.14 58.00 43.20 54.16

S.D. 24.33 28.26 23.77 25.19

Range 24-84 2-84 12-72 2-84

Total Emergency Room (ER) Visits

Mean 6.43 8.29 3.00 6.21

S.D. 6.02 10.37 3.16 7.40

Range 1-18 0-30 0-8 0-30

Number of ER Visits Past Year

Mean 3.57 2.43 1.80 2.68

S.D. 5.19 3.60 3.49 4.07

Range 0-15 0-10 0-8 0-15

Total Hospital Admissions

Mean 0.14 3.57 0.80 1.58

S.D. 0.38 5.26 0.84 3.45

Range 0-1 0-15 0-2 0-15
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Table 6: General Characteristics of Subjects, continued

Doll Group 
(n = 7)

Puppet Group 
(n = 7)

Usual Care 
Group (n = 5)

Total 
(n = 19)

Number of Hospital Admissions Past Year

Mean 2.14 2.14 0.20 1.63

S.D. 5.67 5.67 0.45 4.72

Range 0-15 0-15 0-1 0-15

Cognitive Level (Kaufman Brief Intelligence Test 

(KBIT): KBIT Composite Percentile

Mean 45.70 42.10 62.60 48.84

S.D. 33.30 19.20 31.88 28.15

Range 2-92 1-55 25-95 1-95

KBIT Vocabulary Percentile

Mean 52.00 49.10 64.20 53.68

S.D. 34.72 20.78 31.58 28.24

Range 10-99 14-82 27-97 10-99

KBIT Matrices Percentile

Mean 37.60 37.70 56.60 42.64

S.D. 24.45 26.51 30.83 28.80

Range 1-73 0.10-70 21-97 0.10-97
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Characteristics o f the Sample

Each section in this chapter presents one or more o f the variables described in 

Chapter HI. These include the dependent variables of scores on Vessey’s IBT-M and 

BPRT, which were modified into a  composite o f  the lung and ribcage components of 

each test, with the new variable names of “Pretest” and “Posttest” scores. Children were 

awarded two points for each accurate drawing or selection and function statement 

regarding the lungs and ribcage on the IBT-M and BPRT. If they drew, selected, or 

mentioned a function statement about the lungs or ribcage, but were inaccurate, they 

received one point for each item. Children could receive a maximum of 16 points on the 

composite Pretest or Posttest score. The independent variable was the type o f teaching 

provided (doll, puppet, or usual care). The attribute variables included age; gender; 

socioeconomic status, as measured by parents’ education, occupation, and type o f health 

insurance (used as a proxy for income level); previous learning experiences about asthma 

and PFMs, including parental perceptions of their children’s asthma frequency and 

control; and, cognitive level, as measured by the Kaufman Brief Intelligence Test 

(KBIT). Dr. Judith Vessey (1991) recommended using the income level proxy o f health 

insurance because o f  previous reluctance of families in this same geographic area to 

reveal actual income levels. Several general characteristics of the 19 subjects, including 

means and standard deviations, are provided as an overview (Table 6).

Racial/Ethnic Group. Gender and Age Distribution

Children from different racial/ethnic groups, both genders, and ages were 

distributed among the three groups (Table 7). All children who were in school were 

enrolled in the appropriate grade for their age. One child in the Doll Group and one in the
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Usual Care Group were too young to be in school. They were the two whose mothers 

encouraged the physician to prescribe a PFM so that they could learn to manage their 

children’s asthma as early as possible. Mothers accompanied seventeen of the children to 

the Asthma Clinic, while grandmothers accompanied the remaining two children.

TARI.F. 7: F.thnic Group. Gender and Aye Distribution of Subjects bv Group

Doll G roup Puppet Group Usual C are G roup

n % N % N %

Ethnic Group:

African-American 3 43% 6 86% 1 20%

E uropean-American 3 43% 1 14% 3 60%

Hispanic-American 1 14% 0 0% 1 20%

G ender:

Boys 4 57% 6 86% 4 80%

Girls 3 43% 1 14% 1 20%

Age:

Mean 72.1 months 70.0 months 71.8 months

S.D. 16.73 months 14.1 months 19.52 months

Range 45-92 months 56-93 months 44-96 months

Neither racial/ethnic group nor gender influenced children’s performances on the 

composite Posttests related to knowledge o f the lungs. However, a significant difference 

was noted between boys and girls on the KBIT Vocabulary Subscale (F = 6.750, p  = .02), 

with the 14 boys earning a raw mean score o f 29.43 and the 5 girls earning a raw mean 

score o f 18.40. In the Doll Group, age correlated highly with the KBIT Vocabulary 

percentile score (Pearson r = .783, g  = .037), with older children earning higher scores. In
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the Puppet Group, age correlated with the mean gain score from the Pretest to the Posttest 

scores (Pearson r  = .837, j> = .02), with older children showing greater gains. Age 

correlated strongly with both the composite Pretest scores (Pearson r  = .796, j> = .00) and 

the composite Posttest scores (Pearson r = .749, = .00). Age demonstrated a significant 

effect on Pretest scores (F = 28.667, j> = .00) and on Posttest scores (F = 19.421,

I> = .00), with children earning higher scores as they increased in age. No other significant 

differences were noted in relation to racial/ethnic groups, gender and age.

Socioeconomic Status

No significant differences appeared in the socioeconomic status among the three 

groups (Pearson r  = -.181, p  = .458), although the actual means varied among groups 

(Doll Group, x = 30.71, Puppet Group, x = 35.29, and Usual Care Group, x = 45.60). The

Table 8: Hnllinyshead Social Strata

Social Class Occupation Classifications Range of Computed Scores

1 Major business and professional 55-66 points

2 Medium business, minor 

professional, technical

40-54 points

3 Skilled craftsmen, clerical, sales 

workers

30-39 points

4 Machine operators, semiskilled 

workers

20-29 points

5 Unskilled laborers, menial 

service workers

8-19 points
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Four Factor Index o f  Social Status (Hollingshead, 1975) was used, which included 

parental education (on a 7-point scale), occupation (on a 9-point scale), gender, and 

marital status. In this Index, the lower the Hollingshead score, the lower the 

socioeconomic status of the family (Hollingshead, 1975). Score ranges are classified into 

5 social strata or classes (Table 8).

The families in this study were compared to the five social strata on 

Hollingshead’s Index. Table 9 describes the average Hollingshead scores in each of the 

three groups. Children in the Doll Group had one family (14%) in the lowest 

socioeconomic category (Stratum 5), two (29%) in Stratum 4, three (43%) in Stratum 3, 

none in Stratum 2, and one (14%) in the highest Stratum, and had 57% of children in two- 

parent families (Total Hollingshead score: range = 6-58, x = 30.71, ST). 15.36). Children 

in the Puppet Group had two (29%) families in Stratum 2, three (43%) in Stratum 3, two 

(29%) in Stratum 4, and none in the highest and lowest Strata, and had the highest 

percent (57%) o f single-parent families (Total Hollingshead score: range = 24-54, x = 

35.29, S.D. = 10.86). In the Usual Care Group, two (40%) families were in Stratum 1, 

two (40%) in Stratum 2, one (20%) in Stratum 3, and none in the two lowest Strata on the 

Index, while 100% o f the children lived in two-parent families (Total Hollingshead score: 

range = 31-60, x = 45.60, S.D. = 10.50).

In the Usual Care Group, Mothers’ education levels correlated highly with their 

children’s performance on the KBIT Vocabulary Subscale (Pearson r  = .911, j> = .03), 

with children in families with higher Mothers’ education levels earning higher scores.

The total Hollingshead score had a significant effect on the composite Pretest score (F =
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Table 9: Hollingshead Scores in Each Group

Doll Group 

(n =  7)

Puppet G roup 

(n= 7)

Usual C are Group 

(n = 5)

Mother Father Mother Father Mother Father

Number Number Number Number Number Number

(Percent) (Percent) (Percent) (Percent) (Percent) (Percent)

Parents’ Education

Junior High or Less 1 (14%) 1 (14%) 0 1 (14%) 0 0

High School 2 (29%) 3 (43%) 2 (29%) 5 (57%) 1 (20%) 2 (40%)

Beyond High School 3 (43%) 2 (29%) 4 (57%) 1 (14%) 2 (40%) 2 (40%)

College Graduate 1 (14%) 0 1 (14%) 1 (14%) 2 (40%) 1 (20%)

Parents’ Class of 

Occupation

Unemployed 1 (14%) 2 (29%) 0 2 (29%) 0 0

Class 1 0 0 0 0 0 0

Class 2 1 (14%) 0 0 0 0 0

Class 3 3 (43%) 1 (14%) 3 (43%) 1 (14%) 1 (20%) 0

Class 4 1 (14%) 2 (29%) 1 (14%) 1 (14%) 0 2 (40%)

Class 5 0 0 0 1 (14%) 0 1 (20%)

Class 6 0 1 (14%) 0 1 (14%) 0 0

Class 7 0 0 2 (29%) 0 I (20%) 0

Class 8 0 1 (14%) 1 (14%) 1 (14%) 3 (60%) 2 (40%)

Class 9 1 (14%) 0 0 0 0 0

Hollingshead Total Range 6-58 Range 24-54 Range 31-60

Scores Mean 30.71 Mean 35.29 Mean 45.60

S.D. 15.36 

Median 30.00

S.D. 10.86 

Median 31.00

S.D. 10.50 

Median 47.00
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7.357, 2  =  -02), with children in families with higher Hollingshead scores earning higher 

Pretest scores. When subcomponents o f the Index were analyzed, Fathers’ occupations 

demonstrated a significant effect on Pretest scores (F = 4.914, p =.04), with Pretest 

scores being higher in families where the Fathers’ occupation was higher on the Index.

One other significant correlation emerged when examining socioeconomic status: 

family structure correlated highly with type o f health insurance (Pearson r  = .496, 

g  = .04). Children in the Usual Care Group had the highest total Hollingshead scores 

(x = 45.60, S.D. 10.50) and the highest percent (57%) o f  private health insurance. 

Children in the Puppet Group ranked in the middle on the total Hollingshead score 

(x = 35.29, S.D. = 10.86) but had the highest percent (71%) of Medicaid coverage. 

Children in the Doll Group were in families with the lowest total Hollingshead score 

(x = 30.71, S.D. 15.36), and had the second highest number of families (57%) on 

Medicaid. Table 10 identifies the family structure and type o f health insurance for each 

group. Families who are in the lower income levels usually qualify for Medicaid. In this 

study, private health insurance was more common in two-parent families (r = .469,

2  = .04). No other significant relationships appeared in relation to socioeconomic status.

Table 10: Family Structure and Type of Health Insurance in Each Group

Doll G roup Puppet Group Usual Care Group

n % N % n %
Family S tructure:
Two Parents 4 57% 3 43% 5 100%
Single Parent 1 14% 4 57% 0 0%
Grandparent 2 29% 0 0% 0 0%
Type of H ealth Insurance:
Private 3 43% 2 29% 4 80%
Medicaid 4 57% 5 71% 1 20%
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Previous 1.earning Experiences about Asthma and PFMs

There were several similarities among children in the three groups. For instance, 

all o f the children reported that they had blown out birthday candles before, and 

subsequently they all demonstrated the correct method o f blowing into their PFMs during 

the posttests, regardless o f length o f time with asthma or previous experience with PFMs. 

Two children used a PFM during their appointment and during the intervention phase of 

the study, but were not requested to use the PFM routinely at home. One was in the Doll 

group and one in the Usual Care Group. However, those two children still demonstrated 

the correct method o f exhaling when asked to do so by the Research Assistant, using a 

PFM provided by the RA during the study intervention period. Children’s previous 

experience with asthma and peak flow meters was compared to their pretest and posttest 

scores on the IBT-M and BPRT (Appendix R).

The length o f time children had experienced asthma did not correlate with Pretest 

(Pearson r  = .371, p  = .12) or Posttest scores (Pearson r = .443, p  = .06). However, the 

number o f months the children had experienced asthma symptoms correlated with the 

total number o f emergency room (ER) visits (Pearson r = .557, p  = .01). In other words, 

the longer the children had been diagnosed with asthma, the more ER visits they had. The 

length o f  time with asthma did not correlate highly with the total number of hospital 

admissions (Pearson r = .311, p  = .20). The toted number of previous ER visits 

demonstrated a significant effect on both the Pretest scores (F = 16.591, p = .00) and the 

Posttest scores (F = 6.674, p  = .02). Only one child in the Doll Group who had a fairly 

high number o f previous ER visits (7 total, 1 in the past year) dropped two points from 

the Pretest to Posttest score (8 to 6). All o f the other subjects with high numbers o f ER
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visits showed increased scores. The previous use o f PFMs at home also correlated highly 

with children’s Pretest (Pearson r  = .659, j> = .00; and Posttest (Pearson r  = .778, j> = .00) 

scores, with children who had prior experience with PFMs earning higher Pretest and 

Posttest scores.

Parental Perception of Asthma Symptom Frequency and Control

Parents’ perceptions o f their children’s frequency o f asthma symptoms and level 

o f asthma control indicated that all children had at least moderate asthma, qualifying 

them for PFM use. Parents generally believed their children were in reasonable control 

(Appendix S). Two children in the Doll Group and one in the Usual Care Group 

experienced daily symptoms, but most reported symptoms ranging from none to a few 

times a week. Five children (71%) in the Puppet Group experienced symptoms a few 

times a week. Most parents assessed the control of their children’s asthma as fair to very 

good, with the majority in the “good” category. Although children in the Usual Care 

Group experienced the least frequent asthma symptoms, 60% of their parents reported 

their control as “fair,” compared to only one parent in each of the other groups.

Kaufman Brief Intelligence Test Scores

The cognitive level o f the children was measured by the Kaufman Brief 

Intelligence Test (Appendix T). Most children were in the “average” category, although 

two children in the Doll Group were “below average” and “well below average,” and one 

in the Puppet Group was described as in the “lower extreme” category. On the other hand, 

two children in the Doll Group were tested as “above average” or “well above average,” 

and three children in the Usual Care Group were tested as “above average” or “well 

above average.”
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Children covered under private health insurance, one o f the indicators o f  a higher 

socioeconomic level, earned higher scores on the Kaufman Brief Intelligence Test 

(KBIT), according to Pearson r correlations: (KBIT Composite percentile scores: r  =

.685, p = .001; Vocabulary scores: r = .600, p = .007; and Matrices scores: r = .545, 

p  = .02). The KBIT scores also correlated highly among the three categories, ranging in 

Pearson r = .491 to .892 and p = .03 to .000. Analysis of variance indicated no significant 

effects o f the KBIT on Pretest (F = .623, p  = .55) and Posttest (F = .239, p = .79) scores. 

Validity and Reliability o f Measures Used in the Study

The measures used in this study were evaluated for validity and reliability in 

related to the 19 subjects who participated. Because o f the small number o f items on 

some o f  the measures (e.g., Pretest and Posttest questions about the lungs,) appropriate 

reliability tests were not consistently available.

The Demographic Data Form had content and face validity, since it was 

developed in collaboration with experts in pediatric nursing who were familiar with the 

types o f  demographic data needed for this study. Based on the interclass correlation of 

reliability (Fleiss, 1986), this form reached 100% inter-rater reliability, because the 

Research Assistant and Investigator both interpreted the recordings on the form 

consistently during data entry.

The Asthma Action Plan form was not evaluated for validity and reliability. It was 

part o f the Asthma Clinic medical record, and served as a source of information about 

what types o f teaching were provided to families dining clinic appointments. As indicated 

earlier in this chapter, several o f the items charted by staff on this form correlated highly 

with parents’ recall o f  what they had learned, which may be considered construct validity.
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The Parent Recall o f  Asthma  Education form was evaluated in relation to its 

correlation with the Asthm a  Action Plan. It was not appropriate to test either o f these 

instruments for internal consistency, since they were self-reporting instruments with no 

homogeneity o f items.

The Kaufman Brief Intelligence Test (KBIT) (Kaufman and Kaufman, 1990) is a 

standardized test with well-established validity and reliability statistics, showing previous 

internal consistency of .94, mean stability o f .94, split-half coefficients o f .89 to .98, and 

test-retest reliability of .86 to .97. The KBIT held its reliability with this study sample 

when the vocabulary and matrices subscale scores were compared through the Friedman 

chi-square for ranked data (Siegel and Castellan, 1988), providing an alpha of .78 and a 

standardized item alpha o f .86. The latter alpha provides a population estimate based on 

the sample estimate.

The Inside-the-Body Test (Modified) (IBT-M) and Body Parts Recognition Test 

(BPRT) were evaluated together. Since the original tests were modified to assess only 

children’s knowledge of the respiratory system, the reliability statistics from previous 

studies were not appropriate. The composite score from the IBT-M and the BPRT had a 

Cronbach alpha of .62 on the Pretest and .74 on the Posttest. The questionnaires about 

lungs which accompanied these tests had too few items to allow the application of the 

Cronbach alpha. No reliability tests were considered appropriate for these questions.

Since no prior studies provided validity and reliability data, beginning validity 

and reliability testing was conducted on the doll, puppet and adapted peak flow meter.

The doll and puppet were used extensively by the Investigator prior to this study, 

establishing face validity. Inter-rater reliability was established through the interclass
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correlation o f reliability (Fleiss, 1986) between the Investigator and the Research 

Assistant (a special education teacher and puppeteer) who conducted the interventions, 

reaching 100% during the training phase. The adapted peak flow meter was created 

specifically for this study, and also achieved 100% inter-rater reliability dining training. 

Data Management

Data were analyzed by examining either the total number of subjects (n = 19) or 

the three Groups, depending upon the purpose o f the analysis. The SPSS 7.5 (Norusis, 

1997) program was used to enter and analyze the data. Since the hypothesis explored 

changes in children’s knowledge of the lungs from the pretest to the posttest period, the 

following changes in scoring o f the IBT-M and BPRT were made.

Revised Composite Scoring of the IBT-M and BPRT

During scoring and coding of the two body knowledge tests used in this study (the 

IBT-M and BPRT), the method used to determine the extent of children’s knowledge 

about the lungs was revised (Appendix U). The original scoring only allowed a score o f 

“ 1” or “0” for each item, making it difficult to evaluate the depth and breadth of 

children’s knowledge about the lungs. In the revised version, items that were accurate 

according to the IBT-M and BPRT received 2 points each. Children who drew or selected 

the lungs or rib cage, but described an inaccurate function, were considered to be in a 

transitional learning stage about the lungs, so received 1 point for each o f these function 

statements. This transitional learning stage was illustrated by children demonstrating a 

rudimentary, often inaccurate depiction or description o f the lungs or ribcage, but still 

reflecting greater knowledge than children who made no mention at all o f  these body 

parts or functions. As a result, overall test scores ranged from 0 to 12 points, with older
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children generally receiving higher scores. Dr. Vessey approved these revisions in scoring 

the IBT-M and BPRT-M (Appendix G). Comparing combined scores instead o f singie 

points for discrete body parts allowed analysis o f continuous data. The original scoring of 

children’s IBT-M and BPRT was done by a Research Assistant who had been trained by 

Ms. Margo Swanson, who administered them in Vessey’s 1988 and 1991 studies. Ms. 

Swanson also re-scored the tests o f the first 7 subjects, reaching 100% inter-rater 

reliability. The coding of the composite lung and ribcage items (Pretests and Posttests) 

was done by the Investigator and a doctoral student, who reached 100% inter-rater 

reliability.

Results bv Research Ouestion/Hvpothesis

The research question posed in this study asked: Will imitating a puppet with 

inflatable lungs using a peak flow meter (PFM) increase children’s knowledge of the 

anatomy and function of the lungs? It was hypothesized that, controlling for age, children 

who learn to use a  PFM by imitating a puppet with inflatable lungs will earn higher 

posttest scores on Vessey’s (1988) Inside-the-Body-Test (Modified) (IBT-M), which 

measures recall memory, and Vessey’s (1991) Body Parts Recognition Test (BPRT), 

which measures recognition memory, compared to children who use a PFM after seeing 

either three-dimensional, stationary lungs in a doll or two-dimensional pictures of the 

lungs.

For the purposes of this study, in spite o f the small sample size, the General 

Linear Model (GLM) (Tabachnick and Fidell, 1996) was applied to the data to conduct a 

one-way Analysis of Covariance (ANCOVA) o f Posttest scores, with age and Pretest 

scores serving as covariates. The GLM is based upon regression and bivariate regression.
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The multivariate form o f bivariate regression used to conduct an ANCOVA is usually 

appropriate to use when some of the independent variables are discrete (i.e., treatment 

group), some covariates are continuous (i.e., age), and the dependent variable is 

continuous (i.e., Posttest scores). According to Tabachnick and Fidell (1996), the General 

Linear Model also adjusts for unequal cell sizes, which occurred in this study (i.e., 7 in 

the Doll Group, 7 in the Puppet Group, and 5 in the Usual Care Group).

The GLM model used in this analysis, comparing Posttest scores among the three 

groups, with Pretest scores and age incorporated as covariates, tended to explain most of 

the variance (F = 14.27, p = .00, effect size = .93, observed power = 1.00, R2= .93, 

Adjusted R2 = .86). Levene’s Test o f Equality o f Error Variances indicated that the 

assumption o f equal error variances was satisfied among the three groups (F = 1.84, 

p = .19).

The three groups were further analyzed with the Wilcoxin Signed Ranks Test as a 

nonparameteric alternative to the General Linear Model ANCOVA. The Wilcoxin test 

indicated no significant differences between the Pretest and Posttest scores of any o f  the 

groups (Doll Group, p = .34; Puppet Group, p = .08; and Usual Care Group, p = .85).

In this pilot study, the effect size was calculated by Cohen’s (1988) formula of 

subtracting the smallest group Posttest mean (4.14) from the largest group Posttest mean 

(5.71), then dividing by the mean square error (4.45). Based on this calculation, the 

power was 8% and the effect size was 0.35, too small to apply Cohen’s table at the .05 

alpha level, since the lowest starting point was above that number. If  this low effect size 

were doubled to 0.70, considered medium by Cohen, a future study would need at least 

40 subjects in each group to achieve the desired power o f 80% and effect size o f 0.70.
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Table 11: General Linear Model ANCOVA: Tests of Between-Subiects Effects

Source Tvue III 
Sum of 
Squares

Df Mean
Sauare

F Sjg*
(EL=
.05)

Effect
Size

Observed 
Power 
(p =  .05)

Model 700.47 9 77.83 14.27 .00 .93 1.000

Main Effects: 
Pretest 
Group 
Age

53.01
43.45

.67

1
3
1

53.01
14.48

.67

9.62
2.66

.12

.01
ns
ns

.49

.44

.01

.80

.48

.06

Interaction 1:
Group
Pretest

36.61 2 18.31 3.36 .08 .40 .50

Interaction 2:
Group
Age

43.02 2 21.51 3.95 .06 .44 .57

Error 54.53 10 4.45

Total 755.00 19

R2 = .93 Adjusted R2 = .86

Pretest and Posttest Scores on the IBT-M and BPRT

The pretest and posttest IBT-M and BPRT scores of each child in the study 

differed (Figure 3), although not significantly as illustrated by the Wilcoxin Signed Ranks 

Test discussed earlier. There were numerical differences (albeit non-significant) when 

comparing the number of children in each group who improved their scores from the 

pretest to the posttest period. Four children in the Puppet Group improved their scores, 

while one dropped a point, and two low-scoring children stayed the same. In the Doll 

Group, three children improved their scores, two dropped by two points, and two children
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Figure 3a: Usual Care Group
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Figure 3: Comparison of Pretest and Posttest Scores
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stayed the same. Finally, in the Usual Care Group, two children improved, two dropped 

their scores, and one stayed the same. Analysis o f variance demonstrated a significant 

effect o f Pretest scores on Posttest scores (F = 20.734, p = .00).

Relationship o f KBIT Scores to Pretest and Posttest IBT-M and BPRT Scores

Children’s ages and performances on the Kaufman Brief Intelligence Test (KBIT) 

were compared to their pretest and posttest lung knowledge scores (Appendix V). In the 

Doll Group, children’s ages correlated with their scores on the KBIT Vocabulary subscale 

(Pearson r  = .783, p  = .04). In the Puppet Group, age correlated with the mean gain score 

from Pretest to Posttest (Pearson r  = .837, p  = .02). No other correlations were 

significant.

KBIT scores revealed differences in general cognitive ability among groups.

Table 12 illustrates the comparison of KBIT scores and the gain in scores from Pretest to 

Posttest composite scores on the IBT-M and BPRT. The KBIT scores did not correlate 

well with the Pretest scores (Pearson r = -.085 to .163, p = .728 to .504), or with the 

Posttest scores (Pearson r  = .044 to .184, p = .856 to .450). Analysis of Variance 

indicated no effect o f KBIT scores on the mean gain scores (Vocabulary subscale, F = 

.379, p = .70; Matrices subscale, F = .705, p  = .51) or on the composite Pretest (F = .379, 

P = .70) or Posttest (F = .239. p  = .79) scores.

Responses to Questions about Lungs and IBT-M and BPRT Scores

Pretest and posttest responses to the questions about lungs which were asked prior 

to the IBT-M and BPRT-M were compared (Appendix W). These questions included 

what made the candles blow out/arrow on the PFM go up, where does the air (breath or 

child’s word) come from, and how does the air (breath or child’s word) get from the
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lungs (child’s word) to the candle/arrow on the PFM. For example, some children who 

scored high on the IBT-M and BPRT (Appendix V) scored low on the questions about 

lungs. Others who had improved their IBT-M and BPRT scores from pretest to posttest 

actually decreased the scores on the questions about lungs. These differences occurred in 

all three groups. As illustrated in Appendix W, in the Doll Group, 5 children improved 

their responses and 1 decreased the score by 1 point. In the Puppet Group, 1

Table 12: Comparison o f KBIT Scores to Pretest to Posttest Mean Score Gains

Group Composite
KBIT
Mean
Score

Vocabulary
KBIT
Mean
Score

Matrices
KBIT
Mean
Score

Pretest
Mean
Score

Posttest
Mean
Score

Gain from 
Pretest to 
Posttest 
Mean Score

Doll 45.7% 52.0% 37.6% 4.57 5.71 +1.14

Puppet 42.1% 49.1% 37.7% 2.71 4.14 +1.43

Usual
Care

62.6% 64.2% 56.6% 4.60 4.80 +0.2

improved, while 3 decreased their scores and 3 stayed the same. In the Usual Care Group, 

1 improved, 2 decreased, and 1 stayed the same. Table 13 illustrates the correlations 

among responses to the questions about lungs.

As an example o f  the lack o f a logical relationship between responses to questions 

about the lungs and scores on the IBT-M and BPRT, a 7-year, 9-month-old child in the 

Puppet Group is described here. He lost a point on a posttest question because he did not 

know how air moved from the lungs to the PFM, after answering correctly on that 

pretest question. However, he increased his composite scores from 8 on the Pretest to 12 

points on the Posttest by showing the following improvements.
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Table 13: Pearson r Correlations Among Responses to Questions About the Lungs to the Pretest/Posttest Scores

What Makes 

the Candles 

Blow Out?

What Makes 

the Arrow 

Move?

How Does Air 

Get to the 

Candle?

How Does Air Get 

to the Peak Flow 

Meter?

Where Does the 

Air Come From? 

(Pretest)

Where Does the 

Air Come From? 

(Posttest)

What Makes the 

Candles Blow 

Out?

N/A R =.396 

P = .09

R = .524* 

P = .02

R = .618** 

P = .00

R = .627** 

P = .00

R = .484* 

P = .04

What Makes the 

Arrow Move?

R = .396 

P = .09

N/A R = .229 

P = .35

R = .525* 

P = .02

R = .389 

P = .10

R = .831** 

P = .00

How Does Air 

Get to the 

Candle?

R = .524'" 

P = .02

R = .229 

P = .345

N/A R = .390 

P = .10

R = .675** 

P = .00

R =  .181 

P = .457

Where Does the 

Air Come From? 

(Pretest)

R = .627** 

P = .00

R = .389 

P = .10

R =  .675** 

P = .00

R =  .518* 

P = .023

N/A R = .448 

P = .054

Where does the 

Air Come From? 

(Posttest)

R = .484 

P = .04

R =  .831** 

P = .00

R =  .181 

P = .46

R = .621** 

P = .00

R = .448 

P = .05

N/A

• ^Correlation is significant at the .05 level C2-tailed) ^^Correlation is significant at the.01 level /2-tailedl
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Table 13. continued

What Makes 

the Candles 

Blow Out?

What Makes 

the Arrow 

Move?

How Does Air 

Get to the 

Candle?

How Does Air Get 

to the Peak Flow 

Meter?

Where Does the 

Air Come From? 

(Pretest)

Where Does the 

Air Come From? 

(Posttest)

Pretest Scores R = -.506* 

P = .03

R = -.374 

P = .12

R = -.162 

P = .51

R = -.320 

P = .182

R = -.481* 

P = .04

R = -.620** 

P = .00

Posttest Scores R = 1.450 

P = .05

R = -.650** 

P = .00

R = -.237 

P = .33

R = -.378 

P = .l l

R = -.483* 

P = .04

R = -.858** 

P = .00

• * Correlation is significant at the .05 level (2-tailed)

• ** Correlation is significant at the .01 level (2-tailed)
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In the pretest IBT-M, he drew two oblong shapes in the chest, calling them 

“lungs,” and said they “make you blow out air.” In the posttest, he drew similar shapes in 

the upper abdomen, calling them “things like lungs” which “pump up air through the 

lungs and make you blow out air.” He also added a line going from the chest to the head 

and said it was the “thing that air goes up and blows out birthday candles.” He also drew 

squiggly lines coming out o f the mouth, calling them “air” and “the pressure.” On the 

pretest BPRT, he put the lungs in the chest, calling them “lungs,” and said they were “to 

make you blow out air.” In the posttest BPRT, he placed and described the lungs 

accurately again, and added the ribcage over the lungs, stating that “the lungs are inside 

the ribs.” He also put a valentine heart in the chest and said it “makes air,” and put the 

brain inside the head, saying “it makes you think.”

On the pretest questions, he said “air” came from “inside your lungs,” and when 

asked how air went from the lungs to the candle, said “something in your lungs makes it 

happen.” On the posttest questions, he stated he did not know how air leaves the lungs, 

yet drew a much more sophisticated drawing on the IBT-M.

Specific Components o f Combined IBT-M and BPRT Scores

Further detail about the components o f  the pretest and posttest scores was 

examined (Appendix X), indicating which specific body parts and functions contributed 

to the overall scores. Again, no particular trends emerged. No children drew or described 

the rib cage on the IBT-M, although several selected the ribcage and described a correct 

or incorrect function for that item on the BPRT.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



123

Discussion o f Drawings. Body Outline Content, and Children’s Descriptions 

o f  Body Parts and Functions

A detailed review o f each child’s performance on the pretests and posttests reveals 

the following descriptive data (Appendix Y). Each drawing in the IBT-M and 

performance on the BPRT-M was examined by the Investigator and described by using 

the actual words each subject used to name the body parts and describe their function, and 

by describing the size, color, shape and location o f each body part in relation to the body 

outline. Subjects have been listed by group and chronologically by age, to allow a view o f 

age progression in lung knowledge. The words actually used by the children to describe 

body parts and functions are presented in quotation marks and/or parentheses. Slides o f 

each pretest and posttest were produced to better preserve the actual output of each child. 

Photographs o f several of these slides appear in Appendix Z to illustrate the written 

descriptions.

Additional Findings

Asthma Education Charted on Asthma Action Plan

The content that Asthma Clinic staff reportedly taught and charted during the 

clinic appointment on the day each child participated in the study was compared among 

groups (Appendix AA). According to Clinic records, PFM technique was not reviewed 

for all children, although medications were discussed for 100% of the children in relation 

to the green, yellow and red PFM zones described in Chapter I. Asthma medications are 

generally prescribed according to these zones, making this topic mandatory at each Clinic 

visit.
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Parental Recall o f  Education Provided During Asthma Clinic Visits

Parents were asked to recall content taught during the Clinic visit on the day of 

the study by recording their recall on the Parent Recall of Asthma Education form 

(Appendix BB). Only the last 12 subjects’ parents completed this form (Appendix U), 

because the form was not created until after the first 7 subjects (intended as the original 

pilot group) had completed the study.

There were strong correlations between the charting and parent recall o f  teaching 

about asthma triggers (Pearson r  = .594, g  = .04). The same correlation figures appeared 

when comparing charting o f  teaching about early warning signs and parent recall of 

asthma triggers. Clinic staff charting and parent recall of the review about what 

medications the children should be taking was highly correlated (Pearson r = 1.00, p = 

.00). There was no correlation (Pearson r  = .176, g = .59) regarding teaching and parent 

recall o f the differences between preventive and rescue medications for asthma 

management. In other words, staff believed and charted that they had reviewed the 

differences between preventive and rescue medications, but many parents did not recall 

that review. Several items in the Parent Recall o f Asthma Education form correlated 

highly with each other, ranging from Pearson r = .595 to 1.000 and p = .04 to .000.

Specific Body Parts Identified bv Subjects

When subjects were asked the questions about lungs and described what they had 

drawn during the IBT-M and BPRT, differences were noted between the number o f items 

drawn during the IBT-M and BPRT, differences were noted between the number o f items 

identified dining the pretest and posttest periods. Table 14 identifies how many o f the 19 

subjects named, drew or selected each o f the items related to the respiratory system.
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Table 14: Specific Body Parts Identified bv Subjects

Body Part Doll Group (n = 7) 
Pretest Posttest
n % n %

Puppet Group (n = 7) 
Pretest Posttest
n % N %

Usual Care Group (n =5) 
Pretest Posttest
n % n %

Total (N = 19)
Pretest Posttest
n % n %

Mouth 3 43% 3 43% 5 71% 3 43% 2 40% 0 10 52% 6 32%

Mouth and 
Lungs

1 14% 1 14% 0 0 0 0 0 0 0 0 1 5% 1 5%

Lungs 3 43% 4 57% 2 28% 3 43% 2 40% 3 60% 7 37% 10 52%

Air/Wind 6 86% 4 57% 3 43% 4 57% 2 40% 3 60% 11 58% 11 58%

Breath 1 14% 3 43% 1 14% 1 14% 2 49% 3 60% 4 21% 7 37%

Ribcage 2 28% 4 57% 3 43% 4 57% 2 40% 4 80% 7 37% 12 63%

Windpipe 2 28% 3 43% 0 1 14% 0 0 2 10% 4 21%

Pointed to 
Chest

0 3 43% 0 2 28% 0 0 0 5 26%

Demonstrated
Only

1 14% 1 14% 2 28% 2 28% 0 0 3 16% 3 16%

No Parts 
Named

0 0 0 0 1 20% 1 5% 1 5% 1 5%
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Summary o f Results

This chapter described the results o f a  pilot study designed to compare the effects 

o f three teaching methods on 3-year-8-month-oId through 8-year-0-month-old children’s 

understanding of the lungs in relation to a peak flow meter in the management o f asthma. 

The major outcome variables were the scores on Vessey’s IBT-M and BPRT, which 

measured recall and recognition memory o f the anatomy and function of the human body 

(body knowledge). The lungs and ribcage from each test were combined into one 

composite score, renamed Pretest and Posttest for the purposes o f analysis and 

discussion. The 19 pilot subjects were randomly assigned to teaching interventions which 

employed a doll with stationary, three-dimensional lungs (Doll Group,) a puppet with 

moving lungs (Puppet Group), and pictures o f the lungs used by Asthma Clinic staff 

during usual care (Usual Care Group).

A General Linear Model one-way Analysis o f Covariance was conducted on 

posttest scores, using age and pretest scores as covariates. The ANCOVA indicated that 

the assumption of homogeneity of the regression coefficient was violated, so further 

comparisons o f  groups was abandoned. The Wilcoxin Signed Ranks Test was conducted 

to determine if  there were significant differences between Pretest and Posttest scores 

within each group, but there were no significant differences.

The remainder o f  Chapter 4 focused on a descriptive analysis of the demographic 

variables and results o f  the pretest and posttest administration of the IBT-M and BPRT. 

The most striking observation was the finding that 4 o f the 7 children in the Puppet 

Group improved their scores from pretest to posttest, compared to 3 children in the Doll 

Group and 2 in the Usual Care Group. This difference occurred in spite of the fact that
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children in the Puppet Group had the highest percentage o f  single-parent families on 

Medicaid, the lowest mean age, and the lowest mean score on the Pretests.

In Chapter 5, the results of this pilot study will be discussed in relation to the 

literature on children’s body knowledge. Limitations o f the study will be explored, and 

implications for future research and clinical practice will be suggested.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CHAPTER V 

SUMMARY AND CONCLUSIONS 

This pilot study served as an important step toward developing a research design 

to study the following hypothesis: Controlling for age, children who leam to use a PFM 

by imitating a puppet with inflatable lungs will earn higher posttest scores on Vessey’s 

(1988) Inside-the-Body Test (Modified) (IBT-M), which measures recall memory, and 

Vessey’s (1991) Body Parts Recognition Test (BPRT), which measures recognition 

memory, compared to children who use a PFM after seeing either three-dimensional, 

stationary lungs in a doll or two dimensional pictures o f  the lungs. The hypothesis was 

not supported, since there were no significant differences in Posttest scores among 

subjects in the three groups.

Although the sample size of 19 subjects was too small to achieve statistical 

significance, results o f this pilot study revealed several useful findings related to 

children’s development o f body knowledge, particularly related to the respiratory system. 

In addition, several lessons were learned about how to recruit for and conduct 

intervention studies with young children. These included differentiating effective and 

ineffective recruitment strategies, and designing a study that would test a complex 

hypothesis without causing fatigue to very young children enrolled in such a study. 

Asthma Symptom Management and PFMs

This study demonstrated that children as young as 3 years, 8 months old could be 

taught to use a PFM as part o f asthma self-management Their ability to take a deep 

breath and forcefully exhale into the PFM, causing the arrow to move up on the meter, 

was evaluated by the Research Assistant observing their technique. Even if  they did not
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actually understand what was happening inside the body during PFM use, even the 

youngest children were still able to correctly imitate the action. This early success may 

serve as a foundation for future cooperation with their parents in using the PFM readings 

as part o f an overall asthma management program. As children mature, they will be 

expected to assume more independent asthma self-management, including daily use of a 

PFM.

Repeated exposure may also help children leam more about their lungs and PFMs. 

In this study, 8 of the 9 (89%) o f the children with high numbers o f ER visits (ranging 

from 3 to 30) showed improved scores from Pretest to Posttest. Each time children visit 

an emergency room for care related to an acute asthma attack, they are exposed to 

additional teaching about their lungs, PFM readings, and asthma management techniques. 

Asthma Demographics

In the Asthma Clinic used for this study, over 800 children in the age group of 4 

through 7 years need frequent care related to their moderate to severe asthma. This figure 

does not include the other children who are younger or older, or whose asthma is mild 

enough to be managed with the help of primary care providers. It also does not include 

the children who attended other clinics in the community. The demographics of the study 

sample reflected the general asthma population in the geographic area, including more 

boys (74%) than girls (26%), more African-Americans (52%) than other ethnic groups 

(37% European-Americans, 11% Hispanics), and more families in the lower 

socioeconomic level (53%, compared to 16% in the middle level and 26% in the upper 

level). In other words, the Asthma Clinic drew from a widely diversified geographic area,
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although this study was skewed towards the lower socioeconomic levels and included a 

higher percentage o f African-Americans (53%).

Theoretical Framework

Novice to Expert Shift

The theoretical framework for this study presented the concept o f a novice to 

expert shift (Chi, Hutchinson & Robins, 1989), in which even young children can gain 

new knowledge if  they have sufficient motivation and appropriate educational strategies 

are used to teach that knowledge. Nine children in this study improved their body 

knowledge related to the lungs, as evidenced by increased scores on the composite Pretest 

and Posttest scores from the IBT-M and BPRT. Although the novice to expert shift is a 

valuable concept explaining how children may increase their knowledge in selected areas, 

some children in each of the three groups (two in the Doll and Usual Care Groups and 

one in the Puppet Group) decreased their scores on the composite Posttest related to 

knowledge o f the lungs and ribcage. This finding may be an indication that the novice to 

expert theory does not completely explain how children learn. Other factors, such as 

socioeconomic status and cognitive ability, need further exploration. Some children may 

also have experienced fatigue, loss o f motivation at the end of a long day, or had a short 

attention span.

In a future study, this shift from novice to expert ability along a continuum will 

still be included in the theoretical framework. Knowledge of the lungs would still be 

measured at both ends of the continuum, and long-term compliance with the use o f a 

PFM would be measured as one o f the dependent variables.
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Social L earn ing  T heory

Bandura’s (1969) Social Learning Theory supported the value o f teaching young 

children new behaviors through role modeling. The puppet with inflatable lungs, and 

even the adult Research Assistant who demonstrated how to use a peak flow meter 

(PFM), served as effective role models in teaching children as young as 3 years and 8 

months old how to use a PFM. All children in tnis study correctly demonstrated blowing 

into a PFM, regardless o f their age, group assignment in this study or performance on the 

composite Pretests and Posttests. Therefore, even if some children did not increase their 

body knowledge according to the measures in this study correct use of a PFM was still a 

goal o f  the intervention, which all subjects achieved.

Children’s Body Knowledge

Contrary to previous researchers, from Nagy in 1953 to Wynn in 1989, who found 

that children under age 9 years had no or very minimal knowledge of the lungs, 16 of the 

19 subjects in this pilot study demonstrated at least rudimentary knowledge o f the 

respiratory system during pretesting. Most described air or breath coming out of the 

mouth, a finding which has been described in earlier studies. Six o f the older children 

mentioned the lungs, and two referred to a tube or pipe carrying air to the mouth. Only 3 

o f the youngest children made no mention of the lungs, air or even the mouth, and one 

simply demonstrated the action of blowing out when asked what makes birthday candles 

blow out.

During the posttest, the number o f children who mentioned or drew lungs 

increased from 6 to 11, and a third child described a tube that moved air out o f the body. 

The level o f sophistication increased in the majority o f the children’s descriptions o f the
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respiratory system. Their increased knowledge (compared to children in the same age 

groups in earlier studies) about how their bodies help them blow out birthday candles or 

move the arrow on a PFM may be attributed to their experience with asthma and possible 

previous explanations about the lungs during Asthma Clinic visits. Children participating 

in this study may have been motivated to pay more attention to any teaching done by 

Asthma Clinic staff during their appointment. This exposure may have contributed to the 

improved scores o f some o f the children, especially those in the Usual Care Group.

More difficult to explain were those children who either maintained the same 

level of body knowledge from Pretest to Posttest, or dropped their scores, especially in 

the Doll and Puppet Groups. The small number of subjects in this study precluded 

making any generalized assumptions about what factors influenced children's knowledge 

o f the lungs. Factors other than mere chance may have caused four children in the Puppet 

Group to improve their body knowledge scores, compared to three in the Doll Group and 

two in the Usual Care Group. For instance, the 7-year, 9-month-old described in Chapter 

4 may have doubted his earlier beliefs about how air leaves the lungs after viewing the 

puppets. He had described air leaving the lungs in the pretest, but could not state how it 

happened during the posttest, despite drawing a  much more sophisticated drawing on the 

posttest IBT-M. A larger study may help delineate the factors which influence the 

development o f children’s body knowledge related to the lungs.

In Gellert’s 1962 study, over 40% of the 9 to 10-year-olds believed the heart 

helped them breathe. During the pretest phase o f  this study, 13 o f the 19 subjects (68%) 

mentioned the heart in relation to blowing out birthday candles or moving air. Only 4 o f 

those 13 (31%) attributed breathing directly to the heart, saying it: “makes air come out;”
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“the heart makes the arrow move with air;” “makes air;” “breathes;” and, “gives you 

breath, air, even makes you alive.” The other 9 children (69%) stated that the heart 

“pumps blood;” “gives you courage;” or “makes you alive.” Eight children did not know 

what the heart did, but believed the heart was somehow involved in the act o f blowing out 

birthday candles or making a PFM work. These children ranged in age from 4 years, 11 - 

months-old to 7 years, 9-months-old, and included two in the Doll and Usual Care 

Groups and four in the Puppet Group. This misconception about the function of the heart 

in relation to breathing reflects previous studies, despite the subjects in those studies 

being even older that the 19 subjects in this study.

A few children were very creative in deciding what body parts were important in 

relation to breathing. One 8-year-old said the brain was important “so you would know 

what to do with the PFM.” He also said the ears were important so that “if your Mom 

tells you to blow the meter, you can hear.” A 5 year, 2-month-old child put a bone in the 

forearm so she could “bend the arm” and hold the PFM. One o f the youngest children (3 

years, 8 months) provided a  very literal interpretation when asked what he had inside to 

help blow out birthday candles; he drew a birthday cake (but no other body parts) on the 

body outline during the IBT-M. During the BPRT, he selected only food items to place 

inside the body outline, which is not unusual for children in this age group.

Since some children received the same or lower scores on the body knowledge 

posttest, this study reinforced Golomb’s (1973) study in which children were apparently 

not influenced by seeing accurate models of the human body during administration of the 

Draw-a-Person Test. If seeing a model o f the body could influence children’s body 

knowledge, more children in the current study should have earned higher scores on the
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posttest composite o f the IBT-M and BPRT after seeing and touching the three- 

dimensional lungs in the doll and puppet, or even just seeing pictures o f the lungs.

Some might argue that the reason for this i n a b i l i ty  to copy accurate models o f the human 

body may be related to development. However, as described earlier by Chi, Glaser and 

Rees (1982), children’s inability to analyze new information in their progression from 

“novice” to “expert” status is independent o f  age. Some children may also simply lack 

artistic ability, so their drawings may not reflect the actual depth and breadth of their 

body knowledge. That possibility adds to the value o f asking probing questions about 

what parts children think are inside their bodies, and how those parts function.

While not a primary goal, this study also measured what parents recalled learning 

about asthma on the day o f the study visit compared to previous Clinic visits. Since the 

children in this study were so young, their parents or guardians would have automatically 

been included in all previous teaching experiences. Several studies in the late 1970s and 

early 1980s included the families o f young children with asthma in comprehensive 

education programs. For instance, Columbia University’s 1984 “Open Airways” program 

provided asthma education for children ages 4 to 14 years and their parents. Parents in the 

Program Group scored higher on self-management knowledge (p <.001), attack 

management (p <.05) and preventive measures (p <.05) compared to the Control Group 

parents. In another study, Lloyd and Ali (1992) concluded that 44 o f 50 (88%) parents of 

young children recognized the value o f using the PFM to predict asthma attacks, but only 

10 (20%) used the PFMs on a daily basis.
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Finally, if  parents have a lack o f knowledge or misconceptions about the severity 

and control levels o f their children’s asthma, they may fail to implement timely, effective 

treatment at home or seek emergency treatment quickly enough when needed.

Puppet Use in Teaching Young Children

As predicted, some of the younger children (under age 4-and-a-half-years) 

appeared startled, perhaps even a iittle frightened when they first encountered the puppet. 

As they spent more time with the puppet, they warmed up and began touching him, 

patting his arm, and hugging him good-bye. The RA who conducted the interventions is 

an experienced educator, and noted that children as old as 5-and-a-half-years acted as if 

they believed the puppet was actually making the arrow move on the PFM, and did not 

attempt to look under the table or see how the puppet’s lungs and PFM arrow were being 

moved. They carefully helped the puppet hold the PFM, and attentively watched the 

lungs and PFM arrow moving simultaneously. In other words, the puppet served as an 

effective model for these children.

The older children acted as if  they knew the puppet was not moving 

independently, but appeared to enjoy the experience, and imitated his use of the PFM 

correctly. A few attempted to peer around behind the puppet or under the table to see how 

the puppet and PFM worked, but the RA skillfully re-directed their attention to the 

demonstration. It was valuable to have a Research Assistant with the ability to keep the 

children focused on the intervention and avoid being distracted by the “behind-the- 

scenes” activity.
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Recruitment Challenges

Recruitment proved to be the most challenging, often frustrating aspect o f this 

study. In spite o f the large pool of potential subjects, which include 825 in the first 

mailing and a second mailing to a subset o f 519 of those families, only 80 families 

responded. O f those, only 19 subjects successfully completed the study. This was less 

than a 10% return rate on recruitment efforts. There were an additional 29 families who 

expressed interest in the study, but as described in Chapter 4, there was no room for 

appointments for these families during the 9-month study period. If the study design had 

not mandated that children participate in the study on the same day as a scheduled 

Asthma Clinic appointment, these 29 families could have been easily scheduled with the 

Research Assistants on other days and times in alternate locations. A future study may be 

conducted outside of the Asthma Clinic environment, such as in a school setting.

There are several possible explanations for this low recruitment response. First o f 

all, the study was designed to take place on the same day as an Asthma Clinic 

appointment, in order to avoid having parents take an extra day off from work or travel 

long distances a second time in order to enroll in the study. This may have backfired 

because it lengthened the child’s total length of time spent in the Asthma Clinic by 90 to 

120 minutes, making some parents reluctant to enroll their children in the study.

The incentives of learning about PFMs and receiving a refreshment break and 

stickers offered during the initial recruitment effort may have attracted only those 

families who were motivated by intrinsic more than extrinsic rewards. However, when 

the second letter and revised recruitment posters advertised $10 worth o f Toys-R-Us gift 

certificates and the promise that children would see a puppet, only a few additional
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families expressed interest Perhaps a larger cash incentive (e.g., $25) plus reimbursement 

for travel expenses might have attracted more families. However, each time incentives are 

raised to recruit subjects into research studies, the risk o f recruitment bias increases. This 

risk is always present in a convenience sample, since only highly motivated individuals 

typically respond. This bias decreases the generalizability o f the results even further, 

since the characteristics of these individuals, such as interest in learning, may differ 

significantly from the general population. However, even if  the parents were biased by 

responding to such a study initially, the children who were the actual subjects were not 

biased, since they were unlikely to be involved in their parents’ initial decision to 

volunteer for the study.

Recruitment for this study began in July, 1997. In January, 1998, a physician in a 

competing Asthma Clinic began recruiting for a pharmaceutical company-sponsored 

study. He offered $25 per visit and free medication, and targeted the same age subjects as 

this current study. One parent called the Investigator and explained that she preferred 

being in the “puppet study,” but needed the money offered through the other study to buy 

shoes for her children. Another parent called to ask how much her child would earn by 

being in this study, and declined to participate after learning about the relatively modest 

incentives. Considering the fact that many families o f children with asthma are in lower 

socioeconomic levels, larger financial incentives are probably warranted in future studies. 

On the other hand, offering low-income families financial incentives has the potential to 

be coercive, motivating them to enroll in a study despite other misgivings they may have. 

Approximately 35% o f families in the geographic area served by the Asthma Clinic are 

covered by Medicaid health insurance.
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Relationship o f Cognitive Level to Body Knowledge

Statistically, there were no significant correlations between children's 

performance on the KBIT and their performance on the composite Pretest and Posttest 

body knowledge scores or the mean score gains from Pretest to Posttest. Pearson r 

correlations ranged from .292 to .348 (at alpha levels of .23 to .63). However, children in 

the Puppet Group had a mean KBIT Composite percentile score o f 42.10, compared to 

45.70 in the Doll Group and 62.60 in the Usual Care Group. In addition, the Puppet 

Group achieved a mean gain score from Pretest to Posttest o f  1.43, compared to 1.14 in 

the Doll Group and 0.20 in the Usual Care Group.

There were significant gender differences (F = 6.750, p = .02) on the KBIT 

Vocabulary subscale, with the 14 boys achieving a raw mean score o f29.43 and the 5 

girls earning a raw mean score of 18.40. The girls’ ages ranged from 3 years, 9-months- 

old to 5 years, 4-months-old, and came from a variety of socioeconomic and asthma 

severity levels. The boys’ ages ranged from 3 years, 8-months-old to 8 years, 0-months- 

old, and also came from a variety of socioeconomic and asthma severity levels. There 

was no discernible gender difference in the severity or management of asthma in this 

study.

If  children with higher cognitive skills, as measured by the KBIT, should have 

correspondingly more knowledge in, or ability to leam about content areas such as body 

knowledge, children in the Usual Care Group should have shown the largest gain, while 

those in the Puppet Group should have shown the smallest gain. However, the opposite 

findings appeared in this study. If the study sample were larger, this surprising finding 

might cast doubt on the power of the KBIT to predict cognitive ability. The KBIT was
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chosen for this study because o f its previous validity and reliability in measuring verbal 

and nonverbal abilities, considered an indicator o f  cognitive ability, and because of its 

correlation with other standardized tests such as Wechsler’s Verbal IQ Test (Kaufman 

and Kaufman, 1990). On the other hand, other factors such as the method of teaching may 

have played an even larger role than anticipated. Another possibility is that younger 

children were unable to grasp the complex functioning of the respiratory system, even 

though they could successfully imitate the use o f a PFM. But being able to correctly 

imitate the use o f a PFM is an initial step in attaining future expertise.

Responses to Questions about the Lungs Compared to Pretest and 

Posttest Scores on the IBT-M and BPRT

Since children in the Puppet Group showed the largest gain of pretest over 

posttest scores, a corresponding increase in the accuracy of responses to the questions 

related to the lungs would be expected. However, as illustrated in Chapter 4, there was no 

logical relationship between the responses to the questions and scores on the IBT-M and 

BPRT. In fact, there were several strong negative correlations (ranging from Pearson r = - 

.481 to -.858 and p = .04 to .00) between how children responded to the questions about 

lungs and how well they performed on the Pretests and Posttests. In a future study, these 

questions could be incorporated into the scoring criteria for the composite Pretest and 

Posttest scores.

In each of the three groups, some children improved their responses to the 

questions, but the scores on the Pretests and Posttests did not reflect these improved 

responses. Others decreased the accuracy o f their responses to the questions while
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improving their scores on the IBT-M and BPRT. A few children showed no change in 

either category. Again, fatigue may have been a factor in some children.

Parental Assessment o f Asthma Severity and Control

Some discrepancies appeared when comparing the reported frequency o f  asthma 

symptoms, parental assessment o f their children’s asthma control, and the physician’s 

assessment o f asthma severity. One mother in the Puppet Group reported “no symptoms” 

and “very good control,” yet reported an emergency room visit in the past year. That 

child was also taking daily medications, which corresponds with a diagnosis o f severe 

asthma. A mother in the Usual Care Group reported eight emergency room visits and one 

admission in the past year, yet described her child as being in “good control.” A mother 

in the Doll Group reported only one emergency room visit, but assessed her child as 

being in “fair control.” Because o f these discrepancies, the number, type and frequency of 

asthma medications, and physician diagnosis were a more accurate measure of the actual 

severity o f asthma. All o f the children in this study were diagnosed as moderate and 

placed on medications at least weekly, or severe and placed on daily medications. 

Differences in Asthma Teaching Charted and Parent Recall of Asthma Teaching

Differences were noted in percentages between what Clinic staff charted on the 

Asthma Action Plan (Appendix Y) and what parents recalled learning (Appendix Z). The 

Asthma Action Plan document (Appendix N) is a standard part o f the medical record 

maintained on each Asthma Clinic patient. For instance, there were some low correlations 

between what was charted on the Asthma Action Plan and what parents reported on the 

Parent Recall o f Asthma Education form. This discrepancy supports the suggestion of 

strengthening the parent education components o f comprehensive asthma management
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programs. A future study should explore factors which influence parents’ recall of 

teaching provided during interactions with health care personnel.

Body Knowledge Assessment Tools

Another challenge encountered during this study was refining the two body 

knowledge assessment tools used. The IBT-M and BPRT had been created by Dr. Vessey 

for earlier studies (1988,1991), but were still being standardized at the time they were 

selected for this study. None o f the body knowledge tools used in older studies had been 

standardized either, so the more recent Vessey instruments were selected for this study.

The first change that was made during the RA training phase was the removal o f 

some of the extra parts from the original BPRT. Dr. Vessey had designed this test to 

evaluate children’s ability to recognize body parts related to diabetes, cystic fibrosis and 

heart disease. She also wanted to measure the value children placed on body parts that 

were either normal or abnormal, so included body parts with identical shapes but normal 

or enlarged sizes. As a result, there was a large assortment o f  body parts from which to 

choose, which appeared to distract and possibly overwhelm some o f the children tested 

during the RA training period. With Dr. Vessey’s permission, the duplicate enlarged 

organs were removed, as well as the pancreas and genitalia. During the training phase, 

one of the children selected the male genitalia, placed them in the chest of the body 

outline, and called them lungs. Another child placed the stomach and esophagus in the 

head o f the outline, with the esophagus extended outside the head, because the duodenum 

looked like a “tongue.”

During the administration o f the BPRT, children were asked to limit their 

selections to those items which helped them blow out birthday candles or make the arrow
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move on a PFM. But some children continued to select inappropriate items and describe 

them very creatively. However, if  too many o f the irrelevant parts had been removed, the 

value o f the BPRT would have been diminished in its ability to measure children’s body 

knowledge. In this study, only the lungs were relevant, since the other body parts on the 

puppet and doll were not explained to the children.

Another decision had to be made regarding the method o f scoring both the IBT-M 

and BPRT, because each item was given one point for the structure and one point for the 

function description. These single numbers were difficult to compare among subjects, so 

a continuous score was created as described in Appendix T. Because knowledge o f the 

lungs is poorly developed in young children, partial credit was given to children who 

demonstrated transitional knowledge, which was defined for this study as children 

drawing or selecting body parts related to breathing, even if they named them incorrectly 

or attributed inaccurate or no specific function to them. Body parts and functions that 

were accurate received two points each, while those which were present but inaccurate 

received one point each. This modified scoring provided a continuous score which could 

be compared among subjects and groups.

This discussion illustrates a  need to continue refining and standardizing the 

administration and scoring of the IBT-M and BPRT for future studies. Perhaps different 

versions o f the tests could be created for different age groups, similar to the age 

categories o f test items on the KBIT. However, the ideal would be to have one test for all 

ages, and create a graduated scale for evaluating responses to the test.

In addition, subsets of the tests could be created for studying specific body 

systems. For example, the modified version used in this study could be used to measure
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children’s body knowledge related to the respiratory, cardiac, gastrointestinal and 

musculoskeletal systems. The pancreas or genitalia could be substituted or added when 

studying those systems. A scoring guide could be developed that lists which body parts 

would receive full credit, and which ones would receive partial credit for various body 

systems. The current scoring guides give one point for each body part drawn or selected 

and described and one point for each function described accurately. These scoring guides 

include most o f the common body parts, and are not subdivided into body systems such 

as respiratory, cardiac, gastrointestinal or musculoskeletal.

Limitations o f the Study

Several limitations were identified during the intervention and data analysis stages 

o f this pilot study. First and foremost was the small sample size. In spite o f  large 

mailings, posters, newspaper advertisements, and personal recruitment by Asthma Clinic 

staff, only 19 families enrolled their children in the study over a 9-month period. The 29 

additional families who wanted to participate were unable to make appointments in the 

Asthma Clinic because of the Clinic’s busy schedule.

The second major limitation was the use of some instruments, especially those 

measuring children’s body knowledge, with limited validity and reliability statistics. Data 

on some of the instruments were dichotomous instead o f continuous, and the small 

sample size made it difficult to determine if  the data were normally distributed. The small 

number o f items on some of the instruments (e.g., the questionnaires about lungs) made it 

difficult to conduct reliability tests.

A third limitation was the length o f  time some children spent at the Asthma Clinic 

in order to participate in the study on the same day as a Clinic appointment, which may
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have influenced their performance on the Posttest. Some children spent six hours on a 

round-trip visit to the Clinic, added to a 2 or 3 hour combined appointment and research 

study time period.

Implications o f the Study

Although no statistically significant differences were found in relation to the 

hypothesis, and the study was conducted with a small group of children, the following 

implications might be considered.

Data suggest that the doll with stationary lungs had some impact in helping some 

children leam about the respiratory system, while the puppet had impact on others. 

Therefore, in working with young children with asthma, health care professionals might 

be advised to use creative, action-oriented teaching strategies, such as the colorful, 

interactive puppet and doll used in this study, to teach young children about their bodies 

and health care procedures.

Children with other problems related to the respiratory system, such as pneumonia 

or cystic fibrosis, might also benefit from a puppet or doll such as the one used in this 

study. The puppet also has other features, such as incisions, removable tonsils, broken 

bones, drain and tracheotomy openings, and a bum and skin donor site, which can be 

used to teach children with a variety o f health care problems. Teaching children about 

health care procedures through a puppet or with these features may help children gain 

control over their fears and misconceptions related to health care. Visually appealing, 

interactive methods of teaching might benefit patients o f all ages.

Although two children in the Usual Care Group improved their scores from 

Pretest to Posttest (one gaining 1 point and another gaining 5 points), data indicated that
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the “Usual care” may not have been as effective as the doll and puppet in teaching young 

children about their lungs. The children in the Usual Care Group had higher KBIT scores 

and came from higher socioeconomic levels, yet children in the Doll and Puppet Groups 

still showed greater improvement in Posttest scores (albeit not statistically significant, but 

still noticeable).

Recommendations for Future Studies

Several recommendations are proposed related to this pilot study. First o f all, a 

larger, more diverse sample will be needed in future studies to increase the possibility o f  

achieving statistical significance. Recruitment efforts might be enhanced by conducting a 

study in more than one Asthma Clinic, in order to provide more flexibility in scheduling 

and increase the pool o f potential subjects. These additional sites would require further 

analysis and comparison o f  their definition o f “usual care.” Differences in clinic staff 

ability and motivation in teaching young children about their asthma would become 

confounding variables if  not accurately measured.

Adequate external funding will be needed to cover the additional research staff 

and supplies. Additional Research Assistants would need to be hired to allow for 

simultaneous subject scheduling. Inter-rater reliability would need to be conducted. Extra 

puppets ($1100 each) and other research supplies would need to be purchased. Increased 

incentives for potential subjects, such as a $25 incentive plus reimbursement for travel 

expenses, might increase recruitment success.

A similar study which is not scheduled on the same day as a Clinic appointment is 

recommended. This would decrease the fatigue some children may have experienced in 

the current study. It would also eliminate the problem of scheduling research subjects into
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scarce Clinic appointments. However, some families might not be willing to take an extra 

day off from work or school in order to participate in such a  study. Also, it would be 

more difficult to measure the “usual care” o f a comparison group o f subjects.

In-depth psychometrics o f the body knowledge instruments and other measures 

used in this pilot study should be conducted. This study could include practicing pediatric 

nurses, clinical nurse specialists, faculty, respiratory therapists, pediatricians, physicians 

who specialize in asthma care, and experts in cognitive development of children to 

participate in developing these instruments, to increase face and construct validity. 

Continued refinement o f the scoring and administration guidelines of the instruments, 

especially Vessey’s Inside-the-Body Test (Modified) and Body Parts Recognition Test, 

including developing continuous rather than dichotomous scoring parameters for these 

instruments, is needed to allow more advanced statistical analysis. Inter-rater reliability 

testing of the instruments should be done, using “blinded” scorers.

A future study which focuses on factors that influence parental assessment o f their 

children’s asthma severity and control should be conducted, including comparisons of 

asthma education recorded by Clinic staff to parental recall o f  that education.

Identification and correction o f misconceptions by Clinic staff and families may help 

prevent complications based on lack o f consistency in communication and perception of 

that communication. The effects o f culture and the race/ethnic classification o f the 

Research Assistants should also be examined.

A study may also be designed which is based in a school setting, where the body 

knowledge of children with and without health problems could be explored. Creating a 

“usual care group” for the study through a standard protocol such as pictures o f the lungs
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would be more consistent than trying to measure the “usual care” provided by Clinic 

staff, which may vary from child to child. This study would need to control for the 

history o f illnesses and medications.

Summary

This pilot study compared the effects o f three teaching methods on 3-year, 8- 

month-old through 8-year-old children’s understanding o f the lungs in relation to a peak 

flow meter in the management of asthma. Methods included a doll with three- 

dimensional lungs, a puppet with inflatable lungs, and pictures o f the lungs. Children in 

the Puppet Group imitated the puppet, which was used to demonstrate the use of a peak 

flow meter (PFM). Children in the Doll Group imitated a Research Assistant using a 

PFM, while children in the Usual Care Group received whatever review was provided by 

Clinic staff during an Asthma Clinic appointment, which may have included pictures o f 

the lungs if  the staff decided to review lung anatomy during that visit.

Children’s knowledge of their lungs was measured by pretest and posttest 

questions about the lungs, plus Vessey’s (1988) Inside-the-Body Test (Modified) and 

Vessey’s (1991) Body Parts Recognition Test. A composite score of children’s drawing 

or selection and function descriptions of the lungs and ribcage was compiled for each 

subject. The hypothesis was not supported, since there were no significant differences 

among groups noted during statistical analysis. However, these results are preliminary 

because o f the small sample size (n = 19). Descriptive data indicated increased 

knowledge among some children in each group, especially the Doll and Puppet Groups. 

Future studies with larger samples may reveal greater differences among teaching 

methods. In conclusion, asthma continues to be a serious health problem, and creative
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management strategies need to be refined for use with young children. I f  children are 

introduced to successful asthma management techniques such as PFMs at the youngest 

possible age, they may be more likely to achieve effective self-management as they grow 

older.
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Appendix A

Puppet/Doll with 

Adapted Peak Flow Meter
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Appendix A:
Puppet/Doll with Adapted Peak Flow Meter
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Appendix B

Pictures o f  Lungs Used 

for Usual Care 

Asthma Clinic Teaching

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



( NORMAL LUNGS
152

DIAPHRAGM
RIGHT
LUNG

NO SE  

MOUTH

THROAT

WINDPIPE
(TRACHEA)

SMALL AIRWAYS 
(BRONCHIOLES)

AIRWAYS 
(BRONCHIAL TUBES)

MUSCLES

AIR SA C S  
(ALVEOLI)

LEFT
LUNG

Ybunger Children's Poster No. 1

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



153

LUNGS
BEFORE
AN ASTHMA 
ATTACK

TUBE 
OR
AIRWAY

MUSCLE

AIR SACS

LUNGS
DURING
AN ASTHMA 
ATTACK

MUSCLES
AROUND
TUBES OF
LUNGS
SQUEEZE
SHUT

AIRWAYS 
FILL WITH 
MUCUS

AIRWAYS
SWELL

vbunger Children's Poster No 2

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



154

Appendix C

Consent Form A 

Doll Group
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COLLEGE OF NURSING
4301 W est Markham. Slot 5Z9 
Little Rock. Arkansas 72205-7199 
5 01 /686-5374  
501 /686-8350  (fox)

University of Arkansas for Medical Sciences

Approved 6/17/97 (Pittsburgh):
Approved 6/17/97. Human 
Research Advisory Committee 
IRB, University of Arkansas for 
M edical Sciences

CONSENT FORM A ED#______
(Doll Group)

CONSENT FOR A CHILD TO BE A SUBJECT IN AN INTERVENTION STUDY

TITLE: Comparison o f Three Teaching Methods on Four-through*
Seven-Year-Old Children’s Understanding o f the Lungs in 
Relation to a Peak Flow Meter in the Management of 
Asthma

INVESTIGATOR: Cheryl K. Schmidt, M S., R.N.,
Clinical Assistant Professor, College o f Nursing 
University o f Arkansas for Medical Sciences;
Doctoral Candidate, School o f Nursing 
University o f Pittsburgh 

SOURCE OF SUPPORT: None

DESCRIPTION: Your child is invited to be in a study o f young children with asthma 
ages 4 through 7 years old. This research study will look at different ways to teach young 
children about asth m a  I f  you agree to allow your child to be in the study, your child will 
be placed by chance into one o f three groups. Each group will have 25 children and 
rhilHrpn will be seen one at a time Boys and girls will have an equal chance o f being in 
th is  study. Each group will receive a different way o f teaching children about how the 
lungs work.

Children will leant how to use a device called a peak flow meter. This device measures air 
flow into and out o f the lungs and helps determine the need for medication. The peak flow  
meter is approved for general patient use by the Food and Drug Administration. It is not 
known if  one way o f teaching is more effective than another. The purpose o f this study is 
to find out the best way to teach young children about their lungs and peak flow meters. 
Your child will be taught by showing lungs in a doll. This teaching is in addition to the 
usual teaching which is provided to all children by the Asthma Clinic during Clinic 
appointments.
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During the first forty-minute session with the Research Assistant, your child will be asked 
to take three brief tests. The first one is the Kaufman Brief Intelligence Test. It is a general 
test to see if  your child will be able to understand the information to be taught. This test 
will not be scored until later, but you may receive the results by calling the Investigator 
( .

The second test is a short form o f the Inside-the-Body T est Your child will be asked five 
simple questions about the lungs. Then your child will be asked to draw body parts inside 
an outline.

The last test is a short form o f the Body Parts Recognition T est Your child will be given a 
vinyl-covered cardboard body outline. He or she will put vinyl-covered body parts inside 
the outline, then n a m e  each part, and describe what each part does. A  picture will be taken 
o f the parts your child puts in this body outline.

You will also be asked to fill out a brief questionnaire giving information about your child 
and his/her asthma. In fo rm atio n  such as types o f medications and medical history may be 
obtained from your child’s chart. While your child is in the study, you may either watch 
your child (without ta lk in g  to your child) in the research room or remain in the waiting 
room. At this time, your child will be given a $5.00 gift certificate to  Toys-R-Us.

After this first session, you and your child will see your doctor and other Asthma Clinic 
staff. Your child will receive standard information about asthma (which all children who 
attend the Clinic receive). You and your child will then be offered a snack, consisting o f 
apple juice and a choice o f pretzels, animal crackers, or rice cakes.

The second 10 m in u te  session  will involve one o f three types o f teaching. Your child will 
learn about the lungs by seeing lungs in a doll. Your child will then watch the Research 
Assistant use a peak flow meter. Then your child will show how to use the peak flow  
meter which was ordered by your doctor. Your child will have his or her own peak flow  
meter to take home after the study.

The peak flow meter is a simple, hand-held device that your child w ill learn to blow into.
A plastic arrow on the device will point to your child’s peak flow number. This number 
will tell you how much air your child can blow out o f his or her lungs in a fast blow.

When a child has asthma, the muscles tighten around the air tubes. These tubes become 
swollen and filled with mucus, making it harder to breathe. The peak flow  meter will help 
you and your child learn when to take asthma medicine and whether the medicine is 
working. It is a standard way used by the Asthma Clinic to measure air flow.
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The last 20 minute session will include repeating the body knowledge tests done in the 
first session. Another picture will be taken o f the parts your child puts in this body outline. 
Your child will then be shown the doll as a puppet with moving lungs. At this time, your 
child will be given another $5.00 gift certificate to Toys-R-Us.

The total length o f time your child will spend in this study is a maximum o f 1 hour and 45 
minutes, including 10-15 minutes to eat the snack.

BENEFITS AND RISKS: All o f the children will receive the benefit o f asthma 
education. There, may be no direct benefits to your child for being in this study. But by 
being in this study, your child will help us to learn the best way to teach young children 
about their lungs and peak flow meters. There are no known risks or discomforts to your 
child for being in this study, other than perhaps getting tired.

A snack will be provided, as well as any needed restroom breaks. The research staff are 
trained to work with young children and will be sensitive to your child’s needs. If your 
child becomes frightened or frustrated by being in the study, you or the staff may remove 
your child from the study at any time.

ALTERNATIVE TREATMENT: Since this is a study o f teaching children about 
asthma, there are no other treatments that are part o f the study. If your child is not in this 
study, he or she will still receive the regular teaching from the Asthma Clinic staff during 
Clinic appointments.

NEW INFORMATION: If we learn any significant new information, good or bad, about 
peak flow meters or asthma education that would affect your child being in the study, you 
will be told.

COSTS AND PAYMENTS: There will be no costs associated with being in this study. 
Any treatment and tests that would usually be done for your child’s asthma will be 
charged in the same way as if  your child were not part o f the study. You and your child 
will be offered a snack, and your child will be given a page o f colorful stickers as a thank- 
you gift for being in this study. Your child will also receive a $5.00 gift certificate to Toys- 
R-Us after the pretests and another $5.00 gift certificate to Toys-R-Us after the posttests.

COMPENSATION FOR ILLNESS OR INJURY: If complications, physical injury or 
illness result from this proposed research, only acute and essential medical treatment is 
available. This institution will not provide money for wages lost as a result o f injury, 
hospitalization and professional services.
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CONFIDENTIALITY: Any information about you and your child will be kept private, 
except for possible review by the Human Research Advisory Committee. Information 
about this study may be published; however, the information will be in a form so that you 
and your child cannot be recognized. An exception to confidentiality is information on 
child abuse and neglect. The investigator is required to report such information to the 
appropriate local (e.g., Child and Youth Services) or state agency in accordance with 
Arkansas law.

When your child is taking the tests and learning about asthma, Ms. Schmidt may watch the 
Research Assistant and your child, to make sure the study is going well. This will happen 
in a room next-door, through a two-way mirror.

RIGHT TO WITHDRAW: You are free to refuse to have your child be in the study. 
You may remove your child from the study at any time. Your child will receive the same 
quality o f care from the physician whether your child is in the study or not. Your child 
may be removed from the study by Ms. Schmidt if  your child seems upset about being in 
the study. If necessary, your child may be removed from this study without your 
permission. I f your child is removed from the study, you will still have your regular Clinic 
appointment. You will still be given a copy o f this form, and your child will still be given a 
gift o f stickers and offered a snack. Your child will also be given two $5.00 gift 
certificates to Toys-R-Us. Participation in this study is voluntary.

I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

VOLUNTARY CONSENT: I have read the above statement or it has been read to me. I 
have been able to ask questions and express concerns, which have been satisfactorily 
responded to by the Co-Investigator, Ms. Carol Williams, or the Investigator, Ms. Cheryl 
Schmidt. I understand the purpose o f the study as well as the potential benefits and risks 
that are involved. I hereby give my informed and free consent to have my child be a 
participant in this study. I have not waived any legal right to which I am legally entitled by 
signing this form. I have been given a copy o f this consent form.

If I have any questions about the research, my child’s rights, or any possible research- 
related injury, I may contact the Investigator, Cheryl K. Schmidt, M .S., R.N. (Office:  

). I may also call the Institutional Review Board 
representative at .
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My signature means I have freely agreed to have my child take part in this study. 

Name o f child (research subject)________________________________________

Date Parent

Date Parent

Date Guardian (if applicable)

Date Guardian (if applicable)

Date Attending Physician

Date Witness

VERIFICATION OF EXPLANATION

I certify that I have carefully explained the purpose and nature o f this research to
___________________________in age appropriate language. He/she has had an
opportunity to discuss it with me in detail. I have answered all his/her questions and he/she 
provided affirmative agreement (i.e., assent) to participate in this research.

Date Child’s Assent (if applicable)
I have personally explained this research to the above child, parent(s) or guardian(s).
Based on this conversation, I believe they understand what this research involves, and 
have freely consented to have their child participate.

Date Time Investigator
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4301 W est Markham. Slot 529 
Little Rock. Arkansas 72205-7199 
501/686-5374 
501/686-8350 (lax)

Approved 6/17/97 (Pittsburgh) 
Approved 6/17/97. Hainan 
Research Advisory Committee, 
University of Arkansas for 
Medical Sciences

CONSENT FORM B ID#
(Puppet Group)

CONSENT FOR A CHILD TO BE A SUBJECT IN AN INTERVENTION STUDY

TITLE: Comparison o f Three Teaching Methods on Four-through-
Seven-Year-Old Children’s Understanding o f the Lungs in 
Relation to a Peak Flow Meter in the Management o f 
Asthma

INVESTIGATOR: Cheryl K. Schmidt, M S., R.N.,
Clinical Assistant Professor, College o f Nursing 
University o f Arkansas for Medical Sciences;
Doctoral Candidate, School o f Nursing 
University o f Pittsburgh 

SOURCE OF SUPPORT: None

DESCRIPTION: Your child is invited to be in a study o f young children with asthma 
ages 4-through-7-years-old. This research study will look at different ways to teach young 
children about asthma. If you agree to allow your child to be in the study, your child will 
be placed by chance into one o f three groups. Each group will have 25 children, and 
children will be seen one at a time. Boys and girls will have an equal chance of being in 
this study. Each group will receive a different way o f teaching children about how the 
lungs work.

Children will learn how to use a device called a peak flow meter. This device measures air 
flow into and out o f the lungs and helps determine the need for medication. The peak flow 
meter is approved for general patient use by the Food and Drug Administration. It is not 
known if  one way o f teaching is more effective than another. The purpose o f this study is 
to find out the best way to teach young children about their lungs and peak flow meters. 
Your child will be taught with a puppet showing how to use a peak flow meter. This 
teaching is in addition to the usual teaching which is provided to all children by the 
Asthma Clinic during Clinic appointments.
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During the first 40 minute session with the Research Assistant, your child will be asked to 
take three brief tests. The first one is the Kaufman Brief Intelligence Test. It is a general 
test to see if your child will be able to understand the information to be taught.
This test will not be scored until later, but you may receive the results by calling the 
Investigator ).

The second test is a short form o f the Inside-the-Body Test. Your child will be asked five 
simple questions about the lungs. Then your child will be asked to draw body parts inside 
an outline.

The last test is a short form o f the Body Parts Recognition Test. Your child will be given a 
vinyl-covered cardboard body outline. He or she will put vinyl-covered body parts inside 
the outline, then name each part, and describe what each part does. A picture will be taken 
o f the parts your child puts in this body outline.

You will also be asked to fill out a brief questionnaire giving information about your child 
and his/her asthma. Information such as types o f medication and medical history may be 
obtained from your child’s chart. While your child is in the study, you may either watch 
your child (without talking to your child) in the research room or remain in the waiting 
room. At this time, your child will be given a $5.00 gift certificate to Toys-R-Us.

After this first session, you and your child will see your doctor and other Asthma Clinic 
staff. Your child will receive standard education about asthma (which all children who 
attend the Clinic receive). You and your child will then be offered a snack, consisting o f 
apple juice and a choice o f pretzels, animal crackers, or rice cakes.

The second 10 m in u te  session will involve one o f three types o f teaching. Your child will 
learn about the lungs by seeing, moving lungs in a 33-inch long puppet. Your child will 
watch the puppet show how to use a peak flow meter. Then your child will show how to 
use the peak flow meter which was ordered by your doctor. Your child will have his or her 
own peak flow meter to take home after the study.

The peak flow meter is a simple, hand-held device that your child will be taught to blow 
into. A plastic arrow on the device will point to your child’s peak flow number. This 
number will tell you how much air your child can blow out o f his or her lungs in a fast 
blow.

When a child has asthma, the muscles tighten around the air tubes. These tubes become 
swollen and filled with mucus, m aking  it harder to breathe. The peak flow meter will help 
you and your child learn when to take asthma medicine and whether the medicine is 
working. It is a standard way used by the Asthma Clinic to measure air flow.
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The la s t 2 0  m in u te  session will include repeating the body knowledge tests done in the 
first session. Another picture will be taken o f the parts your child puts in this body outline. 
At this time, your child will be given another $5.00 gift certificate to Toys-R-Us.

The total length o f time your child will spend in this study is 1 hour and 45 minutes, 
including 10-15 minutes to eat the snack.

BENEFITS AND RISKS: All o f the children will receive the benefit o f asthma 
education. There may be no direct benefits to  your child for being in this study. But by 
being in this study, your child w ill help us to learn the best way to teach young children 
about their lungs and peak flow meters. There are no known risks or discomforts to your 
child for being in this study, other than perhaps getting tired.

A snack will be provided, as well as any needed restroom breaks. The research staff are 
trained to work with young children, and w ill be sensitive to your child's needs. If your 
child becomes frightened or frustrated by being in the study, you or the staff may remove 
your child from the study at ant time.

ALTERNATIVE TREATMENT: Since this is a study o f teaching children about 
asthma, there are no other treatments that are part o f the study. If your child is not in this 
study, he or she will still receive the regular teaching from the Asthma Clinic staff during 
Clinic appointments.

NEW INFORMATION: If we learn any significant new information, good or bad, about 
peak flow meters or asthma education that would affect your child being in the study, you 
will be told.

COSTS AND PAYMENTS: There will be no costs associated with participation in the 
study. Any treatment and tests that would usually be done for your child’s asthma will be 
charged in the same way as if  your child were not part o f the study. You and your child 
will be offered a snack, and your child will be given a page o f colorful stickers as a thank- 
you gift for being in this study. Your child w ill also receive a $5.00 gift certificate to Toys- 
R-Us after the pretests and another $5.00 gift certificate to Toys-R-Us after the posttests.

COMPENSATION FOR ILLNESS OR INJURY: If complications, physical injury or 
illness result from this proposed research, only acute and essential medical treatment is 
available. This institution will not provide money for wages lost as a result o f injury, 
hospitalization and professional services.
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CONFIDENTIALITY: Any information about you and your child will be kept private, 
except for possible review by the Human Research Advisory Committee. Information 
about this study may be published; however, the information will be in a form so that you 
and your child cannot be recognized. An exception to confidentiality is information on 
child abuse and neglect. The investigator is required to report such information to the 
appropriate local (e.g., Child and Youth Services) or state agency in accordance with 
Arkansas law.

When your child is taking the tests and learning about asthma, Ms. Schmidt may watch the 
Research Assistant and your child, to make sure the study is going well. This will happen 
in a room next-door, through a two-way mirror.

RIGHT TO WITHDRAW: You are free to refuse to have your child be in the study. 
You may remove your child from the study at any time. Your child will receive the same 
quality o f care from the physician whether your child is in the study or not. Your child 
may be removed from the study by the Investigator or Research Assistants if  your child 
seems upset about being in the study. If necessary, your child may be removed from this 
study without your permission. If your child is removed from the study, you will still have 
your regular Clinic appointment. You will still be given a copy o f this form, and your child 
will still be given a gift o f stickers and offered a snack. Your child will also be given two 
$5.00 gift certificates to Toys-R-Us. Participation in this study is voluntary.

VOLUNTARY CONSENT: I have read the above statement or it has been read to me. I 
have been able to ask questions and express concerns, which have been satisfactorily 
responded to by the Co-investigator, Ms. Carol Williams, or the Investigator, Ms. Cheryl 
Schmidt. I understand the purpose o f the study as well as the potential benefits and risks 
that are involved. I hereby give my informed and free consent to have my child be a 
participant in this study. I have not waived any legal right to which I am legally entitled by 
signing this form. I have been given a copy o f this consent form.

If I have any questions about the research, my child’s rights, or any possible research- 
related injury, I may contact the Investigator, Cheryl K. Schmidt, M .S., R N . (  

. I may also call the Institutional Review Board 
representative at 
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My signature means I have freely agreed to have my child take part in this research 
project.

Name o f child (research subject)_________________________________________

Date Parent

Date Parent

Date Guardian (if applicable)

Date Guardian (if applicable)

Date Attending Physician

Date Witness

VERIFICATION OF EXPLANATION
I certify that I have carefully explained the purpose and nature o f this research to
__________________________ in age appropriate language. He/she has had an
opportunity to discuss it with me in detail. I have answered all his/her questions and he/she 
provided affirmative agreement (i.e., assent) to participate in this research.

Date Child’s Assent (if applicable)

I have personally explained this research to the above child, parent(s) or guardian(s).
Based on this conversation, I believe they understand what this research involves, and 
have freely consented to have their child participate.

Date Time Investigator
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Approved 6/17/97 (Pittsburgh): 
Approved 6/17/97. Human 
Research Advisory Committee, 
University o f Arkansas for 
M edical Sciences

CONSENT FORM C ID#
(Usual Care Group)

CONSENT FOR A CHILD TO BE A SUBJECT IN AN INTERVENTION STUDY

TITLE: Comparison o f Three Teaching Methods on Four-through-
Seven-Year-Old Children’s Understanding o f the Lungs in 
Relation to a Peak Flow Meter in the Management of 
Asthma

INVESTIGATOR: Cheryl K. Schmidt, M S., R.N.
Clinical Assistant Professor, College o f Nursing;
University o f Arkansas for Medical Sciences 
Doctoral Candidate, School o f Nursing 
University o f Pittsburgh 

SOURCE OF SUPPORT: None

DESCRIPTION: Your child is invited to be in a study o f young children with asthma 
ages 4-through-7-years-old. This research study will look at different ways to teach young 
children about asthma. If you agree to allow your child to be in the study, your child will 
be placed by chance into one o f three groups. Each group will have 25 children, and 
children will be seen one at a time. Boys and girls will have an equal chance o f being in 
this study. Each group will receive a different way o f teaching children about how the 
lungs work.

Children will leam how to use a device called a peak flow meter. This device measures air 
flow into and out o f the lungs and helps determine the need for medication. The peak flow  
meter is approved for general patient use by the Food and Drug Administration. It is not 
known if one way o f teaching is more effective than another. The purpose o f this study is 
to find out the best way to teach young children about their lungs and peak flow meters. 
Your child will receive the usual teaching which is provided to all children by the Asthma 
Clinic staff during Clinic appointments.
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During the first 40 minute sessio n  with the Research Assistant, your child will be asked to 
take three brief tests. The first one is the Kaufman Brief Intelligence Test. It is a general 
test to see if  your child will be able to understand the information to be taught. This test 
will not be scored until later, but you may receive the results by calling the Investigator 

The second test is a short form o f the Inside-the-Body Test. Your child will be asked five 
simple questions about the lungs. Then your child will be asked to draw body parts inside 
an outline.

The last test is a short form o f the Body Parts Recognition Test. Your child will be given a 
vinyl-covered cardboard body outline. He or she will put vinyl-covered body parts inside 
the outline, then name each part, and describe what each part does. A picture will be taken 
o f the parts your child puts in this body outline.

You will also be asked to fill out a brief questionnaire giving information about your child 
and his/her asthma. Information such as types o f medication and medical history may be 
obtained from your child’s chart. While your child is in the study, you may either watch 
your child (without talking to your child) in the research room or remain in the waiting 
room. At this time, your child will be given a $5.00 gift certificate to Toys-R-Us.

After this first session, you and your child will see your doctor and other Asthma Clinic 
staff. Your child will receive standard education about asthma (which all children who 
attend the Clinic receive). This education may include information about the lungs, 
asthma, and peak flow meters.

The peak flow meter is a simple, hand-held device which your child will be taught to blow 
into. A plastic arrow on the device will point to your child’s peak flow number. This 
number will tell you how much air your child can blow out o f his or her lungs in a fast 
blow.

When a child has asthma, the muscles tighten around the air tubes. These tubes become 
swollen and filled with mucus, making it harder to breathe. The peak flow meter will help 
you and your child learn when to take asthma medicine and whether the medicine is 
working.

After your child’s Clinic appointment, you and your child will be offered a snack, 
consisting o f apple juice and a choice o f pretzels, animal crackers, or rice cakes.
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The last 20 nrirnite session will include repeating the body knowledge tests done in the 
first session. Another picture will be taken o f the parts your child puts in the body outline. 
Your child will then be shown a puppet with moving lungs. At this time, your child will be 
given another $5.00 gift certificate to Toys-R-Us.

The total length o f time your child will spend in this study is I hour and 45 minutes, 
including 10-15 minutes to eat the snack.

BENEFITS AND RISKS: All o f the children will receive the benefit o f asthma 
education. There may be no direct benefits to your child for being in this study. But by 
being in this study, your child will help us to  learn the best way to teach young children 
about their lungs and peak flow meters. There are no known risks or discomforts to your 
child for being in this study, other than perhaps getting tired.

A snack will be provided, as well as any needed restroom breaks. The research staff are 
trained to work with young children, and will be sensitive to your child’s needs. I f your 
child becomes frightened or frustrated by being in the study, you or the staff may remove 
your child from the study at any time.

ALTERNATIVE TREATMENT: Since this is a study o f teaching children about 
asthma, there are no other treatments that are part o f the study. If your child is not in this 
study, he or she will still receive the regular teaching from the Asthma Clinic staff during 
Clinic appointments.

NEW INFORMATION: If we learn any significant new information, good or bad, about 
peak flow meters or asthma education that would affect your child being in the study, you 
will be told.

COSTS AND PAYMENTS: There w ill be no costs associated with being in this study. 
Any treatment and tests that would usually be done for your child’s asthma will be 
charged in the same way as if your child were not part o f the study. You and your child 
will be offered a snack, and your child will be given a page o f colorful stickers as a thank- 
you gift for being in this study. Your child will also receive a $5.00 gift certificate to Toys- 
R-Us after the pretests and another $5.00 gift certificate to Toys-R-Us after the posttests.

COMPENSATION FOR ILLNESS OR INJURY: If complications, physical injury or 
illness result from the proposed research, only acute and essential medical treatment is 
available. This institution will not provide money for wages lost as a result o f injury, 
hospitalization and professional services.
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CONFIDENTIALITY: Any information about you and your child will be kept private, 
except for possible review by the Human Research Advisory Committee. Information 
about this study may be published; however, the information will be in a form so that you 
and your child cannot be recognized. An exception to confidentiality is information on 
child abuse and neglect. The investigator is required to report such information to the 
appropriate local (e.g., Child and Youth Services) or state agency in accordance with 
Arkansas law.

When your child is taking the tests and learning about asthma, Ms. Schmidt may watch the 
Research Assistant and your child, to make sure the study is going well. This will happen 
in a room next-door, through a two-way mirror.

RIGHT TO WITHDRAW: You are free to refuse to have your child be in the study. 
You may remove your child from the study at any time. Your child will receive the same 
quality o f care from the physician whether your child is in the study or not. Your child 
may be removed from the study by the Research Assistants or the Investigator if  your 
child seems upset about being in the study. If necessary, your child may be removed from 
this study without your permission. If your child is removed from the study, you will still 
have your regular Clinic appointment. You will still be given a copy o f this form, and your 
child will still be given a gift o f stickers and offered a snack. Your child will also be given 
two $5.00 gift certificates to Toys-R-Us. Participation in this study is voluntary.

I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

VOLUNTARY CONSENT: I have read the above statement or it has been read to me. I 
have been able to ask questions and express concerns, which have been satisfactorily 
responded to by the Co-investigator, Ms. Carol Williams, or the Investigator, Ms. Cheryl 
Schmidt. I understand the purpose o f the study as well as the potential benefits and risks 
that are involved. I hereby give my informed and free consent to have my child be a 
participant in this study. I have not waived any legal right to which I am legally entitled by 
signing this form. I have been given a copy o f this consent form.

If I have any questions about the research, my child’s rights, or any possible research- 
related injury, I may contact the Investigator, Cheryl K. Schmidt, M S., R.N. 

). I may also call the Institutional Review Board 
representative at .

4
Initials_____
Date

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Comparison of Three Teaching Methods on Four-to-Seven-Year-Oid Children’s
Understanding of the Longs in Relation to a Peak Flow Meter in the Management of Asthma
University of Arkansas for Medical Sciences; Arkansas Children’s Hospital, Little Rode, AR

171

My signature means I have freely agreed to have my child take part in this study. 

Name o f child (research subject)________________________________________

Date Parent

Date Parent

Date Guardian (if applicable)

Date Guardian (if  applicable)

Date Attending Physician

Date Witness

VERIFICATION OF EXPLANATION

I certify that I have carefully explained the purpose and nature o f this research to
___________________________in age appropriate language. He/she has had an
opportunity to discuss it with me in detail. I have answered all his/her questions and he/she 
provided affirmative agreement (i.e., assent) to participate in this research.

Date Child’s Assent (if applicable)
I have personally explained this research to the above child, parent(s) or guardian(s), and 
based on this conversation, I believe they understand what this research involves, and have 
freely consented to have their child participate.

Date Time Investigator

Initials
Date
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Appendix F

Demographic Data Forms
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DEMOGRAPHIC DATA COVER SHEET ID #__
DATE

Name of Child: 

Address:

Phone:

Name of Parent or Guardian: 

Relationship to Child: (Check one)

K ) M other
2( ) Father
3( ) Grandparent
4( ) Guardian
5( ) Other (Please describe relationship)

Pediatrician/Physician o f Child:

Name: __________
Phone: __________

Date agreed to participate in the program:
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DEMOGRAPHIC DATA: CHILD ID#
DATE

Child’s age: Years
Child’s birthdate:

Months
Gender o f child

Month Day Year 
Is your child in the appropriate grade level for age? No (0)

1( ) Male 
2( ) Female 

Yes (1) N/A(3)

How many years has your child had asthma? Years______

Child's total number o f ER visits (1)_____ and hospital admissions (2) for asthma.

 and hospital admissions(2) for asthma during the pastNumber o f ER visits (1)__
year.

How often does your child usually have asthma symptoms (wheezing, coughing, shortness 
o f breath, chest tightness)? (Check one)
 Daily (3 ) A few times a week (2 ) A few times a month (1) None (0)

During the past 3 months, would you say your child’s asthma symptoms have been in: 
(Check one)

Asthma Clinic Category: 
(Filled nut by Staff!
1 ( ) Mild

Has your child ever used a peak flow meter (PFM) at home? *! ! SeverT*6
 Yes (1) [_ _______________
 No (0)

Is he/she able to use the PFM independently? Yes (1)

very good control? (4) 
fair control? (2)

good control? (3) 
poor control? (1)

No (0) N/A (2)

If not, what problems did your child have with the PFM? 

Is your child allergic to any food? (Please identify)______

Asthma Medications: (List each medication, amount, and how often taken)
Name

1.
2 .
3.

Amount How Often Name

4.
5.
6 .

Amount How Often

Child’s race: (Check one)
1( ) White/Non-Hispanic 

) Hispanic
) African/American Black

2(
3(

4( ) Asian/Pacific Islander 
5( ) American Indian/Alaskan 
6( ) Other________________
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DEMOGRAPHIC DATA: PARENT ED#_
Dale

Relationship to child: (Check one)
1( ) Mother 

) Father 
) Grandparent 
) Guardian
) Other (Please describe relationship).

2(
3(
4(
5(

Education o f parent/guardian: (Check one for each parent/guardian)
Mother completed:

Father completed: 1
2
3
4(
5
6

Grade school
Junior high school (9th grade)
High school (12th grade)
Some college/university/trade school 
College graduate 
Some graduate school 
Graduate school completed

Grade school
Junior high school (9th grade)
High school (12th grade)
Some college/university/trade school 
College graduate 
Some graduate school 
Graduate school completed

Occupation: (Please describe type o f job for each)
Mother______________________________
Father

Family Structure: (Describe the structure of the family in which your child lives. 
Please check one.)
1( ) Two birth parents 
2( ) Two parents (birth/step)
3( ) One parent 
4( ) Adoptive parents
5( ) Other (Please describe)____________________________________

Health Insurance: (Check one)
1( ) Private insurance (e.g. Blue Cross/Shield, HMO) 
2( ) Medical assistance 
3( ) No insurance
4( ) Other (Please describe)______________________
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Appendix G

Kau fm an  Brief Intelligence Test Approval Letter

Vessey Inside-the-Body Test (Modified) 

and

Body Parts Recognition Test Approval Letters 

Letter o f Support from Asthma Clinic
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AGS'
American Guidance Service, Inc.

March 25, 1997

 

Dear Ms. Schmidt:
This letter is to inform you that your request to use the Kaufman  
B r i e f  I n t e l l i g e n c e  T e s t  (K-BIT) f o x  your current dissertation has 
been approved. You have indicated the title for your research will 
be "Comparison of Two Teaching Methods on 4-through-7-year-old 
Children's Understanding of the Lungs in Relation to a Peak Flow 
Meter in the Management of Asthma."
We look forward to receiving a copy of the results of your study 
upon completion. If you ha ions, please feel 
free to give me a call at .

Development Assistant

ASS* /  4201 Woodland Road • Circle Pines, Minnesota 55014-1796 • Telephone: (612) 786-4343 • Fax: (612) 786-9077
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School of Nmmg
1830 East Monument Street I Boom 233
Baltimore. MD 21205
(4t0) 9557544 FAX (410} 955-4890

April 29, 1997

Cheryl Schmidt 
College of Nursing
University of Arkansas Medical Sciences 

 

 

Dear Cheryl:

I am pleased to give you permission to use my body knowledge instruments for your 
dissertation. I am excited about your work and think it will contribute to nursing science.

Ju< . . . . . . . . . .  , RN. CRNP
Professor,
APN/Nurse Practitioner Program Director

JAV/Kelly Wilson

in otvaoon MR Sinai, enured and Johns Hopkins Hospitals
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S choo l of Nursing
Professional Educatic* P ro c " ~ s  and Practice 
525 N. Wolfe Street. =oom -12 
Baltimore MD 21205-2110 
410-955-7540
FAX 410-355-7463 . -* 0-5C2-5-t31

November 2,1998

Cheryl K. Schmidt, MS, RN 
College of Nursing
University of Arkansas for Medical Sciences 

 

Dear Cheryl:

This letter authorizes you to modify the scoring of the Inside-the-Body-Test (Modified) 
(IBT-M) and the Body Parts Recognition Test (Modified) (BPRT-M) in order to create 
continuous data for analysis.

This letter also supplements the initial approval letter I sent on April 29, 1997, allowing 
you to use my body knowledge assessm ent instruments in your Dissertation research. 
According to our subsequent phone conversations, I also understand that you simplified 
the format of the BPRT-M by removing duplicate body parts and other parts which had 
no bearing on your study (e.g., pancreas, genitalia) in order to make the instrument less 
distracting to your youngest subjects. I understand that you asked children to draw or 
select body parts that helped them blow out birthday candles or use a peak flow meter. 
This shortened version reduced the administration time for your youngest subjects. 
These modifications were fully approved by me.

I will look forward to hearing results of your study. Keep in touch!

Judith A. Vessey, PhD, CRNP, FAAN 
Professor

JAV/Kelly W ilson/November 2,1998

In affiliation with Sinai and Johns Hopkins Hospitals
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800 Marshall Street 
Little Rock, AR 72202-3591

(JAMS
University of Arkansas 
for Medical Sciences 
College of Medicine

DEPARTMENT 
OF PEDIATRICS

ASTHMA CARE CENTER

MEDICAL DIRECTOR 
Deborah Fawcett, M.D.
(501) 320-1006

• LLERGY/IMMUNOLOGY 
sley Burks. M.D.

.ary Wheeler. M.D.
John James. M.D.
Stacie Jones. M.D.
(501) 320-1060

GENERAL PEDIATRICS 
Larry Simmons. M.D.
James Magee, M.D.
(501) 320-4362

PULMONOLOGY 
Robert Warren. M.D.
Dennis Schellhase. M.D. 
Astryd Menendez. M.D. 
Mohy Morris. M.D.. Ph.D. 
(501) 320-1006

SPECIALTY NURSES & 
RESPIRATORY THERAPISTS 
Parsy Calamese. R.N.. R.R.T 
Kem Phillips. C.R.T.T.
(501) 320-1006

SOCIAL WORK 
Michelle Hix. L.M.S.W.
(501) 320-1006

Fa* (501) 320-3930

EMERGENCY
(501)320-1100

March 14,1997

To Whom It May Concern:

I am pleased to approve the proposed dissertation research project, “Comparison 
of Two Teaching Methods on Four-to-Seven-Year-Old Children’s Understanding 
o f the Lungs in Relation to a Peak Flow M eter in the Management o f Asthma,” 
which Cheryl K. Schmidt has requested to conduct in the Asthma Clinic o f 
Arkansas Children’s Hospital.

We value patient education, and look forward to facilitating Cheryl’s research as 
she explores a  potential new teaching method for young children with asthma.
We will provide a  private room for the conduct o f the study, and access to  patient 
records o f those children whose parents agree to participate in the study.

Please call if  you have any questions or concerns. Thank you.

Sincerely,

Deborah D. Fawcett, M.D.
Assistant Professor o f Pediatrics 
Medical Director, Asthma Care Center

Arkansas Children's Hospital is a 
major teaching affiliate of the University 

of Arkansas for Medical Sciences
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Inside-the-Body Test (Modified)

Body Outline

Scoring Guidelines
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Inside-the-Bodv Test (modified) n>#

Part Number Part Name Part Function
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SCORE:

1 = Yes 
0 = No

1.
2.
3.
4.
5.
6 .

7.
8 . 

9. 
. 10. 

11. 

12.
13.
14.
15.
16. 
17. 
.18.
19.
20.

ID#.

Inside-the-Bodv Test: Parts

1  if  body part was drawn in the body outline 
ILif body part was not drawn

Incorrect Parts

Brain
Anatomic heart 
Eardrum 
Tonsils 
Rib cage
Stomach and esophagus
Lungs
Spine
Liver
Pancreas
Gallbladder
Genitalia (correct)
Bladder, ureters, kidney
Small intestine
Large intestine
Muscle
Bones
Blood
Vessels
Total correct parts

21. Valentine heart
~22. Food
_23. Total incorrect parts
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h&l

laside-the-Bodv Test: Functions

Check which body functions were named for each body part.

1 = identified 
0 = not identified

Brain

Heart

_24. Cognitive processes 
_25. Motor function 
26. Sensory abilities 
21. Control functions 
28. Incorrect

_29. Circulatory 
_30. Loving 
_31. Jesus lives there 
32. Other incorrect

Ear Druny
 33. Hearing
  34. Incorrect

lonsils
  35. Fight infection
  36. Incorrect

Lungs
_37. Breathing 
38. Incorrect

Stomach
 39. Store/digest food
 40. Incorrect

Small Intestine
 41. Digest, transport food
 42. Incorrect

Large Intestine
 43. Digest, transport food

44. Incorrect

Gallbladder
 45. Store bile and gall
 46. Incorrect

Pancreas
 47 . Secrete in su lin
 .48. Secrete to aid digestion

Liyer

49. Incorrect

50. Vitamin storage
51. Cleansing/filtering mechanism
52. Incorrect

Kidnevs. Ureters. Bladder
 53. Urine production, transport,

and storage 
 54. Incorrect

Bones (Leg and Footl
 55. Structural support
 56. Incorrect

Rib Cage
 57. Protect organs
 58. Incorrect

Spine
59. Support body
60. Has nerves that control body

function
61. Incorrect
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Genitalia
 62. Reproduction
 63. Incorrect

M uscle (Quadriceps)
 64. Movement
 65. Shape
 66. Incorrect

Vessels
 67. Transport blood
 68. Incorrect

Blood
 69. Carry oxygen/nutrients
 70. Fight disease
 71. Incorrect

 72. Total correct parts
 73. Total incorrect parts
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Appendix I

Body Parts Recognition Test

Body Outline

Body Parts Sheets (Original and Revised)

Scoring Guidelines
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ID  f f
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Appendix I: 
Inside-the-Body Test (Modified)=Original Version

f t
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Appendix I: 
Inside-the-Body Test (Modified)=Revised Version

&

%
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Body Parts Recognition Test ID#

Part Number Part Name Part Function
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BPRTSS - Body Parts Recognition Score Sheet: Parts

SCORE: 1  if  body part was applied to the outline
fl if  body part was not used

1 = Yes 
0 = No

CORRECT PARTS
INCORRECT PARTS

1. Brain
2. Anatomic heart 18. Apple (Adam’s)

(correct size) 19. Heart (enlarged anatomic)
3. Rib cage 20. Heart (Valentine—
4. Stomach and correct size)

esophagus (correct 21. Heart (Valentine-
size) enlarged)

5. Lungs (correct size) 22. Lungs (enlarged)
6. Spine 23. Stomach (enlarged)
7. Liver 24. Pancreas (enlarged)
8. Pancreas (correct size) 25. Small intestine
9. Gallbladder (enlarged)
10. Genitalia (correct) 26. Large intestine
11. Bladder, ureters, kidneys (enlarged)
12. Small intestine 27. Butterfly (stomach)

(correct size) 28. Drum (ear)
13. Large intestine 29. Gray hammer

(correct size) 30. Hot dog
14. Quadriceps muscle 31. Ice cream cone
15. Femur 32. Wishbone
16. Foot bones 33. Multicolored circle
17. Total correct parts (blood cells)

34. Pink muscle cell
35. Strawberry
36. Yellow circle
37. Genitalia (other gender)
38. Total incorrect parts
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IP#

Body Parts Recognition Test: Functions

Check which body functions were named for each body part.

1 = Identified 
0 = Not identified

Brain
 39. Cognitive processes
 40. Motor function
 41. Sensory abilities
 42. Control functions

43. Incorrect

Heart
 44. Circulatory
 45. Loving
  46. Jesus lives there
—  47. Other incorrect

Lungs
 48. Breathing
 49. Incorrect

Stomach/Esophagus
 50. Store/digest food
 51. .Incorrect

Small Intestine
 52. Digest, transport food
 53. Incorrect

Large Intestine
 54. Digest, transport food
 55. Incorrect

Gallbladder
 56. Store bile and gall
 57. Incorrect

Pancreas
 58. Secrete insulin
 59. Secrete to aid digestion

60. Incorrect

Liver
 61. Vitamin storage
 62. Cleansing/filtering

mechanism 
 63. Incorrect

Kidnevs. Ureters. Bladder
 64. Urine Production, transport

and storage 
 65. Incorrect

Bones (Leg and Foot)
 66. Structural support
 67. Incorrect

Rib Cage
 68. Protect organs
 69. Incorrect

Spins
 70. Support body
 71. Has nerves that control body

functions 
72. Incorrect

Genitalia
 73. Reproduction

74. Incorrect
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Muscle fQuadriceps)
75. Movement
76. Shape
77. Incorrect

78. Total correct
79. Total incorrect
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Appendix J

Knowledge o f Lungs Pretest and Posttest
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Knowledge of Longs: Pretest
ID#

1. Have you ever blown out candles on a birthday cake?

Yes  N o_____
If child says “No,” ask, “I f  you were going to blow out candles on a  birthday 
cake, how would you do it? (Record child’s response, verbal and/or nonverbal).

2. Let’s pretend you are blowing out the candles on a birthday cake. Show me what you 
would do.

Child’s response: (Describe child’s actions)_____________________________

3. What makes the candles blow out?

Child’s response:____________________________________________________

4. Where does the (air/breath) come from? (Use word child uses)

Child’s response:____________________________________________________

5. How does the air/breath (use word child uses) get from your lungs (use word child 
uses) to the candles so you can make them go out?

Child’s response:____________________________________________________

6. Place a pre-drawn body outline and colored markers in front o f the child. Say: ‘Inside 
this outline of a child’s body, please draw what you think is inside you that you need to 
blow out birthday candles.”

7. After the child has finished the drawing, say “Please write the name of each part you 
drew next to that part.” (Help younger children with writing if  needed).

8. Ask the child to describe the “main job” o f each part drawn. Record the answers on the 
Vessey Inside-the-Body Test (Modified) scoring sheets.
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Knowledge of Lungs: Posttest
ID#

1. Your doctor gave you a peak flow meter. (Point to or touch it.) Show me what you do 
to make it work.

C hild 's response: (Describe child’s verbal and nonverbal response)___________

2. What makes the arrow move up on your peak flow meter?

C hild 's response:_________________________________________________

3. Where does the air/breath come from? (Use word child uses).

C hild 's response:_________________________________________________

4. How does the air/breath (use word child uses) get from your lungs (use word child 
uses) to the peak flow meter to make the arrow move?

Child 's response:_________________________________________________

5. Place a pre-drawn body outline and colored markers in front o f the child. Say: “Inside 
this outline o f a child’s body, please draw what you think is inside you that you need to 
make the arrow move on your peak flow meter.”

6. After the child has finished the drawing, say “Please write the name o f  each part you 
drew next to that part.” (Help younger children with writing if needed).

7. Ask the child to describe the “main job” o f  each part drawn. Record the answers on the 
Vessey Inside-the-Body Test (Modified) scoring sheets.
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Appendix K

Telephone Script for Subject Recruitment
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Telephone Script for Subject Recruitment

“Hello. My name is Cheryl Schmidt. I called because you returned a letter to the Asthma 
Clinic, telling them you might be interested in learning more about a research study I am 
doing. Is this a good time to talk?

IfjlQfc “When would be a good time for me to call back?” Make appointment to return 
call.

If  yes: “I am doing a study to leam the best way to teach young children about asthma. I 
will be looking at two different ways of teaching 4-through-7-year-old children how their 
lungs work. Children in this study will leam how to use a device called a peak flow 
meter. This device measures air flow into and out of the lungs and helps you decide how 
much asthma medicine your child needs. Every child who comes to the Arkansas 
Children’s Hospital Asthma Clinic is given one of these meters by their doctor. The 
Clinic staff will teach you and your child how to use the meter during your Clinic 
appointment.

If you decide to have your child be in my study, your child will be placed by chance into 
one o f three groups. All children will receive the usual teaching given by the Clinic. 
Children in one group will receive additional teaching using a doll. Children in another 
group will receive additional teaching using a puppet. One group will receive only the 
usual teaching given by the Clinic staff. There is no additional cost or payment for being 
in this study. Children who are in the study will receive a snack and a thank-you gift of 
stickers. You would not know which group your child is in until you arrive at the Clinic.

If you decide to have your child be in my study, you would need to arrive one hour or 10 
minutes earlier than that (if your child is 6 years or older) before your Clinic appointment, 
so you can read and sign a paper giving written permission for your child to be in the 
study. Then your child would take three short tests. One test is a general test which would 
tell us if your child can understand what we would teach. The other tests ask what is 
inside the body and how the lungs work.

After your Clinic appointment, you and your child would be offered a snack. Then, if 
your child is in the puppet or doll group, your child would receive additional teaching, 
followed by the same testing of body knowledge tested earlier. These activities would 
take about another 30 minutes. If  the Clinic is running behind or is unusually busy, you 
might need to wait longer.

I f  you decide not to have your child be in this program, there will be no effect at all on 
the usual care that your child will receive in the Asthma Clinic. If you say yes now, you 
can also change your mind at any time. You can either call me on my pager ( ) or 
tell the Clinic staff or Research Assistant as late as the day of the appointment.
If you would like to schedule the extra teaching for a different appointment day, you may 
also do that. Do you have any questions?
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Are you still interested in having your child be in my study?

If no; “Thank you very much for thinking about it and listening to my explanation.
Please page me at  or call the Asthma Clinic at  if you have any more 
questions, or if you change your mind.”

If  yes: “Thank you for agreeing to have your child be in my study. Your appointment day
and time are____________________________ . Please arrive a t__________________ on
that day so you can sign the permission paper and have your child take the three tests I 
told you about earlier.

Does your child already have a peak flow meter? (If  ves. Please bring it with you. If  no. 
We will give you one when you come to the Clinic.)

We will look forward to seeing you o n ________________ . Please page me at 
or call the Asthma Clinic at if  you have any more questions, or i f  you change 
your mind.”
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Appendix L

Script for Doll Group
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Script for Treatment I Group (Doll Group)

1. Ask child to sit at the small table in the intervention room. If  the parents are present, 
ask them to sit behind their child, out of the child's range of vision (to avoid distraction). 
Ask them to refrain from talking to or prompting the child during testing.

2. Sit on the opposite side of the table from the child, near the doll that is under the table.

3. Take the doll out o f hiding and lay it on the table. DO NOT make the doll move like a 
puppet. State “This is a special doll who has lungs. Would you like to see them? We can’t 
do this to real people [while opening chest flap], but we can open up this flap and let you 
see the doll’s lungs inside”. Point out that the air goes from the lungs, up through the 
throat and out through the mouth and nose [while tracing the pathway on the doll].

4. “This is called a peak flow meter, like your doctor wants you to use. It is used to see 
how much air you can breathe out of your lungs in a fast blow. Now I’m going to show 
you how to use a peak flow meter. I put it in my mouth, take the biggest breath I can, 
close my mouth around the meter, then blow out as hard and as fast as I can.” 
[Demonstrate blowing into the peak flow meter]. “See the little white arrow on the meter? 
When I blew into the meter, that arrow went to this number to show me how strong my 
lungs are today. Move the arrow back down, and I’ll show you again.” [Repeat 
demonstration, showing the child the arrow again. Repeat once more].

5. “What do you think made the arrow move? [Child should answer “air” or “breath”]. If 
not, say] “It was the air or breath from my lungs that made it move. Now let’s see if you 
can make the arrow move on your own peak flow meter with the air from your lungs. 
Stand up, put the meter’s mouthpiece in your mouth, take the biggest breath you can, 
close your lips tightly around the mouthpiece, and blow as HARD and as FAST as you 
can. That was great! Now look at the white arrow and tell me what number it’s pointing 
to. [Help child read it if  necessary]. Let’s write that number down. Now try it one more 
time. [Repeat the same instructions as above]. That was great! Let’s do it once more. 
[Repeat instructions]. Now, we have three numbers written down. We’re going to take the 
biggest number and write that into your asthma diary.” [using Asthma Clinic form given 
to child by staff].

6. “Now that you’ve learned to use your peak flow meter, you will need to do it twice a 
day, in the morning when you first get up, and at bedtime. Try to do it before you take 
any of your asthma medicine. You can do it again after you take your medicine, if you 
want, to see i f  the medicine worked, but at least do it twice a day, and be sure to write the 
biggest number in your asthma diary”.

7. “You did a great job today. Thank you for helping us leam more about teaching 
children about their lungs and how to use their peak flow meters” .
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9. Before the Research Assistant enters the room, place the doll back under the table. 

Notes;

1. I f  the child hesitates or cries, wait a few minutes. I f  the child continues to appear upset 
or unwilling to continue during the testing session, discontinue the testing. If the child 
becomes upset during the intervention, discontinue the intervention but ask the parents if  
they wish to have the child complete the posttests. I f  not, at least have the parents 
complete the Demographic Data Forms.

2. At the completion of the post-test session, be sure to offer the child a page of stickers. 
Let him/her select from among a variety in the box provided. Even children who do not 
complete the study should be given a snack and page of stickers.
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Appendix M

Script for Puppet Group
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Script for Treatment II Group (Puppet Group)

1. Ask the child to sit at the small table in the intervention room. If  the parents are 
present, ask them to sit behind their child, out o f the child’s range of vision (to avoid 
distraction). Ask them to refrain from talking to or prompting the child during testing.

2. Sit on the opposite side of the table from the child, near the puppet that is under the 
table.

3. While removing the puppet from under the table, keep the left hand with the peak flow 
meter attached hidden under the table. Say “This is my friend, Jeff, who will show you 
how his lungs work”. [First make him move, brush his hair, pretend to be shy, and wave, 
to create the illusion that the puppet might be “alive”]. Open Jeffs shirt, but do not open 
the chest flap yet. Say “Watch Je ffs  chest move when he takes a breath. Feel his chest 
move when he breathes air in. It moves like your chest does when you breathe. Jeff is 
special because we can actually see his lungs move. We can’t do this to you or other 
people [while opening the chest flap], but watch what happens when I open this flap. 
[Make the lungs move by squeezing the blue bulb in his back, making his mouth open 
and close, and making breathing sounds from behind Jeffs head. Try to not let the child 
see you making the breathing noises, and be sure to synchronize the lung and mouth 
movements and breathing noises]. “Feel Je ffs  lungs as they move. Can you breathe along 
with Jeff? Put one hand on your chest/tummy and breathe the same time Jeff breathes.

4. “This is called a peak flow meter, like your doctor wants you to use. It is used to see 
how much air you can breathe out o f your lungs in a fast blow. Now we’re going to teach 
Jeff how to use a peak flow meter, like your doctor wants you to learn to use. [Reveal the 
puppet’s left hand with the peak flow meter attached, being sure to keep the plastic tubing 
and foot-operated air pump hidden under the table]. Please help Jeff hold his meter in his 
mouth. Watch what happens when Jeff takes a BIG breath into his lungs and blows out as 
hard and as fast as he can into the peak flow meter.” [Demonstrate Jeff blowing into the 
peak flow meter, by coordinating the mouth and lung movements with your hands, 
making breathing movements with your mouth, and simultaneously pumping air into the 
peak flow meter with your foot under the table.]. “See the little white arrow on the meter? 
When Jeff blew into the meter, that arrow went to this number to show us how strong his 
lungs are today. Move the arrow back down, and we’ll have Jeff try it again.” [Repeat 
demonstration, showing the child the arrow again. Have the child verbally coach Jeff as 
he blows into the meter, and continue helping Jeff hold the meter in his mouth. Repeat 
once more]. Great job, Jeff. Your lungs look very strong today!”

5. “What do you think made the arrow move? [Child should answer “air” or “breath”]. If 
not, say] “It was the air or breath from Jeffs lungs that made it move. Now let’s see if 
you can make the arrow move on your own peak flow meter with the air from your lungs. 
Stand up, put the meter’s mouthpiece in your mouth, take the biggest breath you can, 
close your lips tightly around the mouthpiece, and blow as HARD and as FAST as you 
can. That was great! Now look at the white arrow and tell me what number it’s pointing
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i f  necessary]. Let’s write that number down. Now try it one more time. [Repeat the same 
instructions as above]. That was great! Let’s do it once more. [Repeat instructions]. Now, 
we have three numbers written down. We’re going to take the biggest number and write 
that into your asthma diary.” [using Asthma Clinic form given to child by staff].

6. “Now that you’ve learned to use your peak flow meter, you will need to do it twice a 
day, in the morning when you first get up, and at bedtime. Try to do it before you take 
any o f your asthma medicine. You can do it again after you take your medicine, if  you 
want, to see if  the medicine worked, but at least do it twice a day, and be sure to write the 
biggest number in your asthma diary”.

7. “You and Jeff did a great job today. Thank you for helping us learn more about 
teaching children about their lungs and how to use their peak flow meters”.

8. “Please wait here, so my assistant can come in and have you do two of the tests you did 
before your clinic appointment”.

9. Before the Research Assistant enters the room, place the puppet back under the table. 

Notes;

1. If  the child hesitates or cries, wait a few minutes. If  the child continues to appear upset 
or unwilling to continue during the testing session, discontinue the testing. If die child 
becomes upset during the intervention, discontinue the intervention but ask the parents if 
they wish to have the child complete the posttests. If  not, at least have the parents 
complete the Demographic Data Forms.

2. At the completion o f the post-test session, be sure to offer the child a page o f stickers. 
Let him/her select from among a variety in the box provided. Even children who do not 
complete the study should be given a snack and page of stickers.
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Appendix N

Asthma Care Plans 

(Birth to 5 Years)

(5 Years and Older)

Parent Recall o f Asthma Education
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ARKANSAS CHILDREN’S HOSPITAL 
ASTHMA CARE CENTER 

ACTION PLAN

Patient’s N am e:___________________________________________________  D ate:_________

Prepared B y :____________________________________________________

ENVIRONMENTAL CONTROL is a very important part o f asthma management. There should 
absolutely be NO exposure to tobacco smoke. No one should EVER smoke around the child with  
asthma especially anywhere in the home or car. Whenever possible avoid wood smoke and strong 
odors or sprays. W e also strongly encourage minimal exposure to dogs, cats, rabbits, and other 
animals to which your child might be allergic. Treatment is less effective if  there is continuous 
exposure to a trigger.

MEDICATIONS FOR DAILY ASTHMA MANAGEMENT

Anti - inflammatory (Daily Medication for Prevention)

1. Inhaled anti-inflammatory:

□ Cromolyn sodium MDI (Intal)
(white/blue cap)

□ Cromolyn sodium solution

□ Nedocromil (Tilade) MDI 
(white/green)

n  Beclomethasone MDI
(Beclovent - beige)
(Vanceril - pink)

□ Triamcinolone MDI 
(Azmacort - white)

□ Flunisolide MDI 
(Aerobid - purple cap)
(Aerobid M - green cap)

Q Other

RINSE MOUTH AFTER USE

2. Oral anti-inflammatory

□ Prednisone  mg. tabs o r _____ c c  times a day

□ Prednisolone  mg. tabs o r _____ cc  times a day

If your child is on prednisone or prednisolone and is exposed to or develops chicken pox please 
contact your physician right away.

1

puffs with holding chamber_____times a day

cc in nebulizer__times a day

puffs with holding chamber_____times a day

puffs with holding chamber_____times a day
(Rinse mouth after each use)

puffs with holding chamber_____ times a day
(Rinse mouth after each use)

puffs with holding chamber_____ times a day
(Rinse mouth after each use)
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Special Instructions:

3. Nasal

□ Nasal saline

a  Beclomethasone nasal spray  squirts in each nostril times a day
(Beconase/Vancenase)

□ Nasalcrom squirts in each nostril times a day

4. A ntihistam ine________________ mg. tab o r_____ cc by mouth_____ times a day or every_____ hrs.
(name)

1. Inhaled bronchodilator:

□ albuterol MDI  pufis with holding chamber only as needed for wheezing,
(Proventil - orange) increased cough, retractions, nasal flaring, or increase in respiratory
(Ventolin - blue) ra te ______ times a day

□ albuterol 0.5% solution cc w ith cc o f  in nebulizer only as needed for
(Proventil/Ventolin) wheezing, increased cough, or increase in respiratory ra te  times a

day

□ salmeterol MDI  puffs every hours o r  times a day
(Serevent - green)

□ other

2. Oral bronchodilator

□ Theophylline  mg.  times daily or every hrs.

□ albuterol sy ru p  cc  times a day or every hrs.
(Ventolin, Proventil)

□ Proventil Repetabs tab at bedtime o r  hours

I f  your child is on theophylline and is complaining of headaches, nausea, vomiting, or change in
behavior; CALL YOUR PHYSICIAN

If your child has increased respiratory rate, retractions, coughing, nasal flaring, or wheezing or a
combination o f the above; you may g ive puffs of albuterol every hours.

I f your child’s respiratory rate has impoved, wheezing and cough have decreased and retractions 
have stopped, you may g iv e  puffs o f albuterol (Proventil or Ventolin) every  hours.

2

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



^  r r
■ '  210

If your child has not improved and continues to have increased respiratory rate and retractions give
 puffs of albuterol (Proventil, Ventolin) every hours

Begin Oral Steroids:

Prednisone mg o r  cc  times a  day

Prednisolone  mg o r  c c  times a day fo r days

If symptoms persist call the Asthma Care Center or your local physician.

Special Instructions:

Always obtain immediate medical evaluation if

•  Lips or fingernails are blue

•  Difficulty talking or crying

•  Patient not responsive to stimulation

•  Chest sinks in deeply with breathing

Return V isit_____________________________

Comments and other medications

_________________________________  Phone # ____
Physician Signature

ASTHMA CARE CENTER 
(phone numbers)

Pulmonary Medicine Office 501/320-1006 
Allergy/Immunology Office 501/320-1060 
General Pediatric Center 501/320-1202 

TDD 501/320-1184

3
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ARKANSAS CHILDREN’S HOSPITAL 
ASTHMA CARE CENTER 

ACTION PLAN

Patient’s Name:_______________________________________________  Date:________

Prepared B y:________________________________________________

ENVIRONMENTAL CONTROL is a very important part of asthma management. There should 
absolutely be NO exposure to tobacco smoke. No one should EVER smoke around the child with 
asthma especially anywhere in the home or car. Whenever possible avoid wood smoke and strong 
odors or sprays. We also strongly encourage minimal exposure to dogs, cats, rabbits, and other 
a n im a ls  to which your child might be allergic. Treatment is less effective if there is continuous 
exposure to a trigger.

Special instructions:

DAILY ASTHMA MANAGEMENT
Asthma Diaiy □ 

Peak Flow Diary □

Personal Best 

Green Zone _  

Yellow Zone _ 

Red Zone

( > 80% Personal Best)

(50-80% Personal Best)

( < 50% Personal Best)
GREEN ZONE PLAN

MEDICATIONS FOR DAILY ASTHMA MANAGEMENT 

Anti - inflammatory (Daily Medication for Prevention)

1. Inhaled anti-inflammatory:

□ Cromolyn sodium MDI (Intal)  puds with holding chamber_____ times a day
(white/blue cap)

a  Cromolyn sodium solution  cc in nebulizer_times a day

□ Nedocromil (Tilade) MDI  pufls with holding chamber_____ times a day
(white/green)

1
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□ Beclomethasone MDI 
(Beclovent - beige) 
(Vanceril - pink)

212
puffs with bolding chamber times a day

(Rinse month after each use)

Q Triamcinolone MDI  puffs with holding chamber______ times a day
(Azmacort - white) (Rinse mouth after each use)

D Flunisolide MDI  puffs with holding chamber______ times a day
(Aerobid - purple cap) (Rinse mouth after each use)
(Aerobid M - green cap)

□ Other

Special Instructions:

2. Oral anti-inflammatory

□ Prednisone  mg. tabs o r  c c ______ times a day

□ Prednisolone  mg. tabs o r  c c ______ times a day

I f your child is on prednisone or prednisolone and is exposed to or develops chicken pox please 
contact your physician right away. 

Special Instructions:

3. Nasal

□ Nasal saline

Q Beclomethasone nasal spray  squirts in each nostril times a day
(Beconase/Vancenase)

□ Nasalcrom squirts in each nostril times a day

4. Antihistam ine________________ mg. tab o r _____ cc by mouth_____ times a day or every_____ hrs.
(name)

Special Instructions:

2
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1. Inhaled bronchodilator:

□ albuterol MDI  puffs with holding chamber only as needed for wheezing,
(Proventil - orange) increased cough, or drop in peak flow, o r  puffs
(Ventolin - blue) with holding cham ber times a day

□ albuterol 0.5% solution cc w ith cc o f  in nebulizer only as needed for
(Proventil/Ventolin) wheezing, increased cough, or drop

in peak flow, o r  times a day
□ salmeterol_____ puffs every hours o r  times a day

(Serevent - green)

□ other

2. Oral bronchodilator

□ Theophylline  mg.  times daily or every hrs.

□ albuterol syrup cc  times a day or every hrs.
(Ventolin, Proventil)

□ Proventil Repetabs tab at bedtime o r  hrs.

If your child is on theophylline and is complaining of headaches, nausea, vomiting, or change in 
behavior: CALL YOUR PHYSICIAN

Special Instructions:

Follow your GREEN ZONE plan every day to keep most asthma symptoms from starting. 
Recognize symptoms of an asthma attack early and act quickly to stop them. Follow the YELLOW 
ZONE plan to stop asthma symptoms and to keep an asthma episode from getting serious. Follow 
the RED ZONE plan to take care of a serious episode.

PLANS FOR MANAGING WORSENING ASTHMA

YELLOW ZONE PLAN

Peak flo w  or 50 - 80% of personal best or coughing, wheezing, shortness o f breath or
feeling like your chest is tight. These symptoms may reduce activity or exercise tolerance or 
keep your child from sleeping.

•  First take this medicine

3
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(Proventil - orange)
(Ventolin - blue)

or

□ albuterol 0.5% solution cc in 2-3 cc of normal saline
(Proventil, Ventolin)

Next, if  you feel better and your peak flow has improved t o  take the following
medicine:

□ albuterol MDI  puffs with holding chamber every or  hrs o r  times a day

□ albuterol 0.5% solution_cc in 2-3 cc normal saline every hrs or times a day

□ Increase___________ (Prevention) to_____puffs_____times a day

If  your peak flow remains in the yellow zone and/or you continue to have increased wheezing, 
coughing (especially at night), and early morning chest tightness then:

•  BEGIN ORAL STEROIDS

□ Prednisone  mg. or_____ cc_____ times a day for_____ days

□ Prednisolone  mg. o r_____ cc_____ times a day for_____ days

CALL PHYSICIAN IF ORAL STEROIDS ARE STARTED

Special Instructions:

Keep taking your GREEN ZONE MEDICINES

Let your doctor know if you keep going into the YELLOW ZONE. Your GREEN ZONE medicine 
may need to be changed to keep other episodes from starting

RED ZONE PLAN

THIS IS AN EMERGENCY! YOUR ASTHMA SYMPTOMS ARE SERIOUS

PEAK FLO W ___________________________________________
(below 50% of personal best)

You may be coughing, very short of breath, and/or the skin between your ribs and your neck may 
be pulled in tight. You may have trouble walking or talking. You may not be wheezing because air 
cannot move out of your airways.

4
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§  First take this medicine

□  albuterol M D I puffs with holding chamber every minutes

OR

□ albuterol 0.5% solu tion  cc in 2-3 cc normal saline every______ minutes

Special Instructions:

•  NEXT, CALL YOUR DOCTOR FOR FURTHER INSTRUCTIONS

Always obtain immediate medical evaluation if 

§  Lips or fingernails are blue

•  You are struggling to breathe

•  You do not feel better 20 - 30 minutes after taking extra medicine and your peak flow
is still under______________________

(50% of personal best)

•  Six hours after you take extra medicine, if you still need your bronchodilator
(albuterol, proventil, ventolin) every 1-3 hours and your peak flow is under

(70% of personal best)

Return V is it_______________________________

Comments or other medications:

____________________________________  Phone # _______
Physician Signature

ASTHMA CARE CENTER 
(phone numbers)

Pulmonary Medicine Office 501/320-1006

Allergy/Immunology Office 501/320-1060

General Pediatric Center 501/320-1202

TDD 501/320-1184

5
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Parent Recall of Asthma Education

Please check which areas vou and/or your child learned about:

Topic Today’s Clinic Clinic Appointments
Appointment Before Today

Anatomy and Physiology of 
the Lungs

Early Warning Signs

Truths and Facts Regarding 
Asthma

Asthma Triggers

Asthma Medication: 
“Preventative vs. Rescue”

Peak Flow Instruction; 
Zones, Diary Sheets

Asthma Action Plan

When to Seek Medical 
Attention

Contact numbers/FolIow-up 
Appointments

Medication Review

MDI with Aerochamber 
Techniques
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Appendix O

Recruitment Letters from Asthma Clinic Director 

to Potential Subjects 

(Original and Revised)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



800 Marshall Street 
Little Rock, AR 72202-3591

UAMS
University of Arkansas 
for Medical Sciences 
College of Medicine

DEPARTMENT 
OF PEDIATRICS
ASTHMA CARE CENTER

MEDICAL DIRECTOR 
Deborah Fawcett, M.D.
(SOI) 320-1006

ALLERGY/IMMUNOLOGY 
Wesley Burks. M.D.
Gary Wheeler. M.D.
John James. M.D.
Stacie Jones, M.D.
(SOI) 320-1060

GENERAL PEDIATRICS
Larry Simmons. M.D.
James Magee. M.D.
(501) 3204362

PULMONOLOGY 
Robert Warren. M.D.
Dennis Schellhase, M.D. 
Astryd Menendez, M.D. 
Mohy Morris. M .D., Ph.D. 
(SOI) 320-1006

SPECIALTY NURSES & 
RESPIRATORY THERAPISTS 
Patsy Calamese. R.N., R.R.T 
K an Phillips. C.R.T.T.
(SOI) 320-1006

SOCIAL WORK 
Michelle Hix. L.M.S.W.
(SOI) 320-1006

Fax (501) 320-3930

EMERGENCY
(501)320-1100

218

May 1,1997

A.L. Simmons, M.D.
Asthma Care Center 
Arkansas Children’s Hospital 

Dear Parents:

I am writing to let you know that an exciting research study will be done in the 
Asthma Clinic during the next few months. Cheryl K. Schmidt, M.S., R-N., a 
faculty member at the University of Arkansas for Medical Sciences College of 
Nursing, is working on her Ph.D. in Nursing. She is a student at the University of 
Pittsburgh School of Nursing in Pittsburgh, Pennsylvania. Ms. Schmidt is planning 
a research study to look at different ways to teach 4 through 7-year old children how 
their lungs work with a peak flow meter.

If you child’s doctor orders a peak flow meter to check the way the lungs work at 
home, you may be called by Ms. Schmidt. She will ask if you would like your child 
to be in her study. In order to be in the study, you would need to come one hour 
before your regular clinic appointment for three simple tests. One will test your 
child’s verbal ability. Two “body knowledge” tests will help us learn what your 
child knows about die lungs and other body organs. You may be asked to stay one 
hour after your appointment for a special teaching session. This will be followed by 
a repeat of the two “body knowledge” tests. You will be offered a snack after your 
doctor’s appointment

If you would like to be called by Ms. Schmidt to learn more about the study, please 
return the enclosed form in the self-addressed, stamped envelope. You may also 
call the Asthma Care Center at and let us know that you want your child’s 
name and phone number given to Ms. Schmidt If you decide not to leam more 
about having your child be in the study, that decision will have no effect at all on 
the usual excellent care that we provide to families in our clinic.

We will look forward to seeing you at your next appointment Please call  
if you have any questions or concerns. Thank you.

Sincerely,

A.L. Simmons, MJD.
Assistant Professor of Pediatrics

Arkansas Children's Hospital is a 
major teaching affiliate of the University 

of Arkansas for Medical Sciences
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Yes, I would like to learn more about Cheryl K. Schmidt’s research study about 
different ways to teach 4 through 7-year-old children how their lungs work with a 
peak flow meter. My signature below indicates permission to contact me about this 
study.

Signature__________________________

Printed Name______________________

Relation to child____________________

Child’s Name__________________________

Child’s Birthdate________________________

Next clinic appointment date_______________

Phone Number__________________________

Address________________________________

Thank you for agreeing to learn more about this study. Please fill out this form and 
return it in the enclosed, self-addressed envelope. If you have any questions, please 
call the Asthma Care Center at  or Cheryl Schmidt at 
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800 Marshall Street 
Little Rock, AR 72202-3591

UAMS
University of Arkansas 
for Medical Sciences 
College of Medicine

DEPARTMENT 
OF PEDIATRICS

ASTHMA CARE CENTER

MEDICAL DIRECTOR:
Robert H. Warren, M.D.
(501) 320-1006

ALLERGY/IMMUNOLOGY: 
Wesley Burks, M.D.
Gary Wheeler, M.D.
Stacie Jones, M.D.
(501) 320-1060

GENERAL PEDIATRICS:
Larry Simmons, M.D.
James Magee, M.D.
(501) 320-4362

PULMONOLOGY:
Robert Warren, M.D.
Dennis Scheilhase, M.D.
Astryd Menendez, M.D.
Mohy Morris, MJ>., Ph.D.
(501) 320-1006

SPECIALTY NURSES & 
RESPIRATORY THERAPISTS: 
Patsy Calamese, R.N., R.R.T. 
Kem Phillips, C.R.T.T.
(501) 320-1006

SOCIAL WORK:
Michelle Hix, L.M.S.W.
(501) 320-1006

FAX: (501)320-3930

EMERGENCY:
(501)320-1100
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February 16,1998

AX. Simmons, MX.
Asthma Care Center 
Arkansas Children’s Hospital 

Dear Parents:

I am writing to let you know that an exciting research study is being done in the Asthma 
Clinic. Cheryl K. Schmidt, M.S., R.N., a faculty member at the University of Arkansas for 
Medical Sciences College of Nursing, is working on her PhD in Nursing. She is a student at 
the University of Pittsburgh School of Nursing in Pittsburgh, Pennsylvania. Ms. Schmidt is 
doing a research study to look at different ways to teach 4 through 7-year-old children how 
their lungs work with a peak flow meter.

If your child’s doctor orders a peak flow meter to check the way the lungs work at home, 
you may be called by Ms. Schmidt She will ask if you would like your child to be in her 
study. In order to be in the study, you would need to come one hour before your regular 
clinic appointment for three simple tests. One will test your child’s verbal ability. Two 
“body knowledge” tests will help us learn what your child knows about the lungs and other 
body organs. You will be asked to stay after your appointment for a special teaching 
session, followed by a repeat of the two “body knowledge” tests, for a total of 45 minutes. 
Your child will see a special puppet with moving lungs sometime during the study. You and 
your child may have a snack after your doctor’s appointment Your child will also be given 
two $5.00 gift certificates to Toys-R-Us, one before the clinic visit, and another one after the 
final test

If you would like to be called by Ms. Schmidt to leam more about the study, please return 
the enclosed form in the self-addressed, stamped envelope. You may also call the clinic at 

 and let us know that you want your child’s name and phone number given to Ms. 
Schmidt If you decide not to leam more about having your child in the study, that decision 
will have no effect at all on the usual excellent care that we provide to families in our clinic.

We look forward to seeing you at your next appointment Please call  if you have 
any questions or concerns. Thank you.

Sincerely,

Assistant Professor of Pediatrics

Arkansas Children's Hospital is a 
major teaching affiliate of the University 

of Arkansas for Medical Sciences
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Yes, I would like to leam more about Cheryl K. Schmidt’s research study about 
different ways to teach 4 through 7-year-old children how their lungs work with a 
peak flow meter. My signature below indicates permission to contact me about this 
study.

Signature__________________________

Printed Name______________________

Relation to child____________________

Child’s Name_________________________

Child’s Birthdate_______________________

Next clinic appointment date_______________

Phone Number_________________________

Address___________________   '

Thank you for agreeing to leam more about this study. Please fill out this form and 
return it in the enclosed, self-addressed envelope. If you have any questions, please 
call the Asthma Care Center at  or Cheryl Schmidt at .
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Does your child have 
asthma?

k k k k k

Is your child 4-through-7-years-old?

k k k k k

We are doing a study to learn the best way to 
teach young children about their asthma!

• k 'k 'k 'k 'k

ARE YOU INTERESTED in having vour 
child be in this study? If yes, please take one 
of the letters from the pocket of this poster. 

Return the form in the envelope, or give it to 
the Secretary. If the letters are gone, please

ask the staff for one.

k 'k ' k ' k ' k

QUESTIONS? Call Cheryl Schmidt, R.N., at 
the University of Arkansas for Medical 

Sciences College of Nursing in Little Rock

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



IS YOUR CHILD 4-TH R O U G H - 
7-YEARS-OLD?

W e are doing a research study at the 
Arkansas Childrens Hospital Asthma 

Care Center to  learn the best way to teach 
young children about their asthma I

A re you interested in having your 
child be in this study? 

If yes, please call:
Cheryl Schmidt, M .S ., R .N ., 

College of Nursing 
University of Arkansas for M edical Sciences 

Little Rock, Arkansas 
.

CHILDREN IN THE STUDY WILL:
Spend one hour and 45 minutes on the same day as an 
Asthma Care Center appointment,
Learn more about using their peak flow meter,
Be given a snack 
and colorful stickers,
And best of all, 
earn $ 10.00 in 
Toys-R-Us gift 
certificates!

MEET
JEFF
THE

PUPPET!



2 2 5 -

Does Your Child Have Asthma?
* * * * *

Is Your Child 4-through-7-years-old?
* * * * *

We are doing a research study at the Arkansas 
Children’s Hospital Asthma Care Center to leam the 
best way to teach young children about their asthma!

Are you interested in having your child 
be in this study?

If yesT please call:

Cheryl Schmidt, M.S., R.N.
College of Nursing 

University of Arkansas for Medical Sciences 
Little nsas 

(
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Lawyer asks, district tossed
- BY CYNTHIA HOWELL
’ ARKANSAS DEMOCRAT-GAZETTE

. .The Little Rock School District 
has removed a member of its Bira- 
cial Advisory Committee at the re
quest of civil rights attorney John 
Walker, who originally appointed 
the woman to the group..

Sharon Stark was named to the 
committee in December 1995, but 
within a few months Walker began 
asking for her removaL He said 
many of Stark’s views ran counter 
to the interests of his clients, the 
Joshua interveners, who represent

black children in the district’s 14- 
year-old school desegregation law
suit

Chris Heller, an attorney for the 
school district sent Stark—the ex
ecutive director of a nonprofit read
ing and computer-training curricu
lum company — a letter Thursday 
telling her that she was off the com
mittee.

“We have concluded that we 
must honor the Joshua interveners’ 
request and that you cannot contin
ue your service on the LRSD Bira- 
cial Committee,” Heller wrote.

D oes Your Child Have Asthma?
’ Is Your Child 4 through 7years old?
'We are doing a research study at the Arkansas Children's Hospital Asthma Care 

Center to leam the best way to teach young children about their asthma! 
Are you interested in having your child be in this study?

If  yes, please calL 
Cheryl Schmidt, M.S., R-N.

College o f  Nursing 
University o f  Arkansas fo r Medical Sciences 

Little Rock, Arkansas 

S h i l l ia n t  pcwelri). Hhilliant fprices.
1 4 K  S lides Up to  50%  O ff  

S ta rter B racelet $7Q
(with purchase o f  skJss)

C ustom  H andm ade Jew elry
•  Financing Available

Colonade S bopping Center 
little god (501) 2217577

IsbeteoodV 
S. little So \Q 0 tj7 5 y 8 m '

BEGINNER PLAYERS
It’s  never been easier to 
leam to play tennis!

Fast 
Fun 
Friends 
Fitness 
Inexpensive 
C onvenient 

..the  sport for a  lifetime! 
'•‘•"‘This program guarantees we can have anyone ready to play a  game o f doubles 
4nabout three to six weeks. And you’ll meet fun people and feel better in the 
Tgtpcess. Play Tennis America is great for the whole family!

Play r _ Tennis America!
hCall today to get 
p  started...

5 Ptav Tennis * Bums Park Tennis Center 
Little Rock Racquet Club
Milk Onrif O rv^ 't

of the copyright owner. Further reproduction prohibited without permission.

Play Tennis 
America will

In an Aug. 19 letter to the s  
intendent. Walker said Start 
served on the committee for 
than a year without the Joshi 
terveners’ approval 't=

“I do not understand wh; 
district disregards our reques 
she not be able to appear ahc 
ticipate in the Biracial Comn 
as our representative,’’ W 
wrote. “Everything she stands 
negative to public schools an* 
consent decree,” which is the; 
Rock district’s desegregation j

Stark, who said Friday^sh 
tends to fight to retain her cor 
tee seat, was in the news hist 
as a consultant to a private 
gious school operator whotc 
cessfuily tried to convince th< 
tie Rock School Board to : 
him to operate a public ch 
schooL About the same 
Stark’s husband, Don Starl 
tracted attention when he file 
corporation papers with the s 
tary of state’s office conter 
that the Little Rock Class; 
Teachers Association was

Church w  
w ith rapir

A Little Rock man who v 
with families at a local chiir 
facing a rape charge after a 
relative read diary entries s.' 
the man repeatedly had ora 
with the boy, a police affidavit

Jimmy Cunningham, 33, of 
Vancouver S t was arrested 
a.m. Friday at Liberty Hill Cl 
at 12th and Schiller streets, a  
he is director of the Family 
Center. Church officials ha 
comment

Cunningham was being he 
the Pulaski County jail wi 
bond.

On Sept 26 the boy’s auntf 
and read the diary. The boy, 
15, wrote that starting in the 
mer of 1995, a man had perfo: 
oral sex on him. When the 
talked to him about it Monda; 
boy identified Cunningham—

Woodsmen|
•  Continued from Page 1B
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Appendix Q

Institutional Review Board Approval 

(University o f  Pittsburgh)

Human Research Advisory Committee Approval 

(University o f Arkansas for Medical Sciences)

Arkansas Children’s Hospital Approval
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University of Pittsburgh
228

Health Sciences
I n s t i t u t i o n a l  R e z ' i e v r  B o a r d

219 Nese Barkan Building Annex 
t o  WPIC. 3811 O Hara Street 
Pittsourgh. Pennsylvania 13213 
412-647-7644

MEMORANDUM

TO: Cheryl K.. Schmidt, M.S., R.N-

FROM: Samuel Gershon, M.D., Chairman

DATE: June 17, 1997

SUBJECT: IRB #970612: Comparison o f  Two Teaching Methods on 4-through-7-year-oId
Children’s Understanding of the Lungs in Relation to a Peak Flow Meter in the 
Management o f  Asthma

Thank you for addressing the concerns of the Institutional Review Board concerning the above- 
referenced proposal. This version o f your proposal has been approved.

Approval Date: June  17,1997

Expiration Date: June 17,1998

Please type the approval date on the upper right hand comer o f the consent form before copies are 
made for patient/normal subject’s signature. Please be sure that each patient/subject signs three 
copies: one for your file, one for the patient’s chart, and one for the patient/subject to keep.

The protocol and consent forms, along with a brief progress report must be resubmitted at least one 
month prior to the expiration date noted above for annual review as required by Assurance No. 
M1259, given to DHHS by the University o f Pittsburgh. In the event the project is not renewed by 
that date, all research must be suspended until approval is secured. Please notify the IRB in writing 
when the project is complete so the file can be terminated.

Any serious o r unexpected adverse event involving drugs or devices must be reported to the IRB 
within 10 days o f their observation at a University-affiliated site or within 30 days of receipt of 
notification of such event from the study sponsor. Please see the guidelines for further information 
on how to report such events.

Please be advised that your research study may be audited periodically by the Office o f 
Research, Health Sciences.

Please use the IRB number noted above in all correspondence and telephone inquiries.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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University of Pittsburgh
229

M P / I  1 t h  ^rip U i'P S  219 Nese Barkan Building Annex
L O C l C J i L  O  c<o wp(C 3811 Q.Hara S(reet

I n s t i t u t i o n a l  R c v i e Z V  B o a r d  Pittsburgh. Pennsylvania 15213
412-647-7644

MEMORANDUM

TO: Cheryl K. Schmidt, M.S., R.N.

FROM: Dennis P. Swanson, M.S., Administrative Vice C

DATE: July 9, 1997

RE: IRB #970612: Comparison of Two Teaching Methods on 4-through-7-year-oId
Children’s Understanding of the Lungs in Relation to a Peak Flow Meter in the
Management of Asthma

The Institutional Review Board has reviewed the recent modifications to your protocol and consent 
form(s) and find them acceptable for expedited review. These changes, noted in your submission of 
6/23/97, are approved.

The approval date on your consent form(s) should remain the same 6/17/97. Therefore, the protocol 
and consent form(s) together with a brief progress report must be resubmitted within a year horn that 
time for annual review as required by the General Assurance No. M12S9 given to DHHS by the 
University of Pittsburgh.

If your research proposal involves an investigational drug, it is necessary for you to forward a copy of 
this approval letter along with a copy of the cover sheet, protocol, consent form/s) and drug brochure 
to Patricia Peters, R.Ph., Coordinator, Investigational Drug Service, PUH Pharmacy.

Please be advised that your research study may be audited periodically by the Office o f Research, 
Health Sciences.

DPS/tjw

Transforming the Present —  Discovering the Future 
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l i tu i l th  S c ic hits

Aft ; /c;* Buird
c c :

c-

August 4. 1997

Cheryl K. Schmidt. M .S.. R.N. 
College o f Nursing 

 

Dear Schmidt.

I received your request for approval of the recruitment letter/advertisement to be used to recruit
subjects for the research study being conducted under IRB #970612.

Please be advised that I reviewed the advertisements and have approved it as currently written. If there 
are any questions, please let me know.

Dennis P. Swanson. M.S. 
Administrative Vice Chair

DPSrcm

/ / V . — i J i - .  I n r u n
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University of Pittsburgh
2 3 1

jr j  w f  - 219 Nese Barkan Building AnnexHealth sciences ao WPIC 3 3 , , OHan street
In s titu tio n a l R c i'ic z  B o a rd  Pittsburgh. Pennsylvania 15213

412-647-7644

MEMORANDUM

TO: Cheryl K. Schmidt, M.S., R.N.___________________ ___

FROM: Dennis P. Swanson, M.S., Administrative Vice C h a i r m

DATE: February 5,1998

RE: IRB #970612: Comparison ofThree Teaching Methods of 4-Through-7-Year-01d
Children’s Understanding of the Lungs in Relation to a Peak Flow Meter in the 
Management of Asthma

The Institutional Review Board has reviewed the recent modifications to your protocol and 
consent form(s) and find them acceptable for expedited review. These changes, noted in your 
submission o f 2/2/98, are approved.

The approval date on your consent form(s) should remain the same 6/17/97. Therefore, the 
protocol and consent form(s) together with a brief progress report must be resubmitted within a 
year from that time for annual review as required by the General Assurance No. M l259 given to 
DHHS by the University of Pittsburgh.

I f  your research proposal involves an investigational drug, it is necessary for you to forward a 
copy o f this approval letter along with a copy of the cover sheet protocol, consent form(s) and 
drug brochure to Michael Miller, RPh., Coordinator, Investigational Drug Service, PUH 
Pharmacy.

Please be advised that your research study may be audited periodically by the Office of 
Research, Health Sciences.

DPS/js
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University of Pittsburgh
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Institutional Review Board

MEMORANDUM

TO: Cheryl K. Schmidt, M.S., R.N.

FROM: Dennis Swanson, Vice Chairm

DATE: November 3,1998

SUBJECT: IRB #970612: Comparison of Three Teaching Methods on 4-through-7-
year-old Children’s Understanding of the Lungs in Relation to a Peak 
Flow Meter in the Management o f Asthma

I received your correspondence dated October 16, 1998 (receipt date: October 28, 
1998) regarding the deviation from inclusion criteria for the above-reference protocol. A 
copy of your note will be placed in your IRB file.

As a reminder, any modification to the IRB-approved protocol must be approved 
by the IRB prior to implementation.

DPS:jmb

Uliane S. Kaufmann Building
Suite 1212
3471 Filth Avenue
Pittsburgh. PA 15213
412-692-4370
Fax: 412-692-4332
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OFFICE OF RESEARCH 
ADMINISTRATION 
PHONE (501) 68^5502 
FAX: (501) 686-8359

HUMAN RESEARCH 
ADVISORY COMMITTEE
PHONE (501) 686-5667 

FAX: (501) 686-7265

MAILING ADDRESS:
4301 WEST MARKHAM STREET 

SLOT #636

LITTLE ROCK, AR 72205-7199

COURIER ADDRESS:
4th & ELM STREETS 

BIOMED. BUILDING ROOM 102 

LITTLE ROCK, AR 72205-7199

UAMS
University of Arkansas for Medical Sciences

DATE: June 27,1997

NEW TITLE: "Comparison of Three Teaching Methods on 4-through-7- 
year-old Children’s Understanding of the Lungs in 
Relation to a Peak Flow Meter in the Management of 
Asthma” (None) (4658)

OLD TITLE: “Comparison of Two Teaching Methods on 4-through-7- 
year-old Children's Understanding of the Lungs in 
Relation to a Peak Flow Meter in the Management of 
Asthma” (None) (4658)

PRINCIPAL INVESTIGATOR: Cheryl K. Schmidt, M.S., R.N.
Slot 529

UNIVERSITY OF ARKANSAS FOR MEDICAL SCIENCES ASSURANCE 
#M-1451, IDENTIFICATION #01.

This application includes activities involving human subjects. Our 
institutional committee reviewed and approved it on June 17,1997, 
contingent upon some corrections. These corrections have been 
received and you may consider this your official approval letter in 
accordance with our assurance approved by the Public Health 
Service. This approval covers the protocol originally submitted and 
the revised consent forms (3) received on June 25,1997.

A study status report (continuing review) will be due in one year.

Please keep the committee advised of any changes, adverse 
reactions/deaths or termination of the study.

Chair
Human Research Advisory Committee 
FHF/ap
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OFFICE OF RESEARCH 
ADMINISTRATION 
PHONE: (501) 686-5502 

FAX- (501) 686-8359

HUMAN RESEARCH 
ADVISORY COMMITTEE
PHONE: (501) 686-5667 

FAX (501) 686-7265

MAILING ADDRESS:
4301 WEST MARKHAM STREET 

SLOT #636

LITTLE ROCK, AR 72205-7199

COURIER ADDRESS:
4th & ELM STREETS 

BIOMED. BUILDING ROOM 102 

LITTLE ROCK, AR 72205-7199
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UAMS
University o f Arkansas for Medical Sciences

DATE: July 29, 1997

PROTOCOL TITLE:
Comparison of Three Teaching Methods on 4—through—7—year-old 
Children's Understanding of the Lungs in Relation to a 
Peak Flow Meter in the Management of Asthma 
Changed title on 7/15/97

PRINCIPAL INVESTIGATOR:
Schmidt, Cheryl K., M.S., R.N.
Slot: 529 Prog No. : - Record: 4658
Funding Agency: None

UNIVERSITY OF ARKANSAS FOR MEDICAL SCIENCES ASSURANCE 
#M-1451, IDENTIFICATION #01.
Thank you for your letter of 7/28/97 requesting 
approval to change the way you recruit subjects.
I have approved this information and I am approving 
it by expedited review on 7/30/97.
This study will be subject to continuing review.

Fred H. Faas, M.D.
Chairman
Human Research Advisory Committee
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OFFICE OF RESEARCH 
ADMINISTRATION
PHONE: (501) 686-5502 

FAX: (501) 686-8359

HUMAN RESEARCH 
ADVISORY COMMITTEE 
PHONE: (501) 686-5667 

FAX: (501) 686-7265

MAILING ADDRESS:
4301 WEST MARKHAM STREET 

SLOT 8636

LITTLE ROCK, AR 72205-7199

COURIER ADDRESS:
4th A ELM STREETS 

BIOMED. BUILDING ROOM 102 
LITTLE ROCK. AR 72205-7199

UAMS
University o f  Arkansas for Medical Sciences

DATE: August 11, 1997

PROTOCOL TITLE:
Comparison of Three Teaching Methods on 4-through-7-year-old 
Children's Understanding of the Lungs in Relation to a 
Peak Flow Meter in the Management of Asthma 
Changed title on 7/15/97

PRINCIPAL INVESTIGATOR:
Schmidt, Cheryl K., M.S., R.N.
Slot: 529 Prog No.: - Record: 4658
Funding Agency: None

UNIVERSITY OF ARKANSAS FOR MEDICAL SCIENCES ASSURANCE 
#M—1451, IDENTIFICATION #01.
Thank you for your letter of 8/8/97 and updated copy 
of advertising. I have reviewed this and I am 
approving it by expedited review on 8/11/97.
This study will be subject to continuing review.

Fred H. Faas, M.D.
Chairman
Human Research Advisory Committee
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UAMS
llnrvery*> qt ArKans25  for M eoicai S c e^ces

OFFICE OF RESEARCH 
ADMINISTRATION
PHONE (501) 686-5502 

FAX: (501) 686-8359

DATE: September 16, 1997
HUMAN RESEARCH 
ADVISORY COMMITTEE 
PHONE (501) 686-5667 

FAX: (501) 686-7265

MAILING ADDRESS:
4301 WEST MARKHAM STREET 

SLOT *636

LITTLE ROCK. AR 72205-7199

COURIER ADDRESS:
4th U ELM STREETS 

BIOMED. BUILDING ROOM 102 

UTILE ROCK. AR 72205-7199

PROTOCOL TITLE:
Comparison of Three Teaching Methods on 4-through-7-year-old 
Children's Understanding of the Lungs in Relation to a 
Peak Flow Meter in the Management of Asthma 
Changed title on 7/15/97

PRINCIPAL INVESTIGATOR: 
Schmidt, Cheryl K., M.S., R.N.
Slot: 529 Prog No.: -
Funding Agency: None

Record: 4658

UNIVERSIT OF ARKANSAS FOR MEDICAL SCIENCES ASSURANCE 
#M—1451, IDENTIFICATION #01.

Thank you for your letter of 9/11/97 listing modifications 
with revised protocol and revised consent form received on 
9/11/97. I have reviewed these changes, and I am approving 
them by expedited review on the above date.
Please keep the committee advised of any changes, adverse 
reactions/deaths or termination of the study.
This study will be subject to continuing review.

Frea H. Faas, M.D.
Chairman
Human Research Advisory Committee
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OFFICE OF RESEARCH 
ADMINISTRATION
PHONE: (501) 686-5502 

FAX- (501) 686-8359

HUMAN RESEARCH 
ADVISORY COMMITTEE
PHONE: (501) 686-5667 

FAX (501) 686-7265

MAILING ADDRESS:
4301 WEST MARKHAM STREET 

SLOT #636

LITTLE ROCK, AR 72205-7199

COURIER ADDRESS:
4th & ELM STREETS 

BIOMED. BUILDING ROOM 102 

LITTLE ROCK, AR 72205-7199
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(JAMS
University of Arkansas for Medical Sciences

DATE: June 17, 1998

PROTOCOL TITLE:
Comparison of Three Teaching Methods on 4-through-7-year-old 
Children's Understanding of the Lungs in Relation to a 
Peak Flow Meter in the Management of Asthma

Changed title on 7/15/97

PRINCIPAL INVESTIGATOR:
Schmidt, Cheryl K., M.S., R.N.
Slot: 529 Prog No.: - Record: 4658
Funding Agency: None
UNIVERSITY OF ARKANSAS FOR MEDICAL SCIENCES ASSURANCE 
#M-1451, IDENTIFICATION #01.
The above named study was approved for continuing review 
by the Human Research Advisory Committee on 6/16/98.
As you are now in the data analysis phase this study has 
been moved from full to expedited review.
Please keep the committee advised of any changes, adverse 
reactions/deaths, or termination of this study.

Fred H. Faas, M.D.
Chairman
Human Research Advisory Committee
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UAMS
Untvefsity of Aifcansas for Medical Sciences

OFFICE OF RESEARCH 
ADMINISTRATION
PHONE: (501) 686-5502 

FAX (501) 686-8359

HUMAN RESEARCH 
ADVISORY COMMITTEE 
PHONE: (501) 6865667 

FAX (501) 686-7265

MAILING ADDRESS:
4301 WEST MARKHAM STREET 

SLOT *636

LITTLE ROCK, AR 72205-7199

COURIER ADDRESS:
4th & ELM STREETS 

BIOMED. BUILDING ROOM 102 

LITTLE ROCK, AR 72205-7199

DATE: November 2,1998

PROTOCOL TITLE: Comparison o f Three Teaching Methods on 4-through-7-year- 
old Children's Understanding o f the Lungs in Relation to a Peak Flow Meter in the 
Management o f Asthma Changed title on 7/15/97

PRINCIPAL INVESTIGATOR: Schmidt, Cheryl K.

Slot: 529 Record: 04658
Funding Agency: None

UNIVERSITY OF ARKANSAS FOR MEDICAL SCIENCES ASSURANCE 
M-1451, IDENTIFICATION #01

The HRAC received your memo dated October 1998 reporting recruitment and use of 
three children in your research who did not meet the HRAC approved recruitment 
criteria. The HRAC will make this note part of the permanent record and will report it 
to the full committee. This study is subject to continuing review.

Please keep the committee advised o f any more changes, adverse reactions/deaths, or 
termination o f this study.

Fred H. Faas, M.D.
Chairman
Human Research Advisory Committee
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RESEARCH 
INSTITUTE

1120 M arshall S t  • L ittle Rock, A rkansas 72202 • 501-320-2700 •  TDD 501-320-1184 • FAX 501-320-3547

RESEARCH SUPPORT CENTER 

Thomas M. Badger, Ph.D.
Director

Research Information 
Systems

David Higginson, ACM A
Administrative Director
501-320-3757

Skip Goodrum. MPA
Research Support Specialist
501-320-2705

Research Submission 
and Compliance

Darri L. Snodgrass. CPA
Administrative Director
501-320-3581

Rai Frala
Research Support Coordinator
501-320*3758

Animal Research And 
Operations

Blake Harrison, BBA
Administrative Director 
501-320-2710

Brooke Cantley
Research Support Coordinator
501-320-2700

Memorandum

To: Cheryl Schmidt

From: Darri L. Snodgrass 
Administrative Director o f Pre-Award Services

Date: May 28, 1997

Re: Protocol Title: “Comparison o f Two Teaching Methods on Four-
through-S even-Year Old Children’s Understanding of the Lungs 
in Relation to a Peak Flow Meter in the Management of Asthma”

The above referenced protocol was submitted to the Human Research 
Advisory Committee with the understanding that the work will be done at the 
Arkansas Children’s Hospital. It is also our understanding that no funding 
for this protocol is to be provided.

I f  this study involves any hospital fees or other costs (drawing blood, clinic 
fees, clinical lab fees, nursing support, pharmacy support, other personnel 
costs, etc.), you must have an outside source of funding or your own personal 
research hinds to cover such costs. Neither the Department of Pediatrics, 
Arkansas Children’s Hospital, nor the Arkansas Children’s Hospital Research 
Institute will be responsible for any extra costs incurred as a result o f this 
research study.

Please contact me at  if  you have any questions regarding this 
protocol or any other human research protocol.

Thank you.

A major teaching affiliate o f the University o f Arkansas for Medical Sciences
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Appendix R

Description o f  Previous Experience with Asthma 

and Peak Flow Meters and 

Pretest and Posttest Scores

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



R
eproduced 

with 
perm

ission 
of the 

copyright 
ow

ner. 
Further 

reproduction 
prohibited 

w
ithout 

perm
ission.

APPENDIX R: Description of Previous Experience with Asthma and Peak Flow Meters and Pretest and Posttest Scores

Doll Group

Leneth of Time Total Emereencv Peak Flow Meter Use at Correct Breathine Before Pretest Score Posttest Score
with Asthma Room Visits/Total 

Admissions
Home/ Able to use 
Independently

and Alter Demonstration

2 years 1 /0 No/N/A Yes /Yes 0 0
2 years 1 / No response No/N/A Yes / Yes 2 0
5 yrs, 11 months “Many” / 0 Yes/No Yes / Yes 0 7
5 years 4 /0 Yes/Yes Yes/Yes 8 10
6 years 4 /0 Yes /No Yes /Yes 3 6
6 years 7 /0 Yes / Yes Yes/Yes 8 6
7 years 18/0 Yes / Yes Yes / Yes 11 11
Puppet Group

Leneth of Time Total ER Visits/Total PFM Use at Home/ Correct Breathine Before Pretest Score Posttest Score
with Asthma Admissions Able to use 

Independently
and After Demonstration

4 yrs, 8 months 1 /0 No/N/A Yes/Yes 1 1
4 years 3 /3 No/N/A Yes / Yes 0 2
5 years “Many” /1 No/N/A Yes / Yes 0 0
2 months 0 /0 No/N/A Yes / Yes 4 3
6 years 4/4 Yes/No Yes / Yes 3 5
7 years “Many” / No response Yes/Yes Yes/Yes 3 6
7 years 3 0 /2 Yes /Yes Yes / Yes 8 12
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APPENDIX R. continued:

Usual Care Group

Length of Time 
with Asthma

Total Emergency 
Room Visits/Total 
Admissions

Peak Flow Meter Use at 
Home/ Able to use 
Independently

Correct Breathine Before 
and After Demonstration

Pretest Score Posttest Score

2 yrs, 6 months 1 /0 No/N/A Yes /Yes 0 0
1 year 8 /1 Yes/Yes Yes/Yes 5 10
3 yrs, 6 months 0 /2 Yes / Yes Yes/Yes 4 3
6 years 2 /1 Yes /No Yes/Yes 6 2
5 years 4 /0 Yes/Yes Yes / Yes 8 9
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Appendix S

Parental Perception o f Asthma Symptom Frequency

Parental Perception o f Asthma Control
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APPENDIX S: Parental Perception of A sthm a Symptom Frequency

Frequency of 
Asthma Symptoms

Doll Group 
(n = 7)

Puppet G roup 
(n = 7)

Usual Care Group 
(n = 5)

None 0 1 (14%) (Still 
labeled “moderate” 
by MD)

0

Few times a year 0 0 0

Few times a month 2 (29%) 1 (14%) 3 (60%)

Few times a week 3 (43%) 5 (71%) 1 (20%)

Daily 2 (29%) 0 1 (20%)

Parental Perception of Asthm a Control

Quality of Asthma 
Control

Doll Group 
(n = 7)

Puppet G roup 
(n = 7)

Usual Care G roup 
(n = 5)

Very good 1 (14%) 2 (29%) 1 (20%)

Good 5 (71%) 4 (57%) 1 (20%)

Fair 1 (14%) 1 (14%) 3 (60%)
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APPENDIX T: Comparison o f Kanfman Brief Intelligence 
Composite Scores Among Groups

The Kaufman Brief Intelligence Test (KBIT) is interpreted as follows:

Percentile Score Descriptive Category

>98 Upper extreme
91-97 Well above average
75-90 Above average
25-74 Average
9-24 Below average
2-8 Well below average
<0.1-2 Lower Extreme

Descriptive
Category

Doll Group 
Number (Percent)

Puppet Group 
Number (Percent)

Usual Care Group 
Number (Percent)

Upper extreme 0 (0%) 0 (0%) 0 (0%)

Well above average 1 (14%) 0 (0%) 1 (20%)

Above average 1 (14%) 0 (0%) 2 (40%)

Average 3 (43%) 6 (86%) 2 (40%)

Below average 1 (14%) 0 (0%) 0 (0%)

Well below average 1 (14%) 0 (0%) 0 (0%)

Lower extreme 0 (0%) 1 (14%) 0 (0%)

Mean 2.86 (Below 
Average to Average

Mean 2.57 (Below 
Average to Average)

Mean 3.80 Average 
to Above Average

S.D. 1.57 S.D. 1.13 S.D. 0.84
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APPENDIX U: Revised Composite Scoring o f the IBT-M and BPRT

Pretest and posttest items related to lungs and ribs were rescored to create a continuous 
score ranging from 0 to a maximum o f  16 points per test, instead o f  dichotomous scores 
o f 0 or 1 for each discrete item. Six items from the Inside-the-Body Test (Modified) 
(IBT-M) and 7 items from the Body Parts Recognition Test (Modified) (BPRT-M) were 
selected for the composite scores. Correct responses received 2 points each, incorrect 
responses (indicating transitional knowledge about lungs or ribs) received 1 point each. If 
subjects did not identify an item, they received a score o f 0 on that item.

Description of Component: Points Awarded

IBT-M: Correct Items:

Lungs, specific structure drawn 2
Lungs, correct function (breathing) 2
Rib cage, specific structure drawn 2
Rib cage, correct function (protect organs) 2

IBT-M: Transitional Items:

Lungs, incorrect function 1
Rib cage, incorrect function 1

BPRT-M: Correct Items:

Lungs, proportional size 2
Lungs, enlarged size 2
Lungs, correct function (breathing) 2
Rib cage, correct structure 2
Rib cage, correct function (protect organs) 2

BPRT-M: Transitional Items:

Lungs, incorrect function 1
Rib cage, incorrect function 1
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APPENDIX V: Description o f KBIT Scores and Pretest 
and Posttest IBT-M and BPRT Scores 

Doll Group____________________________________________
Age KBIT ComDOsite 

Score (%ile)
KBIT Vocabulary 
Score (%ile)

KBIT Matrices 
Score (%ile)

Pretest
Score

Posttest
Score

3 y, 9 m 2% 10% 1% 0 0
4 y , 8 m 23% 12% 45% 2 0
5 y, 11 m 32% 39% 30% 0 7
6 y, 2 m 92% 99% 47% 8 10
6 y, 8 m 81% 84% 73% 3 6
7y , 3 m 63% 73% 53% 8 6
7 y , 8 m 27% 47% 14% 11 11

Mean Score 45.7% 52.0% 37.6% 4.57 5.71

Puppet Group
Age KBIT Comoosite 

Score
KBIT Vocabulary 
Score

KBIT Matrices 
Score

Pretest
Score

Posttest
Score

4 y ,8 m 1% 14% 0.10% 1 1
4 y, 11 m 55% 45% 63% 0 4
5 y, 2 m 42% 82% 9% 0 0
5 y, 2 m 50% 61% 39% 4 3
6 y, 2 m 55% 39% 70% 3 5
7 y, 0 m 53% 53% 53% 3 6
7 y, 9 m 39% 50% 30% 8 12

Mean Score 42.1% 49.1% 37.7% 2.71 4.14

Usual Care Group
Age KBIT Composite 

Score
KBIT Vocabulary 
Score

KBIT Matrices 
Score

Pretest
Score

Posttest
Score

3 y, 8 m 95% 86% 97% 0 0
5 y, 4 m 77% 79% 79% 5 10
6 y, 1 m 84% 97% 47% 4 3
6 y, 10 m 32% 27% 39% 6 2
8 y ,0 m 25% 32% 21% 8 9

Mean Score 62.6% 64.2% 56.6% 4.6 4.8
KBIT = Kaufman Brief Intelligence Test
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APPENDIX W : Description o f Responses to Questions About Lungs

Doll Group (n =  7)

Aee of Subject Pretest (3 Items')
# Correct Responses

Posttest (3 items)
# Correct Responses

3 years, 9 months 1 (14%) 2 (28%)
4 years, 8 months 0 0
5 years, 11 months 2 (28%) 3 (43%)
6 years, 2 months 2 (28%) 3 (43%)
6 years, 8 months 1 (14%) 2 (28%)
7 years, 3 months 1 (14%) 2 (28%)
7 years, 8 months 3 (43%) 2 (28%)

Puppet Group (n = 7)

Ase of Subject Pretest (3 items)
# Correct Responses

Posttest (3 items)
# Correct Responses

4 years, 8 months 1 (14%) 1 (14%)
4 years, 11 months 2 (28%) 3 (43%)
5 years, 2 months 0 0
5 years, 2 months 2 (28%) 1 (14%)
6 years, 2 months 3 (43%) 3 (43%)
7 years, 0 months 3 (43%) 2 (28%)
7 years, 9 months 3 (43%) 2 (28%)

Usual Care Group (n = 5)

Ase of Subject Pretest (3 items)
# Correct Responses

Posttest <3 items)
# Correct Responses

3 years, 8 months 3 (60%) Refused to answer
5 years, 4 months 0 2 (40%)
6 years, 1 month 3 (60%) 1 (20%)

6 years, 10 months 3 (60%) 0
8 years, 0 months 3 (60%) 3 (60%)
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APPENDIX X: Specific Components o f Composite IBT-M and BPRT Scores

Doll Groan 
Pretest/Posttest

Papnet Groan 
Pretest/Posttest

Usual Care 
Group
Pretest/Posttest

Test and 
Item Scores

Lanes IBT-M

Structure: (1 item) 
2 points 
1 point

3 /5
0 /0

1 /1
0 / 0

2 /1
0 /0

Function: (2 items') 
2 points 
1 point

2 /3
1 /1

1 /1
0 / 0

1 /2
1 /0

BPRT-M

Structure: (2 items) 
2 points 
1 point

3 / 4
0 / 0

1 12 
0 / 0

2 /2
0 /0

Function: (2 items) 
2 points 
1 point

3 /2
1 /2

1 / 3 
2 / 0

1 /2
0 /0

Rib
Caee

IBT-M

Structure: No 
responses by 
subjects

No responses No responses No responses

Function: No 
responses by 
subjects

No responses No responses No responses

BPRT-M

Structure: H item) 
2 points 
1 point

3 /4
0 / 0

3 /5
0 / 0

3 /4
0 /0

Function: (2 items) 
2 points 
1 point

1 /0
1 /3

0 /1
3 /3

1 /0
2 /2
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APPENDIX Y: Description of Pretest and Posttest Results on the IBT-M and BPRT

Pretest Questionnaire Items:

1. Have you ever blown out birthday candles?
2. Show me how you blow out birthday candles.
3. What makes the candles blow out?
4. Where does (air/breath) come from? (Use word child uses).
5. How does (air/breath) get from your (lungs/child’s word) to the candles so you can make them blow out?

Posttest Questionnaire Items;

1. Show me what you do to make your peak flow meter work.
2. What makes the arrow move up on your peak flow meter?
3. Where does the (air/breath) come from? (Use word child uses).
4. How does the (air/breath/child’s word) get from your (lungs/child’s word) to the peak flow meter to make the arrow move?

Subject Pretests Posttests

Female
3 years, 9 months 
Doll Group

Questionnaire: U Yes: 2) correct techniaue:
3) puckered lips and blew out; 4) did not know;
5) no response.

IBT: Drew red scribble between legs and vertical black 
scribble in mid-trunk; did not name them. Puckered lips 
and blew out when asked function.

Questionnaire: \) Not eiven a peak flow meter bv 
MD, but given one by RA to demonstrate technique;
2) puckered lips, blew in and out and patted chest;
3) pointed to right side of chest; 4) no response.

IBT: Drew red scribble in chest; did not name it, but 
puckered lips and blew out for function. Drew larger 
orange scribble in upper chest, called it “meat” and 
puckered lips and blew out for function.
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BPRT: Put lunes (“lungs”! in pelvic area: puckered 
lips and blew out when asked function. Also put bone, 
valentine heart, and spine in outline and puckered lips 
and blew for function.

BPRT: Put heart, apple, laree intestine, spine, small 
bone and hot dog in outline. Puckered lips and blew out 
for the heart function. Breathed in and out for the bone 
and hot dog functions.

Female
4 years, 8 months 
Doll Group

Questionnaire: 11 Yes: 21 correct techniaue: 31 mouth: 
4) did not know; 5) did not know.

IBT: Drew vertical line from mid-chest to pelvic area; 
called it “leg.” Drew orange area on right hip; called it 
“bone.” Did not describe function of either part.

BPRT: Put ribcaee in correct nosition: called it 
“breath” and “heart.”

Questionnaire: 1) Correct techniaue: 2) mouth: 3) did 
not know; 4) did not know.

IBT: Drew orange scribbled area (“air”) in lower 
abdomen. Drew red area above it (“bone”). Described 
function of “air” as “breath;” puckered lips and blew 
out. Did not know function of “bone.”

BPRT: Put foot bone (“air”) in pelvic area. When 
asked function, puckered lips and blew out. Put ribcage 
on top of foot bone; called it “bones” but did not know 
function.

Female
5 years, 11 months 
Doll Group

(Figure 4A)

Questionnaire: 11 Yes: 21 correct technique: 31 when 
you blow them; 4) your mouth; 5) did not know.

IBT: Drew large red valentine (“heart”) in mid-trunk; 
“to help you blow; pumps blood into your arms and 
stuff.” Drew long red scribble (“air”) next to heart; “job 
is to come out.”

BPRT: Put valentine heart (“heart”) in center of 
waistline; “job is to help you blow out candles.”

Questionnaire: 1) Correct techniaue: 2) the air: 3) 
your mouth; 4) comes out here [pointed to chest and 
then to mouth].

IBT: Drew black valentine heart (“heart”) in mid
trunk; “makes air come out; pumps out blood.” Drew 
rectangle divided into three sections (“lungs”), below 
waistline; “pumps out air too.”

BPRT: Put ribs (“lunes”) in correct position: “duitids 

out air.”
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Male
6 years, 2 months 
Doll group

(Figure 4B)

Questionnaire: 11 Yes: 21 correct technique: 31 air:
4) mouth and lungs; 5) could not remember.

IBT: Drew bell shape in upper chest (“lungs”), “helps 
you breathe.” Drew a line up towards head (“tube to 
blow air,”) connected to lungs; “helps you breathe too.”

BPRT: Put lunes (“lunes”! in correct place: “blows out 
air through tube.” Put brain (“brain”) in head; “helps 
blow it out.”

Questionnaire: 11 Correct technique: 21 air: 31 mouth 
and lungs; 4) mouth.

IBT: Drew two adjacent circles (“lungs”); “blow out 
air; they get bigger when you blow out air and then get 
smaller.” Drew a tube (“tube”) up towards head; “to 
blow out air from lungs and to breathe.”

BPRT: Put lunes (“lunes”! in correct place: “breathes 
out and in.” Put rib cage below lungs; did not know 
function. Put bone in arm and acted like he was holding 
hisPFM.

Male
6 years, 8 months 
Doll Group

(Figure 4C)

Questionnaire: 11 Yes: 21 correct technique: 31 wind 
inside you; 4) did not know; 5) no response.

IBT: Drew seven horizontal, parallel lines (“air”) in 
mid-trunk; did not know function. Drew seven 
horizontal, parallel lines (“legs”) in middle of left leg; 
did not know function.

BPRT: Put brain (“brain”! in head: “think.” Put ribcase 
(“ribs”) in mid-trunk; “so you can hold air inside you.” 
Put spine (“bone”) in left leg; “helps you hold air in it, 
too.”

Questionnaire: 11 Correct technique: 21 the air: 31 
right in your ribs [rubbed chest]; 4) there is a bone that 
leads up to your neck.

IBT: Drew same type of lines (“air”) in trunk; “to 
blow; air helps you breathe.” Drew lines (“legs”) in 
both legs; “air in legs.”

BPRT: Put ribcaee (“lunes”! in mid-trunk: “help hold 
air.” Put lungs in correct position; did not know name, 
but said “I saw it on him [doll]. When you breathe, it 
makes a big bubble.” Put spine (“leg bone”) in left arm; 
“holds air too.”
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Male
7 years, 3 months 
Doll Group

(Figure 4D)

Questionnaire: 11 Yes; 2) correct technique: 3) air: 41 Questionnaire: 1) Correct technique; 2) your lungs; 3)
air comes from people; S) no response.

IBT: Drew two ovals (“lungs”) in mid-chest, with a 
line connecting each one to the head; “job is to 
breathe.” Drew a triangle (“nose”) in center of face; 
“smell.” Drew teeth (“mouth”) in lower head; “job is 
air.”

BPRT: Put anatomic heart (“heart”) in center chest: 
“job is to pump blood.” Put lungs (“lungs”) in upper 
chest, with trachea extending into head; “job is to help 
you breathe.”

air comes from your lungs; 4) air gets from lungs by 
breathing.

IBT: Drew the same items as the pretest. Said job of 
lungs is to “pump air,” and job of mouth is to “blow out 
air.”

BPRT: Put valentine heart (“heart”! in chest: “iob is to 
pump blood.” Put lungs (“lungs”) in correct position; 
“job is to pump air.”

Male
7 years, 8 months 
Doll Group

(Figure 4E)

Questionnaire: 11 Yes: 21 correct techniaue: 31 air:
4) my mouth; 5) from my chest.

IBT: Drew large circle (“heart”) in right chest; “my 
muscles in my heart.” Drew long vertical, then 
horizontal blue tube (“lungs”), starting in mid-trunk 
and branching outside body; “my muscles.” Drew a 
circle with spokes (“brain”) in the head; “help me think 
how.” Drew other scribbles from the heart down into 
the legs; could not describe name or function.

BPRT: Put ribcaee (“skeleton”! in chest: “this is where 
my heart goes.” Put anatomic heart (“heart”) in head; 
“to keep me blowing out candles.” Put lungs (“heart”)

Questionnaire: 11 Correct technique: 21 mv breath: 
3) my lungs; 4) my heart.

IBT: Drew two adjacent oblong shapes (“lungs”) in 
mid-chest; “help me breathe.” Put valentine heart 
(“heart”) in upper chest; “keeps me working.”

BPRT: Put lunes (“lunes”! in UDDer chest: “helD me 
breathe.” Put ribcage (“skeleton”) in lower abdomen; 
“don’t make me fall.”
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on top of ribs; “help me breathe.” Put muscle (“brain”) 
in right hand; “I just swoosh it and it helps to blow it 
out.” Put several food items and other body parts in the 
outline, with incorrect names and functions. [Research 
Assistant said child was very inattentive during 
testing].

Male
4 years, 8 months 
Puppet Group

Questionnaire: 11 Yes: 21 correct technique:
3) demonstrated blowing out; 4) from my house; 5) no 
response.

IBT: Drew lone, vertical lines from neck to toes: called 
them “me.” Drew eyes and mouth in head. Did not state 
function of mouth or “me,” but said eyes “blows it 
out.”

BPRT: Put lunes (“tree”! on left hand: when asked 
function, puckered lips and blew out. Also said same 
about muscle (“leaf’) and stomach (“creek”).

Questionnaire: 11 Correct technique: 21 mv bellv:
3) in my big belly; 4) puckered and blew out.

IBT: Drew a curved, horizontal line in upper chest; 
called it “banana.” When asked function, puckered lips 
and blew out. Drew vertical lines from center chest to 
toes; called them “me,” saying “it moves through my 
body.” Drew small, vertical lines in mid-chest; called 
them “hair;” said it was “how I move my body and 
toes.”

BPRT: Put ribcaee over eenitalia area: called it 
“bone.” When asked function, puckered up and blew 
out. Said same about spine (“bone”) and liver (“shoe”).

Male
4 years, 11 months 
Puppet Group 
(Figure 4F)

Questionnaire: 11 Yes: 21 correct technique: 31 the 
wind; 4) my mouth; 5) I blow it.

IBT: Drew red scribble (“wind”) in left chest; “blows 
out candles.” Drew red marks on fingers (“hands”); “to

Questionnaire: 11 Correct technique: 21 wind comes 
out of there [pointed to end of PFM]; 3) comes out of 
mouth; 4) from here [pointed to stomach area],

IBT: Drew purple scribble (“wind”) in mid-trunk; “job 
is to get out of your mouth.”
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color.”

BPRT: Put brain ('“wind”') in mid-trunk: “to blow out 
candles ” Put ribcage below waist; did not know name 
or function. Put valentine heart (“heart”) in upper chest; 
did not know function.

BPRT: Put bone (“bone”) in rieht arm: “be strone.’ Put 
spine in left leg; did not know name or function. Put 
large intestine (“worms”) in abdomen, with hot dog, 
strawberry, apply and ice cream cone inside it; “help 
you grow.” Put valentine heart (“heart”) in neck; “to 
breathe.” Put ribcage (“part of stomach”) in correct 
position; did not know function.

Male
5 years, 2 months 
Puppet Group

Questionnaire: 11 Yes: 21 correct technique: 31 vour 
mouth; 4) did not know; 5) did not know.

IBT: Drew two small blue circles (“your body") near 
waistline; did not know function.

BPRT: Put intestines (“snake”) in mid-trunk: did not 
know function.

Questionnaire: 1) Correct technique: 2) mv mouth: 
3) did not know; 4) did not know.

IBT: Drew one small circle (“Nicky”) in upper right 
quadrant of abdomen; did not know function.

BPRT: Put intestines (“snake”) in mid-trunk: “You 
blow and it makes it move.”

Female
5 years, 2 months 
Puppet Group

(Figure 4G)

Questionnaire: 1) Yes: 2) correct techniaue: 3) when 
you breathe; 4) out your mouth; 5) your mouth.

IBT: Drew red valentine heart (“heart”) in right chest; 
“your heart beats fast.” Drew red scribble (“blood”) in 
left chest; “help you alive.” Drew line and circle in 
arm; called them “hand.”

BPRT: Put lunes (“vour hands”) on rieht wrist: “vou 
cover the candle up.” Put ribcage (“your chest”) upside

Questionnaire: 1) Correct technique: 2) when vou 
blow; 3) from your heart; 4) did not know.

IBT: Drew red valentine heart (“heart”) in upper center 
chest; did not know function.

BPRT: Put valentine heart (“heart”) in chest: “to 
breathe.” Put brain (“forehead”) in head; “it moves.”
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down in abdomen; “they go up and down.” Put 
valentine heart (“heart”) in upper chest; “it goes up and 
down.” Put stomach (“worms”) in right thigh; “they 
wiggle.” Put anatomic heart (“your feet”) in right ankle; 
“they move.”

Put anatomic heart (“leg”) in left knee; did not know 
function. Put large intestine (“worm”) in abdomen; “it 
wriggles.” Put spine (“your arm bone”) in right arm; 
“you have to hold it [PFM].” Put ribcage (“chest”) 
upside down in chest; “you breathe real hard.” Put long 
bone in leg and wishbone (“tooth”) in outline; no 
functions described.

Male
6 years, 2 months 
Puppet Group

Questionnaire: 1) Yes: 2) correct techniaue: 3) air:
4) mouth; 3) I blow real hard.

IBT: Drew small, irregular shape (“breath”) in mid
trunk; “try to blow out candles.”

BPRT: Put brain (“brain”') in head: “I use mv brain to 
blow out the candles.” Put ribcage (“my bones”) upside 
down in mid-trunk; “When I try to blow out the 
birthday candles, my stomach gets big and then goes 
down.” Put valentine heart (“my heart”) in neck; “it 
pumps.” Put intestines (“worm”) on top of ribs; “It’s 
those green things that grow in your body and makes 
you sick.”

Questionnaire: 1) Correct techniaue: 2) air: 3) from 
mouth; 4) When I blow it comes out there [pointed to 
chest] and goes out mouth.

IBT: Drew continuous line starting in one foot, up into 
chest, and back to other foot. Did not know name, but 
said “It’s inside my body and comes out my mouth.”

BPRT: Put spine in left lee: did not know name, but 
said it “helps blow out air.” Put ribcage (“scales”) 
upside down in chest; “it goes up and gets it.” Put 
anatomic heart (“protector binder”) in chest; “it runs 
around in my body and does stuff.” Put brain (“brain”) 
in head; “works hard trying to blow that thing.” Put 
valentine heart (“heart”) in neck; “pumps a lot [pointed 
to chest]. Put lungs (“a ‘ Y’”) sticking up out of 
shoulder; “moves and makes you pump out air.” Put 
almost every other body part in outline; did not know 
names or functions.

262



R
eproduced 

with 
perm

ission 
of the 

copyright 
ow

ner. 
Further 

reproduction 
prohibited 

w
ithout 

perm
ission.

Male
7 years, 0 months 
Puppet Group

(Figure 4H)

Questionnaire: 1) Yes: 21 correct technique: 31 air: 
4) mouth; 5) lungs.

IBT: Drew small blue valentine (“heart”) in upper 
chest; drew red lines (“blood”) from heart to hands; 
drew blue lines (“air”) to feet. Did not describe any 
functions.

BPRT: Put rib case (“bones”1 in chest, upside down: 
“makes the air blow out.”

Questionnaire: 11 Correct technique: 21 air: 31 lungs:
4) from heart; air pushes it [arrow] up.

IBT: Drew almost identical drawing, except heart was 
red. Said heart makes “the arrow move with the air.” 
Blood “pumps it up and you blow.” When asked 
function of air, said “you blow into it [PFM].”

BPRT: Put lunes f“lunes”1 in abdomen upside down: 
“help pump the air.” Put ribcage (“ribs”) on top; did not 
know function.

Male
7 years, 9 months 
Puppet Group

(Figure 41)

Questionnaire: 11 Yes: 21 correct technique: 31 air:
4) inside from your lungs; 5) something in your lungs 
that makes it happen.

IBT: Drew two red, oblong shapes (“lungs”) in chest; 
“to make you blow out air.” Drew a red valentine 
(“heart”) in lower abdomen; “it beats.”

BPRT: Put lunes (“lunes”1 in correct place: “to make 
you blow out air.”

Questionnaire: 11 Correct technique: 21 air: 31 lungs: 
4) did not know.

IBT: Drew dark shapes (“things like lungs”) in 
abdomen; “pumps up air through lungs and makes you 
blow out air.” Drew a line up towards head; did not 
name it, but said it is “the thing that air goes up and 
blows out birthday candles.” Drew squiggly lines 
(“air”) coming out of mouth area; called it “the 
pressure.”

BPRT: Put lungs (“lungs”1 in mid-chest: thev “blow 
out air.” Put valentine heart (“heart”) in chest; “makes 
air.” Put ribcage (“ribs”) over lungs; “lungs are inside 
ribs.” Put brain (“brain”) in head; “makes you think.”
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Male
3 years, 8 months 
Usual Care Group

Questionnaire: 1) Yes: 2) correct technique: 3") smoke: 
4) from candles; 5) did not know.

IBT: Drew a single line; called it “cake.” Did not know 
function.

BPRT: Picked all food items: did not know functions.

Questionnaire: Not eiven a neak flow meter bv MD: 
did not respond to any questions. Was given a PFM by 
RA to demonstrate technique.

IBT: Drew nothing. Did not know what a peak flow 
meter was.

BPRT: Did not put anv parts in the bodv outline.

Female
5 years, 4 months 
Usual Care Group

(Figure 4J)

Questionnaire: 1) Yes: 2) correct technique: 3) did not 
know; 4) no response; 5) no response.

IBT: Drew large oval shape with small marks inside it 
(“lungs”) in center chest; “Blow it out.”

BPRT: Put lunes (“lunes”) upside down in chest: did 
not know function.

Questionnaire: 1) Correct technique: 2) when I blow 
into it; 3) my lungs; 4) did not know.

IBT: Drew same as pretest (“my lungs”); “it has air in 
it.”

BPRT: Put lunes (“lunes”) upside down in chest: 
“have air in it and it makes me blow that peak flow 
meter.” Put ribcage (“hip bone and neck bone”) in 
correct place; did not know function. Put foot bone in 
foot and long bone in arm; ‘“it bends my arm.”

Male
6 years, 1 month 
Usual Care Group

(Figure 4K)

Questionnaire: 1) Yes: 2) correct techniaue: 3) air:
4) mouth; 5) by blowing.

IBT: Drew red valentine heart (“heart”) in center chest; 
did not know function. Drew smiling mouth (“mouth”) 
in face; “for breathing, because air comes out your 
mouth.” Drew eyes (“eyes”) in head; “for seeing.”

Questionnaire: 1) Correct technique: 2) no response: 
3) air; 4) air gets out by blowing.

IBT: Drew valentine heart (“heart”) in center chest; 
“by breathing.” Drew smiling mouth (“mouth”) on 
face; “by blowing.” Drew eyes (“eyes”) on face; by 
seeing.”
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BPRT: Put laree intestine (“tonsils”) in uDDer chest: 
“help you blow candles out.” Put valentine heart 
(“heart”) in chest; “help you breathe.” Put foot bone 
(“leg”) in foot; “walking, so you can stand up and do it 
[use PFM], Put rib cage (“bones”) in lower abdomen; 
‘help to protect your body.”

BPRT: Put valentine heart (“heart”) in center chest: 
“by breathing.” Put large intestine (“tonsils”) in upper 
chest; “helps you breathe.” Put ribcage (“skull”) in 
lower abdomen; “protects bones.”

Male
6 years, 10 months 
Usual Care Group

(Figure 4L)

Questionnaire: 1) Yes: 2) correct techniaue: 3) vour 
breath; 4) from mouth and heart; 5) there is a hole 
through your heart and it comes out there.

IBT: Drew valentine heart (“heart”) in center chest; 
“heart takes care of your body and makes air.” Drew 
black scribbles (“brain”) in head; “job is to sing happy 
birthday.” Drew zigzag lines (“legs with blood”) from 
the heart to both feet; “make you walk.”

BPRT: Put brain (“brain”) in head: “helps vou blow 
out candles and sing happy birthday.” Put anatomic 
heart (“heart”) in right chest; “take care of body.” Put 
ribcage (“bones”) upside down in abdomen; “takes care 
of body." Put lungs in lefr shoulder; did not know 
name, but said it “takes care of body.” Put stomach in 
lefr hand; did not know name, but said it “takes care of 
lung and breath and helps you blow out candles.”

Questionnaire: 1) Correct technique: 2) did not know: 
3) comes from me; 4) from your lungs.

IBT: Drew valentine heart (“heart”) in center of upper 
chest; “forgot.” Drew squiggly lines (“blood and air”) 
from the heart to both hands and feet; “get you some 
breath.”

BPRT: Put anatomic heart (“heart”) in upper center 
chest; “give you breath, air, and even make you be 
alive.” Put ribcage (“bones”) rightside up in the chest; 
“takes care of body.” Put brain (“brain”) in head; “keep 
you smart.” Put foot bone (“feet bone”) in foot; “help 
you walk.” Put long bone (“part of arm bone”) in right 
arm; “moves your arm.” Put spine (“bone”) in left leg; 
“ bones to put together arms.”
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Male
8 years, 0 months 
Usual Care Group

(Figure 4M)

Questionnaire: 1) Yes; 2) correct technique; 3) my 
wind; 4) lungs; 5) goes up through chest.

IBT: Drew small valentine heart (“heart”) in right 
chest; did not know function. Drew two straight, 
vertical lines (“lungs”) in neck; “blows out air.” Drew 
small circle (“mouth”) in lower face; “blows out air.”

BPRT: Put lungs (“lungs”) upside down in chest; “help 
you breathe.” Put rib cage (“bones”) in abdomen; did 
not know function. Put large intestine (“gut”) in mid
trunk; “the wind comes through the gut and comes out 
of lungs.” Put brain (“brain”) in head; “helps you think 
how to do it—to breathe.” Put valentine heart (“heart”) 
in chest; did not know function. Put drum (“ear drum”) 
near ear; “when people tell you to blow out, you can 
hear.” Put wishbone (“part of mouth”) in lower head; 
“if you do not have a mouth, you will not be able to let 
the wind out.” Put hot dog and strawberry on top of 
intestine; “keep you strong.”

Questionnaire: 1) Correct technique; 2) air hits the 
thing and then the arrow pops up; 3) out of lungs; 4) 
comes through lungs and then through mouth.

IBT: Drew two straight lines (“lungs”) in neck; “help 
you breathe.” Drew valentine heart (“heart”) in chest; 
“gives you courage.” Drew curved tubes (“gut”) in 
mid-trunk; “helps heart and lungs move air.” Drew 
circle (“mouth”) in head; “wind comes out of it.” Drew 
squiggly lines (“brain”) on outside surface of head; “if 
you did not have no brain, you would not know what to 
do.”

BPRT: Put lungs (“lungs”) in correct position; “helps 
you breathe.” Put ribcage (“bones”) in lower abdomen; 
“helps you move.” Put brain (“brain”) in head; “helps 
you think.” Put wishbone (“mouth”) in head; “helps 
you when you are breathing and the winds come out 
your mouth.” Put drum (“eardrum”) in head; “if your 
Mom tells you to blow the meter, you can hear.” Put 
valentine heart (“heart”) in chest; “to give you 
courage." Put apple, muscle, strawberry and spine in 
outline; did not name or describe functions.
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Appendix Z

Figure 4: Pictures o f Children’s Drawings/Body Parts Selections 

on the Inside-the-Body Test (Modified) and the 

Body Parts Recognition Test
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P r e t e s t  I B T - M P r e t e s t  B P R T

heart

lungs

P o s t t e s t  I B T - M P o s t t e s t  B P R T

IBT-M = Inside-the-Body Test (Modified)
BPRT = Body Parts Recognition Test

Figure 4a: Doll Group; Female; 5 years, 11 months old
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Pretest IBT-M Pretest BPRT

P o s t t e s t  B P R T

tube.

lungs

P o s t t e s t  I B T - M

IBT-M = Inside-the-Body Test (Modified)
BPRT = Body Parts Recognition Test

Figure 4b: Doll Group; Male; 6 years, 2 months old
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Pretest IBT-M Pretest BPRT

air

air in

P o s t t e s t  I B T - M P o s t t e s t  B P R T

IBT-M = Inside-the-Body Test (Modified) 
BPRT = Body Parts Recognition Test

Figure 4c: Doll Group; Male; 6 years, 8 months old
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Pretest IBT-M Pretest BPRT

nose

mouth
lungs.

P o s t t e s t  I B T - M P o s t t e s t  B P R T

IBT-M = Inside-the-Body Test (Modified) 
BPRT = Body Parts Recognition Test

Figure 4d: Doll Group; Male; 7 years, 3 months old
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Pretest IBT-M Pretest BPRT

heart.

P o s t t e s t  I B T - M P o s t t e s t  B P R T

IBT-M = Inside-the-Body Test (Modified) 
BPRT = Body Parts Recognition Test

Figure 4e: Doll Group; Male; 7 years, 8 months old
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Pretest IBT-M Pretest BPRT

wind

P o s t t e s t  I B T - M P o s t t e s t  B P R T

IBT-M = Inside-the-Body Test (Modified) 
BPRT = Body Parts Recognition Test

Figure 4f: Puppet Group; Male; 4 years, 11 months old
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Pretest IBT-M Pretest BPRT

heart

P o s t t e s t  I B T - M P o s t t e s t  B P R T

IBT-M = Inside-the-Body Test (Modified) 
BPRT = Body Parts Recognition Test

Figure 4g: Puppet Group; Female; 5 years, 2 months old
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Pretest IBT-M Pretest BPRT

P o s t t e s t  B P R T

heart

blood

air

P o s t t e s t  I B T - M

IBT-M = Inside-the-Body Test (Modified) 
BPRT = Body Parts Recognition Test

Figure 4h: Puppet Group; Male; 7 years, 0 months old
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Pretest IBT-M Pretest BPRT

P o s t t e s t  B P R T

air

thing like 
lungs

P o s t t e s t  I B T - M

IBT-M = Inside-the-Body Test (Modified)
BPRT = Body Parts Recognition Test

Figure 4i: Puppet Group; Male; 7 years; 9 months old
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Pretest IBT-M Pretest BPRT

lungs.

P o s t t e s t  I B T - M P o s t t e s t  B P R T

IBT-M = Inside-the-Body Test (Modified)
BPRT = Body Parts Recognition Test

Figure 4j: Usual Care Group; Female; 5 years, 4 months old
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Pretest IBT-M Pretest BPRT

P o s t t e s t  B P R T

eyes

mouth

heart

P o s t t e s t  I B T - M

IBT-M = Inside-the-Body Test (Modified)
BPRT = Body Parts Recognition Test

Figure 4k: Usual Care Group; Male; 6 years, 1 month old
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Pretest IBT-M Pretest BPRT

heart

Blood and air

P o s t t e s t  I B T - M  P o s t t e s t  B P R T

IBT-M = Inside-the-Body Test (Modified)
BPRT = Body Parts Recognition Test

Figure 41: Usual Care Group; Male; 6 years, 10 months old
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mouth

lungs.

heart

P r e t e s t  I B T - M
brain

mouth.

lungs
heart

gut.

P o s t t e s t  I B T - M

P r e t e s t  B P R T

P o s t t e s t  B P R T

IBT-M = Inside-the-Body Test (Modified) 
BPRT = Body Parts Recognition Test

Figure 4m: Usual Care Group; Male; 8 years, 0 months old
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APPENDIX AA: Asthma Education Charted on Asthma Action Plan

Content covered bv staff and charted on the Asthma Action Plan on the dav the subject 
participated in the study included:

Basic Information: Anatomy and physiology o f lungs, truths and facts about asthma, 
asthma triggers.
Emergency Management: Early warning signs, prevention vs. rescue drugs, when to seek 
help.
Ongoing Management: Peak flow meter zones and diary, Asthma Action Plan, phone 
numbers and appointments, medication review, metered dose inhaler technique.

Content Charted in Asthma Doll Group: Pupnet Group: Usual Care Group:
Action Plan During # (%) of Subjects # f% ) of Subjects # (%) of Subjects
Current Visit Taught Content Taught Content Taught Content

fn =  7) (n = 7) fn = 5)

Basic Information:
A & P o f Lungs 3 (43%) 0 (0%) 1 (20%)
Truths & Facts 2 (29%) 3 (43%) 1 (20%)
Asthma Triggers 5 (71%) 4 (57%) 3 (60%)

Emergency Management:
Early Warning Signs 5 (71%) 6 (86%) 3 (60%)
Prevention/Rescue Drugs 6 (86%) 5 (71%) 2 (40%)
When to Seek Help 5 (71%) 7 (100%) 4 (80%)

Ongoing Management:
PFMs and Diaries 5 (71%) 6 (86%) 4 (80%)
Asthma Action Plan 6 (86%) 6 (86%) 5(100% )
Phone #s/Appointments 6 (86%) 6 (86%) 4 (80%)
Medication Review 7(100% ) 7 (100%) 5 (100%)
MDI Technique 2 (29%) 1 (14%) 4 (80%)
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APPENDIX BB: Parent Recall o f FHnc^tion During Asthma Clinic Visits

Parents o f the last 12 subjects in the study completed a questionnaire indicating what they 
had learned during the Clinic visit on the day o f the study.

C ontent Recalled Doll G roun: Punpet G roan: Usual C are
bv Parent A fter # r% i o f #  (% ) of G roup:
C urren t Visit Parents Who Parents W ho #1% ) o f Parents

Recalled Recalled Who Recalled
Content Content Content
(n = 4) (n = 4) (n = 4)

Basic Inform ation:
A & P  o f Lungs 3 (43%) 0 (0%) 1 (20%)
Truths & Facts 2 (29%) 3 (43%) 1 (20%)

Asthma Triggers 2 (29%) 1 (14%) 1 (20%)

Emereencv M anagem ent:
Early Warning Signs 2 (29%) 3 (43%) 1 (20%)
Prevention/Rescue Drugs 3 (43%) 2 (29%) 0 (0%)
When to Seek Help 2 (29%) 4 (57%) 2 (40%)

Ongoing M anagem ent:
PFMs and Diaries 2 (29%) 3 (43%) 2 (40%)
Asthma Action Plan 3 (43%) 3 (43%) 4 (80%)
Phone #s/Appointments 3 (43%) 3 (43%) 3 (60%)
Medication Review 4 (57%) 4 (57%) 4 (80%)
MDI Technique 2 (29%) 1 (14%) 3 (60%)
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