1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Nurs Meas. Author manuscript; available in PMC 2018 May 04.

-, HHS Public Access
«

Published in final edited form as:
J Nurs Meas. 2013 ; 21(3): 360-377.

Development and Evaluation of an Instrument to Measure
Reasoning About Managing Asthma in Older School-Age
Children and Adolescents

Eileen Kintner, PhD, BSN, RN, FAAN,
The University of Texas at Austin

Gwendolyn Cook, PhD, MSN, BSN, RN,
The University of Texas at Austin

Lakisha Hull, AICP, LEED BD+C, and
City of Los Angeles

Linda Meeder, MS, RN, FNP, NCSN
Michigan Department of Community Health

Abstract

Background and Purpose—This article describes development and evaluation of a 4-scenario
instrument designed to measure reasoning abilities for managing asthma symptoms.

Methods—Existing literature informed creation of a reasoning template and the reasoning
scenarios. Think-aloud interviews appraised scenario functionality. Experts assessed content
validity. Data from 2 groups of students with asthma aged 9-15 years (M= 132 and 307) were
used to evaluate psychometric properties.

Results—The scenarios were deemed functional, content was relevant, and readability was age/
grade appropriate. Cronbach’s alpha was 0.79. Exploratory and confirmatory factor analyses
indicated a single component solution and revealed a good fit. Concurrent validity was established
using correlations with asthma knowledge.

Conclusion—The instrument could be used to assess reasoning about symptom management
and to evaluate educational interventions.
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Reasoning about asthma was identified as an essential part of the adolescent process of
coming to accept asthma as a chronic condition (Kintner, 1997). Reasoning was deemed
necessary to draw conclusions about asthma that would allow for coming to terms with, or
acceptance of, one’s condition. Logical reasoning for managing asthma symptoms is
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important for subsequent use of effective asthma health management behaviors that impact
asthma severity, use of health care services, and quality of life outcomes (Kintner et al.,
2012; Kintner & Sikorskii, 2009). The concept was defined as reflective, introspective
thinking through which situations are examined, options are considered, choices are made,
and cause and effect relationships are associated (Kintner, 1997). An instrument to
operationalize the concept was needed to further explore reasoning about managing asthma
in older school-age children and early adolescents.

The purpose of this article is to describe development and evaluation of the Reasoning
About Asthma (RAA) scenarios, an instrument designed to measure logical reasoning
abilities for managing exacerbation of symptoms during acute episodes. The acceptance of
asthma model (Kintner, 1997, 2004, 2007) and life span development perspective (Lerner,
1978; Santrock, 2010; Sugarman, 1986) guided development and evaluation of the
instrument in four phases.

BACKGROUND AND CONCEPTUAL FRAMEWORK

Instruments used to assess self-efficacy (Bandura, 1986) related to decision-making and
problem-solving abilities (Bransford & Stein, 1984; Heermann & Wills, 1992; Murdock et
al., 2010; Pulgaron, Salamon, Patterson, & Barakat, 2010; Rhee, Hollen, Belyea, &
Sutherland, 2008) have been unsuccessful in capturing significant differences when used to
evaluate the effectiveness interventions (Heermann & Wills, 1992; Murdock et al., 2010;
Pulgaron et al., 2010; Rhee et al., 2008). Although the instruments are useful, we realized
that an objective measure of reasoning would be the best way to evaluate what students
might actually do when experiencing acute exacerbation of asthma symptoms.

McQuaid, Howard, Kopel, Rosenblum, and Bibace (2002) investigated reasoning about the
causal mechanism of asthma episodes in students with persistent symptoms believing that
self management required foundational understanding of the causes and consequences of
exacerbation of symptoms. Findings revealed levels of cognitive complexity ranged from the
most rudimentary conception with no clear differentiation of cause and effect to the most
sophisticated levels of cognitive complexity with integration of multiple causes and effects.
Narayan and Corcoran-Perry (1997) offered a line of reasoning representation for how
decisions are made based on assumptions consistent with information-processing theory.
Information-processing theory is useful in understanding outcomes of reasoning as well as
knowledge and cognitive processes that underlie reasoning. The line of reasoning
representation describes how individuals with a range of experience use their knowledge to
make decisions and then relate knowledge embedded within cognitive processes to
outcomes. This representation was used to guide development of the RAA.

Demographic Considerations

Students aged 9-14 years experience increased morbidity and mortality over all other age
groups across the life span as do females over males, Black over non-Hispanic White
American groups, and families of a lower socioeconomic group over middle and upper
groups (Akinbami, Moorman, & Liu, 2011). Therefore, influences of demographic
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characteristics, which may influence reasoning about managing symptoms, must be
considered when examining reliability and validity of the RAA.

Asthma Knowledge Considerations

Student and parent factual knowledge about asthma and more education and experience of
students and parents have been associated with significant increases in levels of reasoning
about (a) causes and consequences of acute asthma episodes (McQuaid, Kopel, Klein, &
Fritz, 2003) and (b) management of asthma symptoms (Kintner, 2004, 2007). Reasoning
about symptom management was hypothesized to be positively associated with student and
parent asthma knowledge.

PHASE 1, PROCEDURES FOR INSTRUMENT DEVELOPMENT

Line of Reasoning Template

Based on the work of Narayan and Corcoran-Perry (1997), a line of reasoning template for
self-management of acute asthma episodes was proposed. Potential triggering cues were
identified from existing literature (National Institutes of Health [NIH], 2007) to include a
diagnosis of asthma, signs or symptoms, potential stimuli or triggers, prescribed treatments,
and people in the area. Domain concepts allowed classification of triggering cues to
determine episode severity, actual stimuli, medication options, self-management techniques,
and supportive resources. An internal self-talk dialogue through which options and choices
are weighed results in a preliminary summary statement of the experience. This intermediate
conclusion leads to action. Actions might include avoiding or removing stimuli, using
controller or reliever medications, using appropriate self-management techniques, and
asking for assistance from others. Based on the effectiveness of the intermediate actions,
conclusions may be drawn that contribute to management of future asthma episodes. The
line of reasoning template was used to devise a blueprint for constructing scenarios that
could be used to appraise reasoning abilities for managing symptoms.

Reasoning About Asthma Scenarios

In the interest of parsimonious data collection relative to ease of use and time and cost
effectiveness, four scenarios reflective of varying degrees of symptom severity were
invented: “grilling in the park,” “running the mile,” “playing in the snow,” and “severe
respiratory infection.” The only commonality across scenarios was that parents were not
present; the students needed to share how they would respond without consulting their
parents. According to the blueprint, two scenarios were familiar and two were unfamiliar
(Kintner & Sikorskii, 2009). Two scenarios were simple, whereas two were complex. Each
season of the year was represented (i.e., fall, winter, spring, and summer). In two scenarios,
the student was taking controller medications as prescribed. In one scenario, the student had
stopped or missed taking controller medications for some reason. In the final scenario, the
student was taking medications (i.e., antibiotic) in addition to asthma medications.
Symptoms (i.e., dry, moist, productive, and nonproductive cough; breathlessness; wheezing;
and retractions) varied across scenarios to reflect three levels of severity (i.e., mild,
moderate, and severe). Stimuli or triggers (i.e., irritants, allergies, exercise, infection, dust,
smoke, and cold air) also varied across scenarios. For each scenario, people other than
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parents (i.e., friends, neighbors, school personnel, family members, classmates, and health
care professionals) were in the area. Each scenario was written to require different self-
management techniques (i.e., avoidance, sipping warm fluids, purse-lip or diaphragmatic
breathing, and mind—body relaxation). After devising the four scenarios, we needed to
determine how the students would respond to each situation.

Think-Aloud Interviews

The think-aloud interviews (Phase 1), cross-sectional pilot study (Phase 3), and longitudinal
intervention studies (Phase 4) were conducted in accordance with the Declaration of
Helsinki and compliance with the Health Insurance Portability and Accountability Act and
Family Educational Rights and Privacy Act. The interviews and studies were approved by
three university institutional review boards and two school districts. Written informed
consent was obtained from a parent and assent from the student for the interviews. Written
informed consent was obtained from a parent for themselves and the student and assent from
the student for the cross-sectional and longitudinal studies.

Think-aloud interviews were conducted in 2000 to explore how fifth-grade students use
asthma knowledge and personal experience to determine what they would do to manage
acute exacerbation of asthma symptoms. Nurses were asked to identify fifth-grade students
diagnosed with asthma who the nurses believed might be willing and able to share their
thinking about managing their chronic condition. The nurses contacted the parents and
offered them fliers about the interviews. Names and contact information of families
interested in learning more about the interviews were provided to the principal investigator
(PI). Students were recruited from a potential list of interviewees who were currently under
a planned medical treatment regime and who had a moderate to severe disease history based
on health care provider report. Purposive sampling was used to obtain equal numbers of
males and females of different race, culture, ethnic, and socioeconomic backgrounds.
Sample size was determined by data saturation when responses were repeating what was
already found in previous interviews and no new information was being added to the
findings.

Interviews were scheduled after potential participants were contacted by telephone and their
verbal consent was obtained. A letter identifying the nature of the study and expectations of
the students was mailed along with consent and assent forms to the parents of students with
asthma. Interview appointments were scheduled at a convenient time and location for
everyone. Seven interviews were conducted in students’ homes, and one interview was
conducted in a meeting room at a local hospital. Although within sight and/or sound of the
interview, parents were not part of the interview process. All interviews were completed in
less than 1 hr.

Interviews were conducted using think-aloud techniques (Davison, Vogel, & Coffman,
1997). The interviewer began by explaining expectations for thinking aloud. Students were
informed that the interviewer was going to read four different scenarios that could happen to
fifth-grade students with asthma. Students were asked to respond to each of the scenarios by
stating all of their thoughts aloud as the thoughts came to mind. The interviewer and
students engaged in a series of practice think-aloud exercises in preparation for the actual
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scenarios. For example, the interviewer posed, “When you arrive home from school, you
realize that you are hungry. What would you do?” The audio-recorded interview began when
both the interviewer and student were comfortable with the expectations and students
demonstrated they were able to think aloud. As each scenario was read, students were asked
to verbalize what they would do.

Efforts were taken to gain rich data by establishing trust and rapport and by providing a
relaxed environment. Interviewing skills used to facilitate thinking aloud included active
listening and expressing nonverbal interest. After responding to all four scenarios, the
students were asked to share how they felt about the exercise. Personalized thank you notes
were sent following the interviews acknowledging the richness of each student’s
contribution.

Data processing began with verbatim transcription of the interviews including pauses,
intonations, exclamations, and areas of emphasis. Following transcription, two investigators
listened to the tapes while reading the transcripts for accuracy and understanding of the
overall flow. Analysis consisted of isolating how students responded when presented with
the scenarios.

Trustworthiness (Guba & Lincoln, 1989) of this data was maintained through use of
persistent observation. Anecdotal notes provided descriptions of the time, place, and context
in which data were collected and analyzed. Two outside reviewers were able to evaluate the
process, decisions, and interpretations made.

PHASE 2, DESCRIPTION, ADMINISTRATION, AND SCORING OF THE RAA

Insights about how fifth-grade students might use knowledge and personal experience to
determine what they would do to manage asthma symptoms were used to operationalize the
reasoning about asthma scenarios. The self-report survey completed by the students was
entitled “What | Would Do.” All scenarios were written at an older school-age student’s
(Grades 4-6) comprehension level. In addition to the four scenarios used for the think-aloud
study, a fifth scenario entitled “visiting friends with pets” was created to serve as an
example.

Questions and response options were written and formatted to fit one page. Triggering cues
and domain concepts, intermediate summary and actions, and the conclusions were reflected
in eight questions and response options. The questions and response options reflected
recognizing symptoms, classifying severity, identifying stimuli, selecting helpers,
considering medication use, using management techniques, and summarizing experiential
learning. Students were directed to read each scenario and then respond to each question by
circling the most appropriate response options. For Items 5 and 8, students needed to write
their responses in complete sentences using their own words. Response options were
preselected for each question of the exemplar scenario to demonstrate how to complete the
survey.

We initially conceptualized examining responses to seven discrete items across four
scenarios, specifically symptom recognition, severity classification, stimuli identification,
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helper selection, medication consideration, management technique use, and summary of
experiential learning (Kintner & Sikorskii, 2009). However, we realized that rather than
focusing on discrete knowledge-based parts across scenarios, we needed to examine how
students applied their knowledge and experience within each scenario (Kintner et al., 2012).
Using an iterative process that included revisiting data collected during our initial qualitative
study (Kintner, 1997), data from the think-aloud interviews, and item analysis of a series of
quantitative studies collected more than 5 years (/> 500 students; Kintner, 2004, 2007;
Kintner et al., 2012; Kintner & Sikorskii, 2009), we determined that by analyzing discrete
parts within each scenario rather than across all four scenarios, we were better able to
capture each student’s pattern of overall reasoning ability.

Scoring of the instrument captured logical reasoning abilities for each student within each of
the four scenarios or items (Kintner et al., 2012). Individual templates for each scenario
were used for determining logical reasoning abilities. Predetermined scores were provided
by scenario for each response option to Questions 1-4 and 6-8. Subjects received 0 points
for less logical responses, 1 point for more logical responses, and 2 points for most logical
responses. Mean scores for responses to Questions 1-4 and 6-8 of each scenario were
computed. Question 5 offers the opportunity for students to summarize the scenario using
their own words to inform completion of Questions 6-8 and is therefore not included in the
scoring. Whereas foundational knowledge in reasoning about asthma management is
reflected in responses to Questions 1-4, higher levels of cognitive complexity are reflected
in responses to Questions 6-8. Then, a composite mean score rounded to the third decimal
point for each scenario was computed to form the four-item scale. Finally, a grand mean
score for the four items or scenarios was computed. Grand mean scores were considered to
be continuous and had the potential to range from 0.000 to 2.000, with higher scores
reflecting increased logical reasoning ability.

METHODS

Phase 3, Preliminary Evaluation

Expert Review—~Face validity was assessed by (a) two master’s-prepared certified
elementary schoolteachers and (b) one master’s-prepared family nurse practitioner who was
also a certified school nurse. Content validity was evaluated by senior nurse researchers
specializing in decision making and problem solving related to management of chronic
conditions. A standardized form was used to evaluate the scale (Kintner, 1996).

Readability, Comprehension, and Appropriateness—A cross-sectional pilot study
was conducted in 2002-2003 to determine the RAA’s readability and age and grade
appropriateness. A paper-and-pencil, self-report survey design was used. The convenience
sample consisted of English-literate students aged 9-15 years with mild intermittent to
severe persistent asthma and their parents. Flyers were offered to families through
physicians’ offices and schools. Families interested in learning about the study were directed
to contact the PI. Questionnaire packets containing a cover letter, consent and assent forms,
and two questionnaire booklets along with a prepaid and pre-addressed return envelope were
mailed to families agreeing to participate. In addition to the RAA, students completed four
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other unrelated instruments. Parents completed four unrelated instruments and the General
Health History Survey (GHHS; Kintner, 2004, 2007; Kintner et al., 2012; Kintner &
Sikorskii, 2009) for caregivers of students with asthma. This is a 39-item survey used to
collect demographic and asthma-related information. Families were called 1 week after the
packets were mailed to ask if they had any questions about the study or completion of the
instruments. Of the 178 packets mailed, 132 (74%) were returned. Families were offered a
monetary cash award of $10 for the return of completed surveys. Statistical Package for
Social Sciences (SPSS) 19.0 for Windows (IBM, 2011) was used for data entry,
management, and analysis. Mean scores were computed for the instrument. Data were
analyzed using descriptive and parametric statistics.

Phase 4, Psychometric Evaluation

Data of three intervention studies conducted from 2005 to 2013 were used for psychometric
evaluation of the RAA. Recruitment, enrollment, and descriptions of the samples and data
collection methods for intervention studies were reported elsewhere (Kintner et al., 2012;
Kintner & Sikorskii, 2009). Data analysis methods and the sensitivity of other instruments
being used were considered when determining adequate sample size for the three studies. A
minimum sample size of 214 students was required based on equations provided by Kim
(2005), the degrees of freedom, and 80% power for rejection of the proposed confirmatory
factor model using a root mean square error of approximation (RMSEA) of .05.

Data were collected using audio-linked data entry systems loaded on password-protected
and encrypted laptop computers during scheduled home visits. Two evaluators assisted
parent and student dyads in completion of their surveys at two time points. Time 1 data were
collected prior to participating in an asthma education program, and Time 2 data were
collected 1 month following participation in a program. Students completed the RAA and
three other unrelated instruments. Both students and parents completed the Knowledge of
Asthma Survey (KAS; Kintner, 1996). Parents completed the GHHS (Kintner, 1996, 1997)
and three other unrelated instruments. Families were awarded $30 for their time and effort at
each time point.

The Knowledge of Asthma Survey—This is an 18-item matching and multiple-choice
survey completed by students with asthma and their parents (Kintner, 1996; Kintner &
Sikorskii, 2009). Correct responses are summed. Scores have the potential to range from 0 to
20.

General Health History Survey—This is a 39-item self-report survey designed to collect
demographic and disease-related information from parents of students diagnosed with
asthma (Kintner et al., 2012; Kintner, 1996, 1997, 2004, 2007; Kintner & Sikorskii, 2009).
Parent education and occupation items and a family annual income item were used to
compute the Nam-Powers Socioeconomic Index Scores (NP-SEIS; Nam & Powers, 1983).
Scores for the NP-SEIS have the potential to range from 0 to 99.

Mean scores were computed for the RAA. Summed scores were computed for KAS and NP-
SEIS. Descriptive statistics were computed for all variables. Internal consistency reliability
of the RAA was evaluated using item-to-total correlations and Cronbach’s alpha correlation
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coefficient. Reliability assessments were conducted for the entire sample as well as
subgroups of the sample based on sex/gender, race/ethnicity, age, grade in schools, and
socioeconomic status at Time 1 and Time 2. Construct validity for the entire sample was
assessed using exploratory factor analysis at Time 1 and Time 2 and confirmatory factor
analysis at Time 2. Concurrent validity was considered using Pearson’s rcorrelation
coefficient to examine associations between student’s reasoning about symptom
management and parent and student knowledge of asthma at Time 1 and Time 2. SPSS 19.0
for Windows (IBM SPSS, 2011) was used for determining internal consistency reliability
and concurrent and construct validity based on exploratory factor analysis. EQS 6.1 for
Windows (Bentler & Wu, 2006) was used for confirmatory factor analysis.

Phase 1, Think-Aloud Interviews

The sample consisted of eight English-speaking, fifth-grade students who followed a
planned medical treatment regime for their asthma and who were diagnosed with moderate
(n=15) to severe persistent (7= 3) asthma based on health care provider report. All students
were prescribed controller and reliever medications, including inhaled corticosteroids as
well as long- and short-acting bronchodilators. Length of time from diagnosis to the date of
the interview ranged from less than 1 year to 9 years (M= 5.19, SD = 3.59). Although all of
the students resided in the same county, they lived in different school districts and attended
different schools.

Students were unique and consistent in their approach to responding to each of the four
scenarios. Response patterns were influenced by a wide range of factors, varied from one
student to another, and ranged from the most rudimentary conception with no clear
differentiation to the most sophisticated levels with hierarchical integration. Students relied
primarily on personal experience when responding.

Phase 3, Preliminary Evaluation

Expert Review—Reviewers (V= 5) reported that the scale appeared sound and relevant.
The purpose and aims were deemed logically consistent with the final product. The
directions were clear and appropriate. The questions were considered grammatically correct,
conveying a single thought, clear in meaning, appropriate for response choice, and free of
excess wording. Response options were judged to be appropriate for the instrument and
arranged in a logical order. Content was deemed logically consistent and highly relevant
with the instrument’s theoretical underpinnings.

Readability, Comprehension, and Appropriateness—The convenience for the
mailed data collection sample consisted of 132 students diagnosed with asthma aged 9-15
years (M =11.98, SD=1.62) enrolled in Grades 3-9 (M= 6.52, SD = 1.59) who were able
to read and understand English. Completion rate for all of the reasoning about asthma
scenarios was 93.2% (7= 123). When writing in complete sentences and using their own
words, more than 85% (/7= 117) of the students summarized all of the scenarios (Question
5) and shared experiential learning conclusions (Question 8) for all scenarios. Demographic
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or asthma-related information revealed no identifiable patterns in students who chose not to
complete the survey.

Descriptive statistics for the composite scenario scores and the overall grand mean are
presented in Table 1. Scores functioned as predicted before students participated in any
formal asthma health education program. For running the mile scenario, mean scores were
moderately left or negatively skewed and more peaked indicating that, as predicted, exercise-
induced asthma symptoms were more familiar to students.

Students were grouped by sex/gender, race, age, grade, and socioeconomic status for
comparison. Cross-group comparisons for the composite scenario scores and the grand mean
scores are presented in Tables 2—4. For the composite scenario scores, no significant
differences were found between Black and non-Hispanic White students for the grilling in
the park and running the mile scenarios; however, significant differences were indicated
between Black and non-Hispanic White students for the playing in the snow (p=.012) and
severe respiratory infection scenarios (p = .003). For the grand mean scores, no significant
differences in scores were found based on sex/gender, age group, or grade in school;
however, significant differences in grand mean scores were found between students of Black
and non-Hispanic White origins (p=.014). Although statistically significant differences
were initially indicated between the lowest and highest socioeconomic groups (o =.013),
when using the harmonic mean for a sample of 28 to account for unequal group sizes, post
hoc analysis using Tukey, Duncan, and Scheffé failed to reach significance at the p< .05
level.

Phase 4, Psychometric Evaluation

Internal Consistency Reliability—The combined sample for the evaluator-monitored
data collection consisted of 307 students diagnosed with asthma aged 9-13 years (//=10.3,
SD=0.9) and their parents. Item and scale summary of the RAA for the entire sample at
Time 1 and Time 2 are presented in Table 5. Item-to-total correlations (Time 1, r=.51-.63),
alpha if item deleted (Time 1, 0.68-0.74), and Cronbach’s standardized alpha correlation
coefficient for internal consistency for the entire sample at Time 1 (a = 0.77) and Time 2 (a
= 0.79) for this new instrument provided strong evidence of internal consistency reliability.
Scale and item summaries citing the number of subjects, minimum and maximum scores,
means, standard deviations, item-to-total correlations, and alpha if item deleted for
subgroups based on sex/gender, race/ethnicity, age, grade in school, and socioeconomic
status at Time 1 and Time 2 are presented in Tables 6-7.

Construct Validity—Exploratory factor analysis using principal components extraction
method from the covariance matric with no rotation indicated a single component solution.
Table 5 presents an overall scale summary for the combined sample at Time 1 and Time 2.
With strong component loadings of .69-.86 on a single factor, the amount of variance
explained at Time 2 was 60%. The Kaiser-Meyer-Olkin (KMO) measure was greater than .
70, indicating an adequate sample size. Statistically significant correlations (p < .05)
between student reasoning about asthma management and parent and student asthma
knowledge at Time 1 and Time 2 are presented in Table 8. Confirmatory factor analysis of
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data at Time 2 terminated normally in four iterations with parameter estimates appearing in
order and no special problems encountered during optimization (see Figure 1). A non-
significant chi-square, the comparative fit index (CFI = 0.99), and the root mean square error
of approximation (RMSEA = .06 with a 90% confidence interval between .00 and .15)
indicated a good fit between the data and the model.

DISCUSSION

This article described development and evaluation of a four-scenario instrument designed to
measure logical reasoning ability for managing exacerbation of asthma symptoms during
acute episodes. Existing literature informed development of the reasoning template that was
useful in laying the foundation for creating the asthma scenarios. Think-aloud interviews
revealed how fifth-grade students managed symptoms using knowledge gained through
personal experiences. Each student had a pattern of response across various scenarios that
provided a more complete picture of his/her ability to manage asthma symptoms. This
revelation influenced the scoring method for the instrument. We determined that by
examining seven discrete parts of knowledge within the four scenarios, we were able to
capture students’ overall logical reasoning ability.

Face and content validity of the RAA were confirmed by expert reviewers. The paper-and-
pencil, cross-sectional study determined readability/comprehension and age/grade
appropriateness. The scoring method offered a continuous variable with normal distribution
curves for use in comparing scores based on demographic characteristics.

Psychometric evaluation of the RAA for students with asthma demonstrated internal
consistency reliability and construct and concurrent validity for the combined sample and
subsamples. Internal consistency reliability was good. Corrected item-to-total correlations
for the combined sample and subgroups were more than adequate. Cronbach’s standardized
alpha correlation coefficient was higher for older students than younger students, females
than males, and upper socioeconomic than lower groups; although not to the degree that
would create barriers for use. Reliability estimates were higher for Black than non-Hispanic
White Americans before participating in an education program and higher for non-Hispanic
White than Black Americans following participation in a program. Exploratory and
confirmatory factor analyses provided strong support for the extent to which the instrument
actually reflects the construct. Support for relationships between reasoning about asthma
management and parent and student asthma knowledge confirmed concurrent validity.

The RAA offers a more objective alternative to perceived self-perceptions of decision-
making and problem-solving ability that have been used in the past (Murdock et al., 2010;
Pulgaron et al., 2010; Rhee et al., 2008). For example, positive expectation about the ability
to solve problems functioned as a liability in highly stressed situations for students who self-
reported the highest level of problem-solving efficacy (Murdock et al., 2010). The RAA
could be used to assess the association between subjective and objective reasoning ability.
Considered to be a more objective measure, the RAA might be better able to detect
differences between groups or changes over time when evaluating interventions.
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Findings of this study are consistent with cognitive development and complexity and
complement the work of McQuaid et al. (2003) who investigated reasoning about the causal
mechanism of asthma episodes. The RAA captured logical reasoning abilities across a
spectrum of complexity from less logical to more and most logical. Logical reasoning
abilities related to managing symptoms appear to be related to age of the student and grade
in school, with higher scores for older students than younger students and for higher versus
lower grade levels.

We acknowledge inherent limitation of paper-and-pencil, self-report surveys mailed to
subjects who participated in the pilot study. We were unable to guarantee that students
completed their surveys without the assistance of their parents. Using trained personnel to
monitor and support student completion of the survey for the intervention studies was
beneficial in safeguarding that students completed their surveys without assistance. Data
collectors reported that students appeared to take pleasure in using their reasoning abilities
to complete this survey and benefited from thinking about what they would do and what they
could learn. We also acknowledge oversampling of Black Americans and students of single-
parent households and lower socioeconomic groups. Additional research is needed to further
explore reliability and validity of the RAA for more diverse groups including students of
Hispanic or Latino backgrounds.

Clinicians and researchers are exploring the roles of decision making and problem solving
(Adams, Smith, & Ruffin, 2001; Burkhart & Ward, 2003; McQuaid et al., 2003; Wade,
Holden, Lynn, Mitchell, & Ewart, 2000; Wade et al., 1997; Wroe, 2002) and reasoning and
information processing (Burkhart & Ward, 2003; Comino, Zwar, & Harris, 2002; Jaing,
Sepulveda, & Casillas, 2001; Rich, Patashnick, & Chalfen, 2002; Ringsberg, Lepp, &
Finnstrém, 2002; Wade et al., 2000) in asthma management. Findings of this report
confirmed face and content validity, readability and comprehension, age and grade
appropriateness, and reliability and construct validity of the RAA for students with asthma.
The instrument could be used as a more objective measure in clinical settings to assess
logical reasoning about managing exacerbations of asthma symptoms and in research
settings to evaluate interventions designed to foster logical reasoning in older school-age
children and adolescents with asthma.
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Figurel.
Confirmatory factor model for the RAA. The confirmatory factor model for the RAA

scenarios indicates goodness of fit between the data and the specified model.

Note. e = error.
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