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Problem-solving abilities allow individuals with TBI to lead productive and independent 

lives.  However, the measurement of the everyday problem solving in individuals diagnosed with 

severe TBI has significant limitations.  Either measurement instruments fail to capture the 

everyday problem solving, or they measure attitudes toward problem solving instead of the 

problem solving abilities, or they only use the individual diagnosed with TBI as the rater.  

Therefore the aim of this study is to create a functional measure of problem solving in 

individuals diagnosed with severe TBI that captures the everyday problem solving difficulties 

they face.  

 The study will include the following steps to accomplish this goal: 1) items will be 

developed that are objective and easy to interpret and reflect the everyday challenges in problem 

solving that individuals diagnosed with severe TBI face; 2) the items will be reviewed by 

individuals diagnosed with TBI, their caregivers and professionals that work with patients 

diagnosed with TBI; 3) the items will be administered to the individuals diagnosed with severe 

TBI and their caregivers to rate the individual’s behavior; 4) The unidimensionality of the 



 

10 

measure will be determined and followed by a Rasch analysis to determine the psychometrics of 

the instrument; finally 5) the instrument will be compare to external problem solving measures to 

determine whether the developed measure is valid. 

 This research will provide both researchers and clinicians with a valuable measurement 

tool to assess functional problem solving skills of individuals with TBI. Current measurement 

tools are often difficult to administer, lack ecological validity or sensitivity.  The development 

and use of this instrument may provide researchers with a more sensitive measurement tool and 

enable clinicians to better identify the challenges that individuals with TBI face every day.  
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CHAPTER 1 
CURRENT ASSESSMENTS OF PROBLEM SOLVING IN INDIVIDUALS DIAGNOSED 

WITH TBI 

Introduction 

The Devastation of TBI 

 A severe traumatic brain injury (TBI) has devastating effects on both the individual and 

his/her family.  In the United States alone; more individuals are diagnosed with TBI than spinal 

cord injuries, HIV, multiple sclerosis and breast cancer, combined.  TBI is a rising social 

concern, with direct and indirect costs estimated to be at 60 billion dollars per year in 2000 

(Finkelstein, 2006).  

TBI is defined as a blow, jolt or penetration to the head that disrupts brain function.  A 

commonly accepted method of classifying the severity of TBI is the Glasgow Coma Scale 

(GCS); with severity levels of mild, moderate and severe (Hannay, 2004).  A severe TBI is 

classified as having a Glasgow Coma Score of ≤ 8 upon admission to the hospital and having a 

period of unconsciousness or even coma (Rimel, Giordani, Barth, & Jane, 1982). An estimated 

10% of TBIs are severe which result in the most persistent deficits.  Outcomes of individuals 

with TBI are affected by a myriad of variables including secondary insults that cause further 

brain tissue damage, such as fevers, anoxia, seizures, and a neuro-chemical cascade which can 

continue for several months. Other variables that affect outcome include severity of injury, 

mechanics of injury, age, repeat injury, polytrauma (injuries involving multiple systems), 

socioeconomic status, premorbid psychiatric diagnosis, and premorbid alcoholism(Lezak, 2004). 

Characteristics of the individual may influence the effect of a TBI on that individual. For 

example, individuals who are 65 years of age and older have poorer outcomes, while individuals 

15-21 years of age have more behavior and emotional problems, and individuals 22-44 years old 

have slower rates of functional change (Thomsen, 1990) (Cifu et al., 1996). Additionally, 
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individuals who sustain multiple TBIs (a common occurrence) exhibit cumulative effects and 

individuals who sustain a polytrauma injury tend to have more deficits. A history of alcoholism 

generally results in worse outcomes than individuals without a history of alcoholism(S. Dikmen, 

Machamer, & Temkin, 1993).  Research has revealed that many variables affect the outcome of 

TBI and has revealed the extremely heterogeneous nature of this population (CDC consensus 

report).  

The typical individual with a TBI is a male between the ages of 15 to 24 years, from a 

lower socioeconomic status, who is unemployed with a low education level and who sustained 

his injury from a fall and/ or assault (Jager, Weiss, Coben, & Pepe, 2000; Naugle, 1990).  

Females outnumber men in the over 65 year old category while males outnumber females two to 

one in the 15 to 44 year old category.  The mechanisms of injury are: falls (25%), car accidents 

(20%), struck by or against objects (19%) and assaults which account for 11% of the injuries 

(Langlois et al., 2003). Blasts are the leading cause of head injury in military personnel (Warden 

& French, 2005).  

The deficits that result from a severe TBI include physical and cognitive difficulties that 

may be evident during acute hospitalization but also may be hidden for weeks after injury. 

Patients with severe TBI are more likely than moderate and mild TBI to require rehabilitation 

after acute hospitalization (Lezak, 2004).  Although each individual will vary in the abilities 

affected, a severe TBI commonly affects abilities such as attention, memory, problem solving, 

planning, self-awareness, processing speed, and emotional control.  The length of recovery varies 

for each patient. However, patients with severe injury rarely return to their previous level of 

functioning and are likely to need rehabilitation prior to returning to their homes(Lezak, 2004). 

Because the heterogeneity of this population can endanger the internal validity of studies on TBI, 
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many variables that may affect outcomes must be considered during research design and 

analysis. 

Severe TBI results in deficits in every aspect of cognition (Hannay 2004).  Domains of 

cognition commonly affected by TBI are: Attention, Processing Speed, Memory, Social 

Communication, Emotional Control, and Executive Functioning (Lezak, 2004; Millis et al., 

2001) (see Figure 1-1). Individuals may experience deficits in aspects of each domain or may 

have a deficit synthesizing skills from one or more cognitive domains.  Common deficits in 

attention may be evident when the individual is unable to resist distractions when working on a 

task, switching tasks or attending to more than one thing at a time (Whyte, Hart, Bode, & Malec, 

2003) Likewise, processing speed deficits may result in taking longer to complete tasks or not 

being able to keep up with conversations. An individual with memory deficits may be unable to 

keep a goal in mind (working memory), or remember details from an event that occurred earlier 

in the day (short-term memory)(Lezak, 2004). Ultimately, the disruption of relatively basic 

cognitive functions, mentioned previously, may cause or exacerbate problems in more complex 

cognitive functions such as executive function or social communication (Arciniegas, Held, & 

Wagner, 2002).  

The more complex cognitive domains such as social communication may result in socially 

inappropriate behavior, such as standing too close when talking, speech being too loud, or tone 

being inappropriate.  The individual may not be able to maintain a topic in a conversation or 

understand non-verbal gestures (Mateer. M. M. Sohlberg, C.A., 2001). Similarly, emotional 

control deficits become obvious when verbal or physical outbursts occur for little apparent 

reason, or an individual may be easily frustrated when attempting to complete challenging tasks. 

Finally, executive functioning deficits (executive dysfunction) most frequently result in 
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complaints of being disorganized (Sohlberg & Mateer, 1987). Executive functioning integrates 

cognitive, self-regulatory, and emotional behavior (D. T. Stuss & Alexander, 2007). The self-

regulation of behavior is necessary in well-learned activities that become automatic, but also is 

necessary in new activities that require inhibition of an over-learned plan so that a new problem-

solving strategy can be developed. A new plan requires the ability to maintain intentions as well 

as the execution of those intentions (Levine, Dawson, Boutet, Schwartz, & Stuss, 2000). After 

frontal injury, intention and action can become dissociated; individuals with frontal lobe damage 

may be able to tell you the appropriate action to take, but do not follow that action(Luria, 1966). 

The course of recovery for cognition after a severe TBI starts with acute confusion that 

may last for days.  The acute confusion may be accompanied with agitation and motor 

restlessness, uncooperativeness, even assault behavior (Fugate et al., 1997). Many aspects of 

cognition often improve within the next weeks to months, sometimes remarkably.  Dikmen (S. S. 

Dikmen, Ross, Machamer, & Temkin, 1995) states however, that in general, the more severe the 

injury the more pervasive the deficits. Impairments in memory and learning are the most 

frequent cognitive deficits exhibited after a severe TBI, followed by impairments in attention, 

processing and executive functioning.  The extent of recovery from cognitive deficits is more 

spontaneous during the first three to six months, while after one year, the recovery is more 

gradual and is a function of new learning and use of compensatory strategies (Hannay 2004).  

Some individuals show improvement for many years after injury (Sbordone, Liter, & Pettler-

Jennings, 1995). Millis (2001) reported 10% of their patients improved in problem solving, while 

another 10% declined in problem solving over the first year (Millis et al., 2001).  Indeed patients 

with executive dysfunction show a fluctuation in testing during the first year, perhaps due to a 
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lack of internal stability and self-regulation (Kay, 1986). Therefore, one year post injury appears 

to be the time span when most individuals with severe TBI begin to perform with some stability. 

The Concept of Problem Solving 

Of the cognitive domains discussed above, problem solving falls within the cognitive 

domain of executive functioning (D. T. Stuss, Benson,  DF, 1986).  Problem solving can be 

defined as the process of attaining a goal, when the appropriate response is not immediately 

apparent or available (Luria, 1966).  Problem solving is generally considered the most complex 

of all intellectual functions, and involves the modulation and control of routine or fundamental 

skills (Goldstein & Levin, 1987).  Consequently, problem solving is considered a “higher 

cognitive process” that requires the synthesis of abilities that may lie within several cognitive 

domains. Deficits in “lower cognitive processes” can disrupt the “higher cognitive process” of 

problem solving.  However, problem solving can also remain intact even when specific 

receptive, expressive and memory dysfunctions are present. Individuals with excellent executive 

functioning skills will typically be good problem solvers, however individuals with one aspect of 

executive functioning impaired may or may not continue to be good problem solvers(Manes et 

al., 2002). Furthermore, individuals with deficits in “real life” problem solving may demonstrate 

normal intellect, memory and normal problem solving in a laboratory setting (Lezak 2004).  

Problem solving is difficult to operationalize because it involves not only discrete skills, but also 

cognitive structures and processes that control the use of the skills (Cicerone et al., 2000).   

Problem solving tasks can range from simple to complex and abstract.  Lezak, (Lezak 

2004) illustrate this range by giving an example of simple problem solving such as knowing 

what to do if there is no soap in the soap dish and giving an example of complex problem solving 

where Einstein accounted for light distortions in the solar system (Lezak 2004). A modified 

version of the Functional Independence Measure + the Functional Assessment Measure 



 

16 

(FIM+FAM), called the United Kingdom FIM/FAM includes examples of simple problem 

solving such as “given a tray with no cutlery” or “getting something out of reach” and complex 

problem solving such as “planning a three course meal” or “being given the wrong change” 

(Turner-Stokes, Nyein, Turner-Stokes, & Gatehouse, 1999). For some people the distinction 

between simple and complex problem solving is viewed as no more than the difference between 

easy and difficult. Whether simple, complex easy or difficult, the steps that are taken to 

implement a solution have been mapped out in various models of problem solving. Within the 

TBI literature, the most common model cited has been the D’Zurilla & Nezu’s model of problem 

solving (Nezu. D'Zurilla,, 1982, 1999; Nezu, D'Zurilla, 1990; Foxx, Martella, Marchand-

Martella., 1989; Levine, Robertson et al., 2000; Rath et al., 2004; Tisdelle & St Lawrence, 1986; 

von Cramon, 1991)  

Problem Solving Model  

D’Zurilla & Nezu’s (1982, 1990, & 1999) model breaks down problem solving into two 

parts:  “problem orientation” and “problem solving proper” (see Figure 1-2 below).  The steps 

for problem orientation are: 1) problem perception; 2) belief that they can change a problem; 3) 

ability to evaluate the significance of the problem; 4) belief that the problem is solvable; and 5) 

belief that solving the problem is worth the time and effort involved. After problem orientation 

the individual moves to problem-solving proper, which involves: 1) problem definition and 

formulation, in which as much relevant and factual information is gathered as possible, the 

nature of the problem is clarified, realistic goals are set and the significance of the problem is re-

appraised; 2) alternative solutions are generated (the more the better); 3) decision-making (which 

solution will be worth the effort) and finally 4) solution implementation and evaluation. The 

steps of the process are not necessarily linear.  Individuals may jump back and forth between 

steps prior to solution implementation.  



 

17 

The Problem Orientation phase deals with an emotional evaluation of, 1) the problem; 2) 

the solution; and 3) the individual’s ability, while, the problem solving proper phase is the actual 

process of solving the problem. The behaviors that occur during the Problem Orientation phase 

are behaviors that are not directly observable; only the individual can report on these behaviors.  

However, during the Problem Solving Proper phase the “Solution Implementation” step would 

be directly observable, as well as the “Alternative Solutions” step (if the first solution did not 

work).  The “Definition/Formation” steps and “Decision Making” steps would not be directly 

observable, unless the individual stated out loud the steps of their thought process. The technique 

of having the individual state out loud the thought process for each step of their problem solving 

is precisely how several researchers have managed to indirectly observe the cognitive process 

involved in problem solving (Foxx 1989; von Cramon 1991; Levine, Robertson et al. 2000).    

  D’Zurilla & Nezu’s (1982, 1990, & 1999) model offers a cognitive decomposition of the 

problem-solving process into constituent components, effectively mapping the elemental steps 

within a complex cognitive process.  The model also makes reference to the emotional aspects of 

problem solving in the step of “Decision Making”.  Bechera and Damasio (2003) have devoted 

much study to this emotional aspect of problem solving; detecting that individuals with frontal 

lobe lesions have difficulty overriding an automatic, impulsive response with a response that first 

calculates the probabilities of success of potential solutions (Bechara, Damasio, & Damasio, 

2003). For example, an impulsive response may be to buy an item that is desirable, even though 

there is only enough money to pay the bills that month. Unfortunately, there has been little 

empirical data to support the use of D’Zurilla & Nezu’s (1982, 1990, & 1999) model in solving 

complex or simple problems ,(Bellack, Morrison, & Mueser, 1989; Cicerone et al., 2000; R. F. 

Foxx, GD (2000), 2000).  In fact, D’Zurilla has since revised his model in response to 
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exploratory and factor analysis he conducted (Maydeu-Olivares, 1995, 1996).  The analysis 

demonstrated moderate support for the two parts of the original model (Problem Orientation and 

Problem Solving Proper).  However, the better fitting model was a five factor model consisting 

of two different problem orientation dimensions and three different problem solving styles. The 

two factors listed under the general heading “Problem Orientation” are positive and negative, 

while, the other three factors listed under the heading of “Problem Solving Style” were rational 

problem solving, impulsivity/carelessness style and avoidance style.  Only the rational problem 

solving factor addresses problem solving “skills” in the new model, which were the same skills 

listed under “Problem Solving Proper” of the model in Figure 1-2. Therefore, since observable 

problem solving ability is better reflected in problem solving “skills” we will focus on the model 

in Figure 1-2.   

Measurement of Problem Solving 

Individuals who have sustained a severe TBI often have difficulties problem solving once 

they return to their community (Bechara, Damasio, Damasio, & Anderson, 1994).  Without the 

ability to solve problems, family members or friends become burdened with the responsibility of 

supervising the individuals to keep them safe in the home and community (Lezak 2004).  

Individuals diagnosed with TBI and their caregivers cite difficulties with problem solving as one 

of the top unmet needs one year after injury (Corrigan, Whiteneck, & Mellick, 2004).  In order to 

address this unmet need, clinicians and researchers need to be able to define and measure the 

construct called problem solving.  Currently there are no gold standard measures of problem 

solving.  Measures that are currently available either do not measure real world functioning, or 

are crude measures that lack sensitivity (Burgess, Alderman, Evans, Emslie, & Wilson, 1998; 

.Hall, Gordon, Zalser, 1993).  Researchers lack access to a problem solving measure that is 
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sensitive to the range of problem solving abilities that individuals with TBI exhibit in their day to 

day lives.  

 Several challenges are involved in measuring problem solving and limit our 

understanding of the problem solving process in individuals with TBI. For instance, individuals 

may test normally on measures that are applied in a laboratory setting (or clinical setting), yet 

demonstrate poor problem solving skills in the real world. Conversely, some individuals may 

perform poorly on measures in a laboratory setting yet demonstrate adequate problem solving 

skills in the real world.  Several reasons for this phenomenon are suspected (Lezak, 2004; Sani, 

Bennett, & Soutar, 2005).  First, the laboratory provides clear cues when there is a problem to be 

solved, while in the real world the cues may be unclear or varied from situation to situation.  

Second, real world problem solving is complex and may require several steps over an extended 

period of time, while the tasks presented in the laboratory may be only a single component 

within a finite period of time.  Third, real world problem solving often has consequences that are 

more emotionally laden than problem solving in a contrived setting, such as the laboratory.   

Fourth, problem solving in the real world may have been experienced before, or the individual is 

able to use compensatory strategies, while in the laboratory the task may be novel and 

compensatory strategies are not allowed.  For all of these reasons and more, measuring problem 

solving ability has been extremely difficult for both the researcher and clinician. 

Current measurement instruments of problem solving can be categorized into three basic 

types of measurement: neuropsychological, simulation, and observation (Table 1-1).  The 

neuropsychological measures have been in existence for many years, while the simulation and 

observation measures have been developed in more recent years.  Therefore, the relative 

advantages and disadvantages of each of the categories are discussed below.   
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Neuropsychological measures are typically based on theoretical cognitive concepts and are 

conducted under strict control conditions. Administration is conducted in a laboratory setting to 

provide strict experimental control, and a licensed psychologist or neuropsychologist typically 

administers the tests under strict guidelines.  The psychometrics of neuropsychological measures 

has been rigorously studied, resulting in standardized norms based on normal subjects and other 

specific populations, such as TBI. Single components of cognition are measured to allow for 

experimental control. Measures are typically used to determine whether impairment is present 

and the degree to which the individual is able to perform on measures of individual cognitive 

abilities (Lezak 2004).  

While these strict experimental controls in the neuropsychological measures are beneficial 

in determining the capacity of the individual in the laboratory setting, they may also hinder 

detecting the functional ability of the individual in the real setting (Burgess et al., 1998; Chaytor 

& Schmitter-Edgecombe, 2003). Therefore, simulation measures have been developed to better 

capture the functional ability of an individual (Wilson, 1996). For example, while the traditional 

neuropsychological measure focuses on a single cognitive component, for example, “planning” 

in the Wisconsin Card Sorting Test (WCST), a simulation measure utilizes an everyday activity 

that may require the coordination of several cognitive components. For example, the Behavioral 

Assessment of the Dysexecutive Syndrme (BADS) Zoo task requires the subject to plan a route 

to visit six out of twelve locations at a Zoo. In the simulation activity the subject is allowed to 

use some compensatory strategies available to them in the “real world”. 

Like the neuropsychological measures, the simulation tasks are conducted in a controlled 

setting and frequently are standardized.  Typically they are administered by a professional, but 

not always a licensed psychologist.  The scoring may be quite labor intensive, especially if two 
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raters are required.  Additionally, the test re-test reliability may be poor after the subject learns 

the strategy of the measure. However, the advantage of the simulation measure is that it captures 

the effect of the cognitive process required in integrating more than one cognitive component.  

Unfortunately, the simulation does not reflect the diverse environment of the “real world” and 

the capacity of the subject may be task specific and not generalize to the “real world” (Geusgens, 

Winkens, van Heugten, Jolles, & van den Heuvel, 2007).   

To address these shortcomings, observation measures have been developed that observe 

the individual in the “real world” (Votruba et al., 2008).  Observation measures typically utilize a 

rater who observes the individual’s behavior in the “real world” setting. Raters may include 

professionals, the individuals themselves, or proxies such as family members, who observe the 

individual on a frequent basis. However, while these raters are able to observe the individual’s 

“real world” performance, there are also limitations in utilizing the perceptions of individuals 

with TBI and their family members.  Individuals with TBI may lack self awareness as part of 

their injury, while the caregivers’ ratings may be affected by caregiver burden (Rath et al., 2004; 

Zasler, 2003). Thus, the objectivity and accuracy of these raters is frequently questioned.  

Additional limitations to observation measures may include confounding variables such as 

the variability that may exist in the difficulty of tasks with the individual’s natural setting. For 

example, while one individual may have twenty monthly bills to pay another individual may 

only have one.  Therefore comparing ability to manage money may be more difficult for one 

individual versus another. Additionally, proxy raters may not recognize that failure to complete a 

task was due to fatigue versus inability.  Therefore, given the limitations an observational 

instrument that has strong psychometric properties would invaluable. 



 

22 

In conclusion, each of the categories of measuring problem solving has advantages and 

disadvantages.  For example, while the neuropsychological measures are more stringent, they 

may not capture the “real life” ability of the individual like the observational measures.  In 

contrast the simulation measures may not capture the “real life” behaviors but they do 

incorporate the coordination of cognitive components, while offering greater control over 

confounding variables.  While, observational measures may have questionable psychometrics. 

Therefore, when selecting an instrument, one should consider which aspect of a measurement 

instrument is most important. 

Review of Current Problem Solving Measures 

A review of the current measures of problem solving in adult individuals diagnosed with 

TBI was conducted by searching PubMed, as well as two review articles (Cicerone et al., 2005; 

Kennedy et al., 2008).  The review articles were used to search for other articles that used 

problem solving measures within the past 10 years.  Only measures classified to specifically 

measure “problem solving” are listed from each of the articles in Table 1-2.  For example, 

measures used to characterize the sample or measures that were classified by the author as 

executive functioning measures rather than problem solving measures, were not included. 

Thirteen studies resulted from the literature search, all published from 2000 forward. Four 

of the articles address intervention, three address measurement development and the remaining 

articles range from comparison to proposal articles. The list of measures is quite diverse with the 

most common measures being the Wisconsin Card Sorting Test (WCST), Tower tests, Modified 

Six Elements and the Functional Independence Measure (FIM™).   

Measures were compiled and listed under the categories: performance, simulation, and 

observation (Table 1-3). The measures listed under performance were highly controlled and were 

classified in the literature as “neuropsychological tests”.  Measures that were classified as 
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“simulation measures” in the literature were placed in the simulation category, although a few 

measures such as the BADS, rule shift cards and the Porteus Maze test have many similarities 

with neuropsychological measures such as the WCST.  The total number of observation 

measures were five, while simulation measures numbered twelve (six are from the BADS test 

battery) and only two measures are categorized as performance measures.  Limitations of each 

test are listed in the right hand column.   

Conclusion 

Overall, in our review of the literature there have been several relatively recent simulation 

and observation measures developed to capture the “real world” behaviors. Perhaps this 

productivity is in response to Burgess’s (1998) criticism of the poor ecological validity of 

measures of executive functioning. While the majority of the new measures fall into the 

simulation category (BADS, TOFEA, PSRPT, Grouping and Room Layout) no new 

neuropsychological measures were cited and only two new observational measures have been 

developed, the Problem Solving Questionnaire (PSQ) and Frontal Systems Behavior Scale™ 

(FsBSe).  Of the newly developed observational measures, one measures executive functioning 

(FsBS) while the other measures problem solving specifically (PSQ).   

The addition of the simulation measures has increased the information about the 

difficulties individuals diagnosed with TBI experience with tasks that require coordination of 

cognitive processes.  However, there continues to be limitation with this type of testing.  

Performance may be task specific and not generalize to other tasks (Lezak 2004).  Simulation 

tests can be work-intensive in administration and scoring, while the psychometrics has not yet 

been studied rigorously.  Additionally, test re-test reliability may be poor due to the individual 

learning the strategy.  Therefore, simulation tests have limited value in intervention studies 

where repeat testing is essential.  
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For these reasons, observational measures may offer a method of capturing “real world” 

functioning that is related to the tasks the individual experiences.  However, the measures cited 

in the literature have limitations. The Dysexecutive Questionnaire (DEX) and the FsBS both 

measure executive functioning and do not have a subscale that is specific to problem solving.  

The Problem Solving Inventory (PSI) and the PSQ are questionnaires that were based on the 

D’Zurilla’s problem solving model, however they both measure “attitudes” toward problem 

solving and not the problem solving proper dimension of the model. Additionally, the PSI and 

PSQ are self-rated and do not have a proxy rater.    

Therefore we propose to develop a measure to address these limitations and provide 

researchers and clinicians with a measure that is easy to use and captures the “everyday” 

problem solving abilities of adults with TBI. The following research questions were:  

• Research question 1:  Is everyday problem solving a unidimensional construct, or does 

it represent multiple constructs? 

• Research question 2:  Does the empirically derived item-difficulty hierarchy structure of 

problem solving validate the hypothesized hierarchy? 

• Research question 3:  How well do the developed items separate individuals based on 

their problem solving abilities. 

• Research question 4:  Who is the better rater of problem solving abilities in individuals 

diagnosed with TBI; the caregiver or the patient? 

• Research question 5:  What is the relationship between traditional measures and the 

developed measure of problem solving? 
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Figure 1-1:  Problem solving and the cognitive domains commonly affected by TBI 

 

 

Figure 1-2:  D’Zurilla & Nezu’s (1982, 1990, & 1999) problem-solving model 
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Table 1-1:  Measurement categories 
Measure Advantages Disadvantages 
Neuropsychological  • Based on cognitive 

concepts  
• Identifies impairment and 

capacity 
• Strong statistical properties 

and norms 
• Standardized 
 

• Laboratory setting 
• Measures cognitive components, often without the cognitive 

process. 
• Do not reflect real life functioning, doesn’t take into 

consideration environmental demands, compensatory 
strategies or family support. 

• Requires a licensed psychologist/neuropsychologist to 
interpret results 

Simulation • Measures cognitive 
process. 

• Frequently standardized  
• May be administered by 

“unlicensed” professional 

• Capacity may be task specific 
• May require labor intensive coding of videotaped behavioral 

records 
• May not be standardized 
• Statistical properties and norms may not be strong 
• Test re-test may be poor 

Observation • Reflects environmental 
demands and compensation 

• May use a 
Professional/self/proxy 
report 

• May have strong statistical 
properties  

• May not be based on cognitive concepts 
• Impairment and capacity may not be clear due to 

confounding variables  
• Vulnerable to observer bias 
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Table 1-2:  Review of current problem solving measures 
Authors Type of Study Problem Solving Measures  
(Bamdad, Ryan, & Warden, 
2003) 

Measure Development -Test of  Functional Executive 
Abilities (TOFEA) 

(Cazalis et al., 2006) Functional Magnetic 
Resonance Imaging 

-Tower of London 

(Chan, Chen, Cheung, Chen, 
& Cheung, 2004) 

Comparative study between 
TBI, Schizophrenia and 
normal participants. 

-Tower of Hanoi 

(Gordon, Cantor, Ashman, & 
Brown, 2006) 

Theoretical Article  -Behavioral Assessment of 
Dysexecutive Syndrome 
(BADS) 
-Frontal Systems Behavior 
Scale (FsBSe) 
-Problem Solving Inventory 
(PSI) 
-Functional Independence 
Measure (FIM) 

(Greve et al., 2002) Psychometrics of WCST with 
severe TBI 

-Wisconsin Card Sorting Test 
(WCST) 

(Hammond, Hart, Bushnik, 
Corrigan, & Sasser, 2004) 

Predictors of change between 
1 and 5 years 

-FIM Cognitive Subscale: 
Problem solving item  

(Hewitt, Evans, & Dritschel, 
2006) 

Intervention-TBI: improve 
autobiographical memories to 
improve planning. 

-Brixton Test 
-Modified Six Elements Test  

(Levine, Robertson et al., 
2000) 

Intervention-TBI  -Proof reading & Grouping 
-Room layout 

(Marshall, Karow, Morelli, 
Iden, & Dixon, 2003) 

Measurement development -Rapid Assessment of Problem 
Solving (RAPS) 

(McDonald, Flashman, & 
Saykin, 2002) 

Review -Porteus Maze Test 
-Tower of London, Hanoi and 
-Toronto 

(Rath, Simon, Langenbahn, 
Sherr, & Diller, 2000) 

Measurement comparisons -PSI 
-WCST 
-Wechsler Adult Intelligence 
Scale-Revised/III 
Comprehension subtest 
-Rusk Problem Solving Role 
Play Test 

(Rath et al., 2004) Intervention Problem Solving 
Questionnaire (PSQ) 
PSI 
Problem Solving Role-play 
Test (PSRPT) 

(Turkstra & Flora, 2002) Intervention Report Writing (a specific 
vocational tasks) 
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Table 1-3: Categories of current problem solving measures 
Category of 
Measure 

Description Administrator Limitations 

Performance    
WAIS-R/III 
Comprehension 
(Wechsler, 1997) 

A series of orally presented questions 
that require the examinee to understand 
and articulate social rules and concepts 
or solutions to everyday problems 

Licensed 
Psychologist  

-Effected by pre-
morbid learning and 
education (Strong, 
Donders, & van 
Dyke, 2005) 

Wisconsin Card 
Sorting Test 
(WCST) (Heaton, 
1981) 

Measures executive functioning such 
as nonverbal problem solving and 
learning, more specifically: concept 
formation, abstraction, set shifting, set 
maintenance, planning, self-
monitoring, and divided attention. The 
patient sorts cards with symbols and 
colors on them, while the tester 
provides feedback whether they are 
right or not, while after the patient gets 
10 cards right the rules change without 
the patient’s knowledge. Scoring can 
measure categories achieved, 
perseverative responses and non-
perseverative errors.  

Licensed 
Psychologist  

-Laboratory setting 

-Does not represent 
real life functioning 
(Poor ecological 
validity) (Burgess, 
1998). 

-Test retest is poor 
in individuals with 
normal memory, 
even with alternate 
versions (Bowden, 
1998) 

 

Simulation    
BADS: Action 
program (Wilson, 
1996) 

Measures practical problem solving to 
remove a cork from a tall tube using 
only the provided materials. 

Licensed 
Psychologist 

-Reliability not 
reported in BADS 
manual (Malloy & 
Grace, 2005) 

BADS: Key search 
(Wilson, 1996) 

A test of strategy formation, by 
demonstrating a functional strategy to 
find lost keys in a field. 

Licensed 
Psychology  

-No standardized 
norms.  

BADS: Modified 
Six Elements 
(Wilson, 1996) 

Measures planning and time 
management, by scheduling time to 
work on six tasks over a ten minute 
period. 

Licensed 
Psychology  

-Measures 
planning, not 
problem solving 
specifically 

BADS: Rule shift 
cards (Wilson, 
1996) 

Measures inhibition of old learning, 
response pattern is established 
according to a simple rule, than the rule 
is changed. 

Licensed 
Psychology  

-Not much different 
than WCST 

BADS: Temporal 
Judgment (Wilson, 
1996) 

Measures ability to judge how long an 
event will take, such as a dental 
appointment. 

Licensed 
Psychology  

-No standardized 
norms. 

BADS: Zoo map 
(Wilson, 1996) 

Measures planning in both an open 
ended and more structured method.  
Plan a route to visit six out of 12 
locations in a zoo.  

Licensed 
Psychology  

-No standardized 
norms 
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Table 1-3 Continued. 
Everyday Tasks 
(Levine, Robertson 
et al., 2000) 

Paper and pencil tasks that measures 
goal retention, sub-goal analysis and 
monitoring.   
Proof reading & grouping A Paragraph 
of text and instructions to underline, 
circle and cross out words according to 
a set criteria and within a time 
limitation.  
Room Layout : A grid representing a 
seating layout for a meeting is given to 
the participant.  Questions are asked 
regarding the relative positions of 
company employees, such as,: “What 
company is just above the ‘B’ in Row 
2?” Each question is more difficult and 
scored on how long it took and was it 
correct. 
Grouping: Participants are asked to 
group individuals based on age and sex 
(information was on separate sheets of 
paper) as quickly as they can. Each 
question is scored by how much time is 
spent on reading instructions and time 
to complete the task, along with 
number of errors. 

Two observers 
score video 

-Early 
development, labor 
intensive scoring.  
-unknown whether 
previous 
experience, 
educational level 
effects 
performance. 

Porteus Maze Test 
(Porteus, 1959) 

Measures planning by using paper and 
pencil test. Test is a series of mazes 
that become more difficulty to 
complete.  The test is not timed and 
may take hours to complete.  Scoring is 
based on the number of errors. 
 

Licensed 
Psychology  

Questionable 
generalizability 
(Lezak, 2004) 

Problem-Solving 
Roleplay Test 
(PSRPT) (Sherr, 
1996b) 

Measures objective observer-rating 
responses of participant when 
confronted with face to face 
interpersonal problems in five brief 
role playing scenarios. The interaction 
is videotaped and scored by an 
independent rater.  
 
 

Two observers 
score video 

Early development, 
labor intensive 
scoring system 

TOFEA (Bamdad 
et al., 2003) 

Measures organizing and planning.  
Patient is asked to plan a vacation and 
gather information for pre-set criteria. 

Two observers 
score video 

Early development, 
labor intensive 
scoring system 
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Table 1-3 Continued. 
Tower of London/ 
Tower of Hanoi/ 
Tower of Toronto  
(TOL/TOH/TOT) 
(Goel, 1995; Saint-
Cyr, 1992; Shallice, 
1982) 

Measures planning and is considered a 
“brain teaser” puzzle.   
Participant is presented with rings and 
three upright sticks, and then is asked 
to move the rings to a predetermined 
arrangement. The participant must look 
ahead to plan the fewest moves 
necessary to come up with the best 
solution to the puzzle.TOH is similar, 
but uses different size pieces and 
measures inhibition rather than just 
planning. While the TOT adds color to 
the TOH pieces and, measures strategy 
development. 

Licensed 
Psychology 

Poor test re-test 
Cued problem to be 
solved and rules are 
given 

Observation    
BADS: 
Dysexecutive 
Quesitonnaire 
(DEX) (Wilson, 
1996) 

Measures Dysexecutive Functioning 
and includes 20 items measuring 
emotional, motivational, behavioral 
and cognitive changes. Participants rate 
0-4 never to very often. Examples of 
items are “I have trouble making 
decisions, or deciding what I want to 
do” and “I sometimes get over-excited 
about things and can be a bit ‘over the 
top’ at times”. 

Self and 
Informant 

Does not have 
standardized norms 
(Malloy & Grace, 
2005) 

FIM Problem 
Solving Item 
(Granger, 
Hamilton, Linacre, 
Heinemann, & 
Wright, 1993) 

Measures problem solving, which is 
described as “making reasonable, safe 
and timely decisions regarding 
financial, social and personal affairs; 
and initiating, sequencing and self-
correcting tasks and activities to solve 
problems”. Ratings indicate the amount 
of assistance that is needed and range 
from 1 (complete assistance required) 
to 7 (total independence).  A decision 
making tree is available to assist in 
selecting the correct score for each 
item. For example one arm of the tree 
for problem solving asks “does the 
patient need help to solve complex 
problems like managing a checking 
account or confronting interpersonal 
problems”; based on the answer to this 
question, then another question is 
selected until the final score is 
determined. The measure is typically 
rated by a consensus of professional 
providers that have directly observed 
the behavior.  

Professional -Only one item out 
of a total scale-not 
intended to stand 
alone. 
 
-Professional rater 
rarely observes the 
patient in the home 
environment. 
 
-Total scale has a 
ceiling affect and is 
not a reliable 
measure post 
discharge from 
inpatient 
rehabilitation 
(Gurka JA, 1999) 
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Table 1-3 Continued. 
Frontal Systems 
Behavior Scale™ 
(FrSBe) (Grace, 
2002)  
 

Measures frontal lobe functioning 
(specifically apathy and disinhibition) 
using a 46 item questionnaire.  
Participants are asked to rate each item 
based on their behavior before the 
injury and now. The rating scale is 1 -5 
ranging from almost never to almost 
always   Examples of items: “I am 
easily angered or irritated: I have 
emotional outbursts without good 
reason.” And “Show poor judgment, 
poor problem solver.” 
 

Self and informant Frontal lobe 
functioning versus 
specifically 
problem solving. 

Problem-Solving 
Inventory (PSI) 
(Heppner, 1988) 

Measures problem solving behaviors 
and attitudes toward problem solving.  
Questionnaire has 32 items with a 6 
point rating scale.  There are three 
dimensions: problem solving 
confidence, approach-avoidance style 
and personal control (control over 
emotions and behavior while problem 
solving).  

Self -Only has a self-
report 
-Not developed for 
TBI 
-Measures 
“attitudes” toward 
problem solving 

Problem-Solving 
Questionnaire 
(PSQ) (Sherr, 
1996a) 

Measures emotional self-regulation and 
logical thinking based on D’Zurilla and 
Nezu’s (1982, 2001) model. 
Questionnaire has 34 items, with three 
possible everyday problems presented, 
the participant is asked to think about 
how they solved these problems over 
the past two weeks and rate each 
question on a 6 point scale, from 
“rarely at all” to “more than once a 
day”.  Items are worded negatively and 
positively. Two dimensions are self-
regulation and clear thinking. 
Examples items: “Having emotional 
reactions that are out of proportion to 
situations, such as crying easily or 
yelling over minor problems”, and 
“Starting to act on a possible solution 
to a problem without first thinking 
about if it will work.” 
 

Self -Only has a self-
report 
-Measures 
“attitudes” toward 
problem solving 
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CHAPTER 2 
PSYCHOMETRICS OF THE DEVELOPED PROBLEM SOLVING ITEMS  

The Devastation of Traumatic Brain Injury (TBI) 

A Traumatic Brain Injury (TBI) results from a blow to the head that disrupts the normal 

functioning of the brain, ranging from mild to severe. Disruptions may be subtle and transient, or 

result in permanent disability. An estimated 1.4 million traumatic brain injuries occur annually, 

resulting in an estimated 5.3 million United States citizens that live with a disability due to TBI 

(Langlois, 2006).  Falls (28%) are the most common cause of TBI followed by car accidents 

(20%).  While on the military front, estimates ranging up to 22% of the 20,000 wounded in 

action during the Operation Enduring Freedom/Operation Iraqi Freedom (OEF/OIF) have 

sustained a TBI (Okie, 2005). The typical individual with a TBI is characterized as being male 

(1.5 times more than female) and 15-24 years of age (Langlois et al., 2003). Costs of the long-

term impairments and disabilities associated with TBI are estimated at 56.3 billion dollars 

annually (Thurman & Guerrero, 1999), while the full human cost is incalculable(McMahon, 

West, Shaw, Waid-Ebbs, & Belongia, 2005). 

The disabilities that result from TBI include a wide range of physical, cognitive and 

emotional deficits.  The physical deficits are easy to see; a wheelchair or assistive device alert 

society that the individual has been changed as the result of an injury.  However, cognitive 

deficits are not as evident and individuals that have slow processing or short-term memory 

deficits may be judged as being slow, intellectually impaired, or unmotivated.  While society has 

made many gains in adapting the physical environment for individuals with physical disabilities, 

cognitive deficits pose more complex challenges. Cognitive deficits such as short-term memory, 

attention, processing speed, social communication, and executive functioning are the most 

persistent of the deficits following TBI. In fact, improving memory and problem solving was 
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cited as one of the most frequent unmet needs one year after injury by individuals who were 

initially hospitalized for a TBI (Corrigan et al., 2004)). Cognitive deficits, such as problem 

solving have the most profound impact on an individual’s ability to live independently and 

maintain gainful employment (Warden, 2005).  For example, living independently requires that 

an individual is able to determine what to do when something goes wrong, such as a fire on the 

stove. Similarly, maintaining employment as a contractor requires an individual to be able to 

determine what to do if one of his/her tools breaks while building a house. The assessment and 

treatment of functional problem solving remains one of the most important issues facing 

rehabilitation of individuals with TBI, today (Cicerone, 2000).  

Assessment of Functional Problem Solving 

Given the very deleterious effects of impaired problem solving on the ability of the 

individual with TBI to live independently, it is essential that the individuals who show 

impairments in functional problem solving be accurately identified and their deficits in problem 

solving be precisely measured. Unfortunately, neuropsychological rehabilitation has struggled to 

create effective measures of functional problem solving in individuals with TBI. The complexity 

of problem solving has made it a difficult concept to define and measure, since the problem 

solving process involves several executive functioning domains, such as response to changing 

contingencies, planning and sequencing, strategy application and decision-making (Bechara et 

al., 2003). Traditional neuropsychological tests measure the ability level of each executive 

domain but do not assess the individual’s ability to synthesize skills from different domains. 

Additionally, the testing situation provides a cue that a problem needs to be solved.  Therefore, 

traditional testing will not reflect an individual’s ability to function in settings that are 

unstructured and where he/she has a variety of problems to solve(Burgess et al., 1998). 
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Functional tests rate the individual’s ability based on observations in “real life” situations. 

The advantages of rating ability in “real life” versus laboratory settings include the influence of a 

variety of cues that may exist in different settings in which the individual functions (well learned 

and novel, support of family, and the use of compensatory strategies. Additionally, the complete 

process of problem solving can be rated rather than the individual cognitive components within 

problem solving that are measured by traditional neuropsychological tests such as the Wisconsin 

Card Sorting Task (WCST)(Chaytor & Schmitter-Edgecombe, 2003).  

One of the most commonly used functional tests in TBI, is the Functional Independence 

Measure (FIM™) (Hall, Bushnik, Lakisic-Kazazic, Wright, & Cantagallo, 2001; Hawley, Taylor, 

Hellawell, & Pentland, 1999).  Even though the FIM has advantages over traditional 

neuropsychological tests, there remain significant limitations. The FIM has only one item (with a 

seven point rating scale) that addresses problem solving and uses the professional as the rater in 

an inpatient rehabilitation setting. Consequently, the FIM has a “ceiling effect” (failure to 

measure higher ability levels). That is, the higher ability levels of individuals within the 

community following discharge from an inpatient hospital are unlikely to be effectively 

measured by the problem solving item of the FIM. For this reason, the Functional Assessment 

Measure (FAM) items were added to the FIM.  The FAM items are more representative of 

behaviors that occur in the community instead of the hospital setting, such as the item “Safety 

Judgment” that reads: “Includes orientation to one’s situation, awareness of one’s deficits and 

their implications, ability to plan ahead, ability to understand the nature of situations involving 

potential danger and to identify risks involved, freedom from impulsivity, ability to remember 

safety related information, and ability to respond appropriately if danger arises” (Wright, 2000).   

This item expands the construct of problem solving to include dangerous situations an individual 
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may encounter in the community that requires timely problem solving. The FAM improved the 

“ceiling effects” of the FIM™ slightly, however, there continues to be difficulty in 

discriminating higher ability levels (Hall, High, Wright, Kreutzer, Wood, 1996).  Additionally, 

the FIM/FAM requires a significant amount of training to administer reliably, the rehabilitation 

professional is often unable observe the patient’s performance in the home and community, and 

must rely on patient and/or family report. While the FIM/FAM offer advantages over traditional 

testing, the limitations include: not measuring higher abilities, amount of training needed to 

administer, and the inability of trained professionals to observe the daily performance in the 

community.  These limitations suggest a need for a better measure of problem solving for 

individuals diagnosed with TBI.  

 The following study was conducted to develop a theoretically based measure of everyday 

problem solving in individuals with TBI. We hypothesized that 1) the developed problem solving 

items would load onto the four constructs of problem solving skills from a theoretical model of 

problem solving; 2) the item difficulty hierarchy would match the hypothesized hierarchy; and 

that 3) the caregiver would produce the most psychometrically sound ratings.   

Methods  

Research Participants  

Participants included individuals diagnosed with severe TBI (n=80) and their caregivers 

(n=80) (Table 2-2).  Caregivers were defined as a friend or family member who observes the 

individual’s behavior at least twice a week. Half of the participants diagnosed with TBI were 

either attending outpatient therapy within the first year of recovery (n=40), or were at least one 

year post injury (n=40). Participants were recruited from three rehabilitation centers in the 

southeastern region of the United States, using the following inclusion criteria: 1) a diagnosis of 

severe TBI who is currently either in outpatient therapy (less than one year post injury) or more 
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than one year post injury; 2) 18 to 85 years of age; 3) no previous diagnosis of schizophrenia or 

psychotic disorder; 4) no prior diagnosis of mental retardation and 5) English is the first 

language.     

Item Development  

To capture problem solving ability, items were generated to reflect each step of the 

“Problem Solving Proper” arm of D’Zurilla & Nezu’s problem solving model (Table 2-1). The 

individuals diagnosed with TBI and their caregivers were chosen as raters of the items, since 

they observe the behavior in the community and home settings, while the professional does not.  

Therefore, the items were written to facilitate identifying skills that had been performed in the 

past two weeks.   

The original items generated by the research team were reviewed by focus groups 

consisting of individuals diagnosed with TBI, caregivers and professionals that work with 

patients diagnosed with TBI.  Items were added or changed based on the focus group feedback, 

resulting in the final 20 items listed in Table 2-1. The items were than administered to 80 

participants and their corresponding caregivers. The 20 items were embedded in a questionnaire 

of 226 items from a larger National Institute of Health study. Participants were asked to circle 

the following ratings based on the individual patient’s behavior over the past two weeks: Never, 

Sometimes, Often, Always, and Not Applicable (N/A). A rating of N/A was chosen if the rater 

had not observed that behavior in the past two weeks.  The total length of testing within the 

larger study for individuals diagnosed with TBI was approximately three hours, and one to two 

hours for caregivers.  

Data Analysis 

Factor analyses was conducted to determine whether the developed items fit the D’Zurilla 

and Nezu’s four factor model of problem solving and to determine the relationship of the items 
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to each other.  First, a confirmatory factor analysis (CFA) using MPlus (version 4.1) was 

conducted to determine the goodness of fit of the items to the four factor problem solving model, 

followed by a CFA to determine a goodness of fit to a one factor (unidimensional) model of 

problem solving. Next, a principal components analysis (PCA) using SAS (version 9.1) was 

conducted to explore the relationships of items for future studies. Finally, an item analysis was 

conducted using Rasch analysis (WinSteps version 3.57.2) to determine item-difficulty hierarchy 

structure, and item-level psychometrics for both the individual and their caregiver.   

Prior to analysis, the following issues with the data were addressed: 1) items that were 

rated “not applicable” were considered missing data and were imputed using SAS version 9.1, 

prior to conducting only the CFA. Patient rated items had 141 missing data points and caregiver 

rated items had 254 missing data points; 2) the item, “Plans a short trip using public 

transportation,” was deleted (prior to all the analyses and missing data calculations), since the 

response from both patient and caregiver groups was less than 50%; 3) Items that were worded 

negatively were reverse-scored for both PCA and item analysis; and 4) the 80 patients and 80 

caregivers were analyzed separately to reduce additional variance that may have resulted from 

different raters.   

The following criteria were used to determine goodness of fit to the four and one factor 

model:  1) chi-square p-value of > .05, indicates a significant fit; 2) comparative fit indices (CFI) 

and Tucker-Lewis Index (TLI), the closer to 1.0, the better the fit; 4) root mean square error of 

approximations (RMSEA), < 0.06; and 5) weighted root mean square residual (WRMR), < 0.1, 

(Brown, 2006). 

The PCA was conducted to explore the relationship of the items to possible components 

(factors).  The following criteria was used to retain and interpret factors: 1) factors with 
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eigenvalues > 1, were retained; 2) factors that did not account for more than 10% of the total 

variance were not retained; 3) factors that had less than 4 items loading at least > .30 were not 

retained; and 4) factors that were clinically interpretable were retained (Brown, 2008; Portney, 

2008).  Items that load highly onto more than one factor or had small loadings on all factors were 

considered to be factorial complex (not explained by factors) and were closely examined for 

possible revision or future elimination (Brown, 2006).  The PCA results provided additional 

information over the confirmatory factor analyses about the relationship of the items to the 

concept of problem solving ability.  

 A Rasch analysis was conducted to determine the psychometrics of the patient and 

caregiver ratings of the 19 items. The Rasch analysis model is an item response theory, 1-

parameter model that calculates the probability of a person with a certain ability level of 

performing on an item of a calculated difficulty level. The mathematical equation is:  Log 

[Pnik/Pni(k-1)] = Bn- Di – Fk (where: Pnik   = probability of person n being rated at step k on 

domain i; Pnik-1 = probability of person n being rated at step k-1 on domain i; Bn = ability of 

person n; Di = difficulty of item i; and Fk = difficulty making the transition from rating step k-1 

to k).  For example an individual with high ability has a high probability of performing well on 

easier items, while an individual with low ability has a high probability of performing poorly on 

difficult items (Lincacre, 2002). The analysis provides information on: 1) the performance of the 

four rating options (never, sometimes, often and always); 2) how well items fit the Rasch model; 

3) the hierarchy of the items from easy to difficult, and 4) how well the measure separates 

persons of different abilities; and 5) the match of the item difficulty to the person ability.  First, 

performance of the rating options “never, sometimes, often, and always” were examined using 

Linacre’s three essential criteria for rating scales (Linacre, 2002). The criteria are: 1) there must 
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be ten responses to each option; 2) category measures advance (e.g., the average measure for 

rating category two is greater than the average measure for rating category one); and, 3) each 

rating category is performing close to mean randomness (mean square outfit statistic of < 2.0).  

Next, the examination of the infit statistics provided information about whether an individual 

item “fits” the Rasch model. Items with an “Infit” mean square (Mnsq) of > 1.4 reflect greater 

than 40% more variance than predicted by the Rasch model (Bond & Fox, 2001). Items with an 

infit of greater than 1.4 were suspect and considered for possible revision, or elimination. Third, 

the hypothesized item difficulty hierarchy was compared to the empirically derived item 

difficulty hierarchy produced by the Rasch analysis.  Fourth, how well the items separate 

individuals into different categories of ability (such as poor ability, average ability and good 

ability) was determined by calculating the number of strata.  The formula used to calculate the 

strata of the sample was:  Hp= (4Gp+1)/3, where “Gp” represents the person separation value 

provided by the WinSteps output (Wright & Masters, 1982, p.106).  A strata of two is desired to 

separate the sample into two ability levels. Finally, the match of the difficulty of the item to the 

ability of the person was examined by visually inspecting the WinSteps person-item map. The 

desired distribution is to have the person and item means within two standard deviations from 

each other and should not show ceiling or floor effects (Velozo, Choi, Zylstra, & Santopoalo, 

2006).  

Results  

The demographic and clinical characteristics of the study participants are presented in 

Table 2-2. The average age is 34 years for both outpatients and 1-year post participants 

diagnosed with TBI, while that of the caregiver is 49. Individuals diagnosed with TBI have less 

education than caregivers.  Individuals diagnosed with TBI who are at the 1-year or more post 
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phase of recovery has more education than those in the outpatient phase of recovery. The sample 

is predominately White, with 17.5% or less African American participants. 

Model Fit  

Confirmatory factor analysis 

The results of the confirmatory factor analyses indicated that the 19 items did not fit the 

four factor hypothesized model or the one factor model for either patient or caregiver rated items. 

Chi Square p value and other fit indices, such as comparative fit indices (CFI), Tucker-Lewis 

Index (TLI), root mean square error of approximations (RMSEA), weighted root mean square 

residual (WRMR) did not reach the criteria levels for either the four or one factor models 

(indicated in the left column of Table 2-3).    

Principal component analysis 

To provide further information on the dimensions of the items, a principal components 

analysis (PCA) was conducted on both the patient and caregiver rated items. Five factors have 

eigenvalues greater than one for both patient and caregiver data (Table 2-4).  However, only two 

factors explain at least ten percent of the variance for patient and caregiver rated items, (see 

shaded cells in Table 2-4) (Portney & Watkins, 2008). Therefore only two factors were retained 

to evaluate the relationship of the items. 

  Tables 2-5 and 2-6 present the factor loadings for patient and caregiver ratings, 

respectively (factor loadings > .30 are shaded gray). The majority of the patient rated items (16) 

load onto Factor 1, while 13 of the caregiver rated items load onto factor one.  However, six of 

the patient items and eleven caregiver items load onto Factor 2.  Of these items three of the 

patient items and five of the caregiver items are factorial complex (loading onto more than one 

factor).  While the CFA did not support a one factor solution, the PCA shows that a majority of 

the items load onto the first factor for patient rated items and to a lesser degree for caregiver 
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rated items. Thus, for purposes of this manuscript, all further analyses will treat all 19 items will 

be treated as a single factor.  

Item Level Psychometrics  

Rating scale analysis 

The rating scale (1= never, 2= sometimes, 3= often and 4= always) was evaluated 

according to Linacre’s three essential criteria; which are: 1) at least 10 responses to each 

category rating; 2) average measure of each category increases incrementally, and 3) each 

category has a mean square (MNSQ) outfit of < 2.0. Both patient and caregiver rating scales met 

all three criteria. The first criterion was met with at least 247 patient responses per category and 

at least 78 caregiver responses per category (Table 2-7).  The second criterion was met as rating 

categories one through four increased incrementally (Table 2-7). The third and final criterion 

(outfit MnSq < 2.0) indicates that that each rating-scale category is performing close to mean 

randomness.  Each of the four rating categories ranged in MNSQ outfit from .83 to 1.11 for 

patients and .81 to 1.32 for caregivers, which is well below the 2.0 criterion.   

Fit statistics 

Fifteen of 18 items for the patient and 13 of 18 items for the caregivers “fit” the Rasch 

model, (infit/outfit MNSQ of <1.4, standardized Z ≤ 2.0)) (Tables 2-8 and 2-9. Also of note, two 

of the patient rated items and one of the caregiver rated items, with high infit also had very low 

point measure correlations with the other items (<|.15|), (Tables 2-8 and 2-9). While one of the 

patient rated items “makes errors” has an acceptable infit and outfit, it shows a point measure 

correlation of .00.  Two items that share a high infit for both patient and caregiver rated items are 

“Problems managing money” and overly trusting”.  
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Item difficulty hierarchy 

The hypothesized item difficulty hierarchy is presented in Figure 3-2, and the empirical 

item difficulty hierarchy for patient rated items and caregiver rated items is presented in Figures 

3-2 and 3-3, respectively. The people are depicted by “X” on the left side of the figure while the 

items are listed on the right side of the figure with lower able people and easier items at the 

bottom and more able people and more difficult items at the top. 

The easiest items in both the patient and caregiver rated hierarchies are “follows safety 

rules” and “notice warning light”.  While, the most difficult items are different for patient and 

caregiver rated hierarchies, with “gives up first attempt” and “problem managing money”  the 

most difficult items for the patient rated hierarchy and “Tries a different approach”, “completes a 

complex task” and “overly trusting” the most difficult items for caregiver rated hierarchy.  

These two empirically derived hierarchies are compared to the hierarchy that was 

hypothesized prior to analysis (Figure 3-1).  Easier items such as “notices a warning light”; and 

“follows safety rules” are at the bottom of each of the hierarchies. Items such as “problems 

managing money” are at the top of the hierarchy for the patient rated items and the hypothesized 

hierarchy, but not the caregiver rated hierarchy.  The item “overly trusting” was hypothesized to 

be a lower problem solving ability item, while it falls toward the top of both patient and 

caregiver hierarchies.  

Person separation 

The items are effective in separating individuals into different ability levels.  Person 

separation for patient rated items is 1.68 while the caregiver rated items person separation is 

2.26.  The resulting strata of person separation are 3.57 for the patient rated measure and 4.35 for 

the caregiver rated measure.  
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Match of item difficulty to person ability 

The distribution of the person ability level is depicted on the left in Figures 3-2 and 3-3.  

The mean of the person ability is the “M” to the left of the vertical line, while the mean of the 

item difficulty is the “M” on the right of the line in the figures. One and two standard deviations 

are represented by “S” and “T”, respectively on the left of the vertical line for person ability and 

the right of the vertical line for item difficulty.  Both patient and caregiver difficulty means for 

items are below the person ability means but are within two standard deviations of each other. 

There are no ceiling or floor effects for either the patient or caregiver rated measure.    

Discussion 

Aim and Summary of Results  

The aim of this study was to create a measure of everyday problem solving skills based on 

a theoretical model. In summary, while CFA could not support a four-factor or single factor 

model, the PCA lends some support to the use of a single factor model. Items show a predictable 

rating scale structure and the majority of items showed good fit statistics. While the item 

difficulty hierarchy only partially supported the existing theoretical models, the 19 items were 

successful in separating participants into several levels of ability. These initial findings have 

implications for problem-solving theory development and measurement. 

Model Fit 

The factor analytic results of this study bring into question the use of a problem solving 

model that has been cited in the TBI literature for over 20 years. The four steps (dimensions) of 

the problem solving proper aspect of D’Zurilla and Nezu’s problem solving model: definition 

and formulations, alternative solutions, decision making, and solution implementation could not 

be confirmed using CFA of our newly developed instrument. Similarly, Maydeau-Olivares and 

D’Zurilla (1996) were unable to confirm the four dimensions of the original problem solving 
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model using confirmatory factor analysis on the SPSI when administered to college students. 

Instead, based on exploratory analysis they concluded that the four steps fell under a single 

factor. Unfortunately, in the present study, we were also unable to confirm a single factor 

solution using CFA.  There could be a number of possible reasons for not confirming Maydeau-

Olivares and D’Zurilla’s single-factor results. First and foremost, the present study did not have 

adequate power for CFA. That is, the sample size for the present analysis was not adequate for 

factor analysis. Grosuch (1983) recommends at least five subjects per item when the factor 

loading is high. This may explain why neither the four factor nor the one factor models could be 

confirmed. The power limitation will be discussed later in the discussion. Another possible 

reason that our results are inconsistent with that of Maydeau-Olivares and D’Zurilla, is that our 

instrument may have had different dimensions than did their instrument.  Maydeau-Olivares and 

D’Zurilla’s instrument by design included all of the components of the original model, while our 

instrument was designed to capture only the four steps of the problem solving proper aspect of 

the model. Furthermore, while Maydeau-Olivares and D’Zurilla found that items representing 

the four steps fell under a single factor, this was based on an exploratory factor analysis and they 

did not go further to confirm the single factor. Finally, differences in results may be due to the 

different populations analyzed.  Maydeau-Olivares and D’Zurilla tested college students, while 

in contrast our study focused on the TBI population. Individuals diagnosed with TBI may not 

demonstrate the pattern of problem solving skills demonstrated by college students. For example 

individuals diagnosed with TBI frequently have problems with memory that few college students 

experience. This could lead to individuals with TBI forgetting the solution they chose to 

implement if distracted during a task, creating a different pattern of challenges than typically 

experienced by a college student. While we were unable to confirm the four or one factor model, 
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we were able to examine the relationship of the items using a PCA. We expected the steps of the 

problem solving model would load heavily onto one factor versus another. There is some 

evidence that this may be happening in the patient items. Three items that address “alternative 

solutions” load onto the first factor and four that address “decision making” items group onto 

factor 2. While this provides some support to D’Zurilla and Nezu’s problem solving model, it 

should be noted that no clear pattern existed for caregivers. Finally, while there may be little 

evidence of the items loading onto the steps of the model, the majority of the items for both 

patient and caregiver did load onto the first factor. Therefore, the most parsimonious solution in 

the PCA was a one factor model. 

Item Analysis 

On this assumption that the items represent a single construct, all the items were included 

in the Rasch analysis. Overall both the patient and caregiver rated items demonstrated reasonable 

measurement qualities on the aspects evaluated. The rating scale of never, sometimes, often, and 

always performed well within the Linacre’s three essential criteria.  Each category had at least 10 

responses to each category, increased incrementally, and performed close to the mean 

randomness. While the rating categories performed in the expected manner, of particular concern 

was the number of missing ratings. The “N/A” was used 254 times for caregivers and 141 times 

for patients out of 1520 potential responses.  Both the patient and caregiver rated the following 

items “N/A” most frequently: problems managing money; goes between written instructions and 

task; makes errors when solving problems; and completes complex tasks. Similarly, the item 

“Plans a short trip using public transportation” was dropped prior to analysis due to less than 

50% response; indicating that perhaps the sample did not engage in this activity as well. Possible 

reasons for not engaging in these activities may be because opportunities to do these activities 
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were not available, or that individuals with cognitive deficits were not allowed to do certain 

activities, such as “use public transportation” because of the potential dangers involved. 

Fit Statistics 

Following the rating scale analysis, item fit statistics were determined.  The majority of the 

items performed well within the Rasch model, with 84% of the patient items and 74% of the 

caregiver items fitting the Rasch model.  Two items that misfit for both patient and caregiver 

rated items were, “problems managing money” and “overly trusting”. A high fit statistic may 

occur for the following reasons. First the item may not be worded clearly, for example “overly 

trusting” may be interpreted by raters as a desired behavior while others recognize it as an 

undesirable behavior.   

Second, items may be interpreted differently depending on environmental supports. That is 

environmental supports may be in place to aid some patients with low problem solving ability 

making this item easier for them than expected, such as having someone manage paying the bills 

and only allowing the individual spending money for lunch, or always having a caretaker with 

them to prevent the patient from being vulnerable to perpetrators.  Third, the item may not 

represent the same construct as the other items. For example, the item “jumps to a solution” may 

misfit for the patient rated items, since it loads more in factor 2 than in factor 1.In summary, 

while, the majority of the items fit the Rasch model, those that did not may be considered for 

modification, elimination, or consideration for reflecting a sub construct of problem solving.   

Of particular interest in the present study, are the item calibrations generated by Rasch 

analysis. That is, the analysis arranged items into a difficulty hierarchy.  In general, both the 

patient’s and caregiver’s empirically driven hierarchy reflected the hypothesized hierarchy. For 

example items such as “notice a warning light” appeared at the bottom of the hierarchy (easier 

items) for both patient and caregiver, while items such as “problems managing money” appear at 
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the top (difficult items) of the hierarchy for patients, and “complete complex tasks” for the 

caregivers. However some items did not appear in the empirically driven hierarchies as 

anticipated. For example, “Problems managing money” in the caregiver hierarchy appeared 

easier than expected and “overly trusting” in both patient and caregiver hierarchies appeared 

more difficult than expected. The above empirical findings provide initial support for modifying 

our thinking and theories about problem solving. 

Overall Measurement Qualities of Instrument 

Several psychometric findings support future research and development of our newly 

developed problem solving measure. First person separation reliability (which is analogous to 

Cronbach’s alpha) for patient and caregiver ratings approached acceptable levels (.68 and .84, 

respectively). Second, the instrument was successful in discriminating participants into different 

levels of problem solving.  Patient items separated into three statistical strata of problem solving 

abilities while caregiver items are separating into four statistical strata of problem solving 

abilities. Finally, the categories of person ability were fairly well- matched with the levels of 

item difficulty. There were no ceiling or floor effects. Person ability means, for both patient self-

ratings and caregiver ratings, were within two standard deviations of the item difficulty means. 

Limitations 

With respect to all of the above findings, the following limitations to this study should be 

taken into consideration.  First, the sample size was small. The recommended minimum number 

of subjects needed to conduct a factor analysis, such as CFA and PCA is five subjects per item 

when the factor loading is high and there are many items for each factor (Gorsuch, 1983). 

The sample size might be considered small for a Rasch analysis. Wang and Wang, (2005) 

recommend at least 100 subjects for stable calibrations within a 20 item instrument.  A second 

limitation is that much of the sample selected “not applicable” for four of the items hypothesized 
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to be more difficult, which created missing data for those items.  While, the missing data was 

imputed for the CFA, it was not for all other analyses.  Thus, information about these activities 

(hypothesized to be more complex activities) was reduced. Finally, since the results of the CFA 

did not support a one factor model and the PCA suggest that the instrument is multi-dimensional, 

the Rasch model (which assumes unidimensionality) might not be the appropriate model to 

analyze this data.  A multi-dimensional Rasch or a multi-dimensional Item Response Theory 

model may be a more appropriate model to use. 

Conclusions 

In conclusion, we have taken a complex cognitive process, problem solving, and generated 

a measure with reasonable measurement characteristics. This study is the first to attempt to 

measure everyday measure of problem solving specifically for individuals diagnosed with TBI.  

While the present findings could not support D’Zurilla and Nezu’s model, it should be noted that 

others have failed to produce empirical findings to support this model. It is possible that this 

model may be  inappropriate for individuals with TBI. That is, the specific cognitive deficits 

presented by individuals with TBI may preclude the stages of problem solving typically 

presented by individuals without TBI. This first attempt at creating a measure of problem solving 

has resulted in a reasonable measure with reasonable psychometric qualities and has opened a 

path to further define the aspects of everyday problem solving in TBI.  

Future Directions 

A multi-dimensional analysis may result in a more sensitive analysis that would reveal the 

relationship of the items with several underlying dimensions. Alternatively, we may need to 

explore other models of problem solving.  While the current model has been used for over 20 

years to explain this complex concept called problem solving in individuals diagnosed with TBI, 

it may require a more complex model, or a model that captures the unique patterns of problem 
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solving difficulties that these individuals experience. Finally, while the measurement 

characteristics are adequate, we can take steps to improve the psychometrics of this instrument.  

For example, the misfitting items can be reviewed to determine whether rewording or breaking 

the item down into smaller components may result in individuals rating these items. For 

example, the item “problems managing money” could be broken down into smaller components, 

such as: “able to make purchases, such as buying lunch”; “able to pay monthly bills”; and “able 

to manage a credit card” to create items that better “fit” individuals with different levels of 

money management skills. Finally we should consider eliminating items. For example the item 

“Overly Trusting” had high infit and outfit statistics for both caregiver and patient rated items. 

This may indicate that the raters may be interpreting this item differently.  Another method to 

consider for future studies is differential item functioning (DIF).  DIF is a statistical approach 

that identifies differences in the difficulty level of items relative to another factor. For example 

DIF may provide us a further understanding of how individuals with TBI view their own 

problem solving skills versus how a caregiver views these problem solving skills.  

This study has provided the initial step in testing the psychometric properties of a measure 

of everyday problem solving that can be rated by individuals diagnosed with a TBI, as well as 

their caregivers. The concept of problem solving may be inherently multidimensional and require 

further evaluation using a multi-dimensional model.  Nevertheless, the psychometric qualities 

such as person separation and person-item match are good.   While further research is needed, 

this instrument provides a basis for the empirical study of everyday problem solving skills in 

individuals diagnosed with TBI. 
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Table 2-1:  Instrument 
D’Zurilla’s problem solving model Problem solving items 

 
Problem Solving Proper 2nd Section of Model 

1. Definition & Formation a. Notices when a warning light appears on the dashboard (for example, seat belt, door ajar, emergency brake, engine 
service).  
 
b. Initiates a discussion about future needs (asking about financial issues or return home after hospitalization, asking 
about financial issues, or resuming work or school).  
 
c. Plans a short trip using public transportation (for example, bus or subway).  
 
d. Overreacts to frustrating situations (for example, tool does not work, someone takes parking place).  

2. Alternative Solutions a. Comes up with an alternative solution when the first solution does not work (for example, when a drain cleaner does 
not work, calls a plumber).   
  
b. Suggests or attempts a solution to a problem.  
 
c. Tries a different approach to a problem when the first one does not work. 
 
d. Gives up if first attempt to solve a problem is not successful.   
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Table 2-1 Continued. 
3. Decision Making a. Follows safety rules (for example, locks wheelchair brakes when stopped, not opening doors to strangers, looks both 

ways before crossing street).  
 
b. Able to make quick, simple decision (for example, where to go to dinner).   
 
c. Allows others to solve problems for them when they could have done it themselves.  
 
d. Jumps to a solution when attempting to solve a problem.   
 
e. Is overly trusting (does not recognize when being taken advantage of). 
 
 
f. Has problems managing money (for example, tries to make purchase without enough money, overdrawing checking 
account, running up credit cards).   

4. Solution 
Implementation/Evaluation 

a. Goes back and forth between reading instructions and doing a task (for example, reading a recipe while cooking, 
looking at a manual to repair a car, looking at instructions to put together a new purchase).  
 
b. Complete a complex task that has several steps (for example, cooking a complete dinner, doing a house repair or 
building something).  
 
c. Tells someone or takes action when something goes wrong (for example, water on the floor, shoes untied, or pot 
boiling over).  
 
d. Seeks help when needed.  
 
e. Makes reasonable attempts to solve problems before asking for help. 
 
f. Makes errors when solving a problem that has several steps (for example, cooking/following a recipe, shopping, car 
maintenance.  
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Table 2-2:  Subject demographics 
        Outpatient           1-year Post  
 TBI  

(n = 40  ) 
Caregiver  
(n = 40 ) 

TBI  
(n = 40 )  

Caregiver   
(n = 40 ) 

Age 
 

33.9±13.5   49.5±13.6 
 

33.9±13.5 
 

49±15.8 
 

Gender 
(Frequency) 

F 32.5% (13)  
M 67.5% (27) 

F 85% (34) 
M 15% (6) 

F 32.5% (13) 
M 67.5 (27) 

F 72.5% (29)  
M 27.5% (11) 

Age 
 

33.9  ± 13.5   49.5  ± 13.6 33.9  ± 13.5 49  ± 15.8 

Gender 
(Frequency) 

F 32.5% (13)  
M 67.5% (27) 

F 85% (34) 
M 15% (6) 

F 32.5% (13) 
M 67.5 (27) 

F 72.5% (29)  
M 27.5% (11) 

White (Non-
Hispanic 

72.5% 72.5% 87.5% 92.5% 

African American 17.5% 17.5% 5% 7.5% 
Hispanic American 7.5% 7.5% 2.5% 0% 
Other 2.5% 2.5% 5% 0% 
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Table 2-3:  Confirmatory Factor Analysis Results 
Four-factor model One-factor model  

Fit indices (criterion) 80 
patients 

80 
caregivers 

80  
patients 

80  
caregivers 

Chi-square of model fit 
Degrees of freedom 
P-value (p > .05) 

112.71 
32 
0.000 

102.41 
35 
0.000 

112.56 
32 
0.00 

103.73 
35 
0.000 

CFI/TLI (the closer to 1.0 the better) 0.80 0.84 0.80 0.84 
TLI (the closer to 1.0 the better) 0.82 0.89 0.82 0.89 
RMSEA (< .06) 0.18 0.16 0.18 0.16 
WRMR (< 0.1) 1.45 1.07 1.48 1.09 
 
 
Table 2-4:  Patient/Caregiver variances 

Patient variance Caregiver variance 
 Eigenvalue Proportion% Cumulative% Eigenvalue Proportion% Cumulative% 
Factor 1 6.00 32 32 7.53 40 40 
Factor 2 2.47 13 45 2.92 15 55 
Factor 3 1.77  9 54 1.78  9 64 
Factor 4 1.48  8 62 1.04  7 71 
Factor 5 1.13  5 68 1.03  5 77 

 

Table 2-5:  Patient rated items: Rotated factor pattern  
Model Items Factor 1 Factor 2 
Dec Able to make a quick simple decision           0.78 0.23 
Alt Comes up with an alternative solution         0.78 -0.23 
Alt Suggests or attempts a solution to a problem  0.72 0.11 
Alt Tries a different approach to a problem        0.71 0.19 
Sol   Makes reasonable attempt to solve problem      0.70 0.25 
Sol Tells someone to take action                   0.68 0.01 
Def Notices when a warning light appears            0.61 -0.09 
Def Initiates a discussion about future needs       0.57 -0.21 
Dec Follows safety rules                      0.56 0.04 
Sol Breaks a job into smaller parts        0.54 0.13 
Alt Gives up if first attempt to solve a          0.54 0.25 
Sol Goes back and forth between written material   0.53 0.14 
Sol Seeks help                 0.51 -0.12 
Dec Allows other to make decisions               -0.10 0.71 
Dec Problems managing money          0.34 0.70 
Dec Is overly trusting            -0.22 0.70 
Dec Jumps to solution              -0.37 0.56 
Sol Makes errors when solving problems      0.36 0.52 
Def  Over Reacts to frustrating situations -0.01 0.40 
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Table 2-6:  Caregiver rated items:  Rotated factor pattern  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Table 2-7:  Summary of category structure 

 

 
 
 
 

 

  Factor 1 Factor 2 
Dec Allows other to make decisions          0.87 0.21 
Def  Notices when a warning light appears           0.83 -0.07 
Dec  Is overly trusting             0.74 -0.07 
Sol  Makes errors when solving problems           0.70 0.06 
Sol  Goes back and forth between written material      0.70 0.13 
Dec  Problems Managing Money            0.68 0.03 
Sol  Breaks a job into smaller parts           0.65 -0.01 
Alt  Gives up if first attempt to solve a          0.64 0.48 
Sol  Makes reasonable attempt to solve problem         0.53 0.47 
Dec   Follows safety rules             0.52 0.04 
Alt  Suggests or attempts a solution to a problem      0.20 0.85 
Def  Over reacts to frustrating situations          -0.26 0.82 
Def  Initiates a discussion about future needs         0.02 0.75 
Sol  Tells someone to take action            0.35 0.65 
Dec  Able to make quick simple decision           0.10 0.64 
Alt  Comes up with an alternative solution          0.56 0.58 
Alt  Suggests or attempts a solution to a problem      0.12 0.47 
Sol  Seeks help             -0.34 0.41 
Dec  Jumps to solution             0.13 -0.63 

 Patient category structure Caregiver category structure 
Category label Observed 

count % 
Observed 
Average 

Outfit 
MNSQ 

Observed 
count % 

Observed 
Average 

Outfit 
MNSQ 

1 Never 249 -1.15 1.11 78   -.26 1.32 
2  Sometimes 430 - .36   .93 325   .12   .88 
3  Often 306   .64 1.02 439   .79   .81 
4  Always 403 1.40 1.03 391 1.80 1.03 
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Table 2-8:  Patient rated items: Infit statistics 
INFIT OUTFIT Patient rated item  

INFIT statistics 
 

 
Person 
measure 

 
Model 
S.E. 

 
MNSQ 

 
ZSTD  

 
MNSQ 

 
ZSTD 

 
PTMEA 
CORR. 

Person: Real sep: 1.47 
             Reliability: .68 

       

Problems_managing_money  1.79 .20 2.09    4.4 2.28  5.0 -.03 
Gives_upfirst_attempt    2.08 .20 1.43    2.1 1.56  2.6 -.18 
Overly_trusting           .93 .15 1.53    2.9 1.50  2.7  .30 
Other_make_decisions     1.35 .17 1.29    1.6 1.21  1.2  .29 
Notice_warn_light       -1.60 .20 1.24    1.1 1.15   .6  .36 
Overreacts_to_frustr     1.58 .17 1.05     .4 1.07   .4  .34 
Complete_complex_task    -.29 .15 1.00     .0 1.05   .4  .34 
Makes_errors             1.42 .18 1.02     .2  .99   .0  .00 
Quick_simple_decision    -.79 .14  .98    -.1  .98  -.1  .46 
Jumps_to_solutions        .64 .14  .94    -.3  .90  -.6  .50 
Initiates_discus_needs   -.67 .14  .93    -.5  .93  -.4  .53 
Seeks_help               -.95 .15  .88    -.8  .85  -.9  .48 
Goes_btw_written_task    -.26 .16  .85   -1.0  .84 -1.0  .56 
Makes_attempt            -.93 .14  .77   -1.7  .84 -1.0  .57 
Follows_safety_rules    -1.38 .16  .75   -1.5  .68 -1.7  .59 
Tries_diff_approach      -.70 .14  .68   -2.6  .74 -1.9  .58 
Tells_some_take_action   -.88 .14  .68   -2.6  .68 -2.2  .67 
Suggests_solution        -.60 .14  .68   -2.6  .68 -2.4  .61 
Alternative_solution     -.74 .15  .55   -3.7  .56 -3.3  .75 

 

Table 2-9:  Caregiver rated items: Infit statistics 
INFIT OUTFIT Caregiver rated item  

INFIT statistics 
 

 
Person 
measure 

 
Model 
S.E. 

 
MNSQ 

 
ZSTD  

 
MNSQ 

 
ZSTD. 

 
PTMEA 
CORR. 

Person: Real sep: 2.26 
             Reliability: .84 

      
 

 

Jumps_to_solutions       .36  .16 1.72   3.8 2.03   4.9  .10 
Complete_complex_task    .61  .20 1.83   3.5 1.95   3.6  .43 
Problems_managing_mone  -.32  .21 1.75   3.2 1.49   1.9  .56 
Overly_trusting          .60  .17 1.45   2.5 1.52   2.7  .51 
Notice_warn_light       -.74  .20 1.42   2.1 1.36   1.4  .49 
Initiates_discus_needs   .17  .16 1.34   2.1 1.28   1.7  .54 
Other_make_decisions    -.05  .17  .89   -.7 1.11    .7  .51 
Quick_simple_decision    .35  .15  .99    .0  .96   -.2  .54 
Seeks_help              -.45  .16  .95   -.3  .91   -.4  .50 
Overreacts_to_frustr    -.17  .17  .90   -.6  .86   -.7  .54 
Goes_btw_written_task    .53  .21  .86   -.7  .81   -.9  .67 
Follows_safety_rules    -.67  .18  .84   -.9  .79  -1.0  .61 
Makes_attempt           -.08  .16  .82  -1.2  .77  -1.4  .68 
Tells_some_take_action  -.75  .17  .77  -1.5  .68  -1.6  .62 
Tries_diff_approach      .70  .16  .69  -2.2  .68  -2.2  .66 
Suggests_solution        .30  .16  .64  -2.8  .62  -2.6  .70 
Alternative_solution     .40  .19  .62  -2.4  .60  -2.3  .75 
Gives_upfirst_attempt   -.45  .16  .60  -3.0  .56  -2.9  .67 
Makes_errors            -.34  .21  .34  -4.7  .41  -3.3  .63 



 

 

56 

 

 

Figure 3-1: Hypothesized Hierarchy 
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Figure 3-2:  Patient item map 
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Figure 3-3: Caregiver item map 

 



 

 59

CHAPTER 3 
CONCURRENT VALIDITY OF THE 19 DEVELOPED ITEMS  

Introduction 

Currently there are no gold standard measures that capture problem solving ability in the 

real world setting. The existing measures can be categorized as traditional neuropsychological 

measures, simulation measures and observational questionnaires. The limitations of the measures 

in each of these categories are discussed.  

First, the traditional neuropsychological measures are criticized for lacking ecologically 

validity (Burgess, Alderman et al. 1998; Chaytor and Schmitter-Edgecombe 2003). For example, 

individuals who test within normal limits on traditional neuropsychological tests conducted in 

the laboratory setting such as, the Wisconsin Card Sorting Task (WCST) and the Tower of 

London test, often exhibit problem solving deficits in real world settings (von Cramon 1992; 

Levine, Robertson et al. 2000).  

Second, simulation tests are often task specific, lack correlation with performance 

measures, and require work intensive scoring. The Rusk Problem Solving Roleplay Test is an 

example of a simulation test, which requires two raters using an elaborate rating system, to score 

videotaped behavior and lacked correlation with performance and self-report measures (Rath, 

Langenbahn et al. 2004).  

Third, standardized questionnaires either have only a few items regarding problem solving, 

or use raters that may lack objectivity. Examples of standardized questionnaires used to measure 

problem solving are the Functional Independence Measure and Functional Assessment Measure 

(FIM+FAM), Social Problem Solving Inventory-Revised (SPSI-R), and the Behavior Inventory 

of Executive Functioning –Adult (BRIEF-A). The FIM+FAM uses only one item to measure 

problem solving and a related item called “safety judgment”. The rater for the FIM+FAM is 
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typically a professional who rarely observes the patient’s behavior in the home, while, the SPSI-

R uses only the patient as the rater, which is controversial since the patient diagnosed with severe 

TBI frequently lacks self-awareness and is viewed as an unreliable rater of his/her own behavior  

(Hart, Whyte, Kim, & Vaccaro, 2005; Prigatano & Altman, 1990; Zasler, 2003). Alternatively, 

the BRIEF-A measures executive functioning, has only seven questions out of 75 that relate to 

problem solving and uses both the caregiver and the patient as the raters  (Roth RM, 2005). 

In summary, the current measures are limited in their ability to elicit the information 

needed to assess the everyday problem solving skills of individuals diagnosed with TBI. A 

measure is needed that captures the everyday problem solving skills in a standardized, reliable 

and easy to use method.  

We developed a 19 item problem solving measure for individuals diagnosed with TBI that 

may resolve many of the current measurement limitations in the follow ways. The details of the 

psychometrics of the developed 19 items can be reviewed in the previous psychometric article. 

The measure was developed based on a theoretical model of problem solving in order to capture 

the “everyday” problem. Raters of the items are the patient and the caregiver, which are the 

individuals who observe the behavior in the everyday setting. Since two raters are used, 

psychometrics can be used to determine which rater is more psychometrically sound. 

Additionally, the administration and scoring of the 19 items takes less than 15 minutes to 

administer and even less time to score. As a result, the 19 item measure will provide a measure 

specifically for assessing everyday problem solving skills in individuals diagnosed with TBI that 

can be administered to the patient and caregiver with relative ease. While the 19 item measure 

has undergone item-level psychometric analysis, correlations with external measures of everyday 

problem solving have not been conducted. Therefore, the next step is to compare both the 
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caregiver and patient measures to other traditional measures of everyday problems solving, in 

order to confirm that the developed measure is capturing the concept of everyday problem 

solving.   

Methods 

Research Participants 

Participants included individuals diagnosed with severe TBI (n=80) and their caregivers 

(n=80) (Table 2-2).  Caregivers were defined as a friend or family member who observes the 

individual’s behavior at least twice a week. Half of the participants diagnosed with TBI were 

either attending outpatient therapy within the first year of recovery (n=40), or were at least one 

year post injury (n=40). Participants were recruited from three rehabilitation centers in the 

southeastern region of the United States, using the following inclusion criteria: 1) a diagnosis of 

severe TBI and is currently either in outpatient therapy (less than one year post injury) or more 

than one year post injury; 2) 18 to 85 years of age; 3) no previous diagnosis of schizophrenia or 

psychotic disorder; 4) no prior diagnosis of mental retardation and 5) English is the first 

language.   

Procedures 

Individuals diagnosed with TBI along with their caregivers were administered a battery of 

assessments as part of a larger NIH study. All measures were either administered in person or 

over the phone. The 19 problem solving items were embedded in a larger 228 item questionnaire 

administered in-person along with the BRIEF-A. The FIM problem solving item and FAM safety 

judgment item and the SPSI-R-S were administered over the phone, for all but 17 patients and 

their caregivers. Those 17 patients and caregivers completed all assessments in-person. The 

primary author received inter-rater training prior to administering the FIM+FAM to all 

participants. Therefore only one rater was used to administer the FIM+FAM, for all the 
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participants. Additionally, decision trees were used during administration of the FIM+FAM to 

assist the caregiver in selection of the rating (Wright 2000). The patient and caregivers were 

administered different measures. Both responded to the 228 item questionnaire and the BRIEF-

A, while only the patient responded to the SPSI-R-S and only the caregiver responded to the 

FIM+FAM items.  

Measures 

The Problem Solving item and the Safety Judgment item from the FIM + FAM, the Social 

Problem Solving Inventory and the Behavior Rating Inventory of Executive Functioning-Adult 

(BRIEF-A) were used to validate the 19 problem solving items developed in this study (see 

Appendix A for copies of measures).  

The 19 developed problem solving items, listed in Table 2-1 were developed based on the 

problem solving proper dimension of the D’Zurilla and Nezu’s (D'Zurilla 1982; D'Zurilla 1990; 

D'Zurilla 1999) model of problem solving that has been cited in the TBI literature for over 20 

years. The items were then administered to 80 participants and their corresponding caregivers. 

Participants were asked to circle the following ratings based on the individual patient’s behavior 

over the past two weeks: Never, Sometimes, Often, Always, and N/A. A rating of N/A was 

chosen if the rater had not observed that behavior in the past two weeks.  

The developed items resulted in reasonable measurement psychometrics. First person 

separation reliability (which is analogous to Cronbach’s alpha) for patient and caregiver ratings 

approached acceptable levels (.68 and .84, respectively). Second, the instrument was successful 

in discriminating participants into different levels of problem solving.  Patient-rated items 

separated into three statistical strata of problem solving abilities while caregiver-rated items 

separated into four statistical strata of problem solving abilities. Finally, the categories of person 

ability were fairly well matched on the levels of item difficulty. There were no ceiling or floor 
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effects. Person ability means for both patient self-ratings and caregiver ratings were within two 

standard deviations of item difficulty means. 

The FIM is widely used in rehabilitation.  The FAM added 12 items to the FIM and has 

been used in TBI populations (Hall, 1992; Hall, 1994;  Hall, Gordon, Zalser, 1993; Hall, High, 

Wright, Kreutzer, Wood, 1996; Hawley et al., 1999). The entire FIM+FAM measure has 30 

items, of which five represent cognitive functioning (Problem Solving, Memory, Attention, 

Orientation, and Safety Judgment). Of the five cognitive items, two items were used in this 

study.  The first item measures “problem solving”, which is described as “making reasonable 

safe and timely decisions regarding financial, social and personal affairs; and initiating, 

sequencing and self-correcting tasks and activities to solve problems” (Linacre, 1993).  The 

second item is “Safety Judgment”, which is referred to as “the ability to pursue all activities 

independently using proper safety awareness skills” (Wright 2000). FIM+FAM items are rated 

by trained professionals. Ratings indicate the amount of assistance that is needed and range from 

1 (complete assistance required) to 7 (total independence).  A decision making tree is available to 

assist in selecting the correct score for each item. For example one arm of the tree for problem 

solving asks “does the patient need help to solve complex problems like managing a checking 

account or confronting interpersonal problems?”  Based on the answer to this question, another 

question is selected until the final score is determined. An example of one arm of the decision 

making tree for Safety Judgment asks “would subject need some degree of supervision with new 

or complex activities”?  The measure is typically rated by a consensus of professional providers 

who have directly observed the behavior. The overall measurement characteristics of the total 

FIM+FAM measure are good, with an intercorrelation coefficient reported at .83 in a TBI 

population (Donaghy & Wass, 1998). Interrater reliability has been reported at 89% when a 
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trained professional is using a decision making tree (Wright 2000). Likewise, phone 

administration has been reported to have little variation from traditional administration (Smith, 

Illig, Fiedler, Hamilton, & Ottenbacher, 1996). The total scale score correlates with other 

outcome measures such as the Community Integration Questionnaire, Sickness Impact Profile, 

SF-36, amount of supervision and return to work (Corrigan, Smith-Knapp, & Granger, 1997; 

Gurka, 1999; Hall, Gordon, Zalser., 1993). However, the correlations of individual items with 

external measures have not been reported.  

The next measure used in this study is the Social Problem Solving Inventory-Revised-

Short (SPSI-R-S), which is a questionnaire that was also based on D’Zurilla & Nezu’s (D'Zurilla 

1982; D'Zurilla 1990; D'Zurilla 1999) model. The 25-item self-report questionnaire has five 

subscales: Positive Problem Orientation, Negative Problem Orientation, Rational Problem 

Solving, Impulsivity/Carelessness Style, and Avoidance Style. Only the Rational Problem 

Solving subscale reflects the problem solving abilities, versus the problem solving style of other 

subscales. Examples of items are:  “I feel threatened and afraid when I have an important 

problem to solve” and “When making decisions, I do not evaluate all my options carefully 

enough”.  Items are worded positively and negatively.  There are five response options: not at all 

true, slightly true, moderately true, very true, and extremely true. While the overall measurement 

characteristics of the SPSI-R-S are good, there is no reported reliability or external correlation 

studies using individuals diagnosed with TBI. Standardized scores are divided into three age 

groups: young adults (17-39) middle aged (40-55) and elderly (60-80). The total reliability scores 

based on a normative sample for each of the age groups were .89, .93, and .88 and the reliability 

scores of the Rational Problem Solving subscale, were .78, .88 and .72 for each of the age 

groups. The SPSI-R (long version of SPSI-R-S) demonstrated concurrent validity with a measure 
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called Problem Solving Inventory (Heppner, 1988). The Rational Problem Solving subscale of 

the SPSI correlated at -.58 with the PSI. The SPSI-R also correlates with other measures of 

psychological distress and well being, such as the Beck’s Depression Inventory, Brief Symptom 

Inventory (Derogatis, 1982) and Caregiver Burden Interview (Zarit SH, 1980). Correlations with 

the Rational Problem Solving subscale were -.40 with the BDI, (p <.001); -.16 with the BSI (p 

<.05), and -.26 with the CBI (p <.01).   

The Behavior Rating Executive Function-Adult version (BRIEF-A) is a 75 item self and 

proxy questionnaire about behaviors that measure executive dysfunction. All items are worded 

negatively, and examples of problem solving items are: “I have trouble accepting different ways 

to solve problems with work, friends, or tasks” and “I make decisions that get me into trouble 

(legally, financially, socially)”. The individual and his/her proxy are asked if they are having 

problems with the items within the past month by circling: often, sometimes, or never. Lower 

scores indicate better performance. Both the self and proxy versions of the BRIEF-A contain 

nine subscales, two sub-scores and a total score. Subscales are inhibit, self-monitor, 

plan/organize, shift initiation, task monitor, emotional control, working memory, and 

organization of materials. The sub-scores are Behavior Regulation Index (BRI) which is the 

summary of first four subscales and the Metacognition Index (MI) which is the summary of last 

five subscales. The total score is called the Global Executive Composite (GEC), which is the 

summary of the BRI and MI sub-scores. Test properties of the BRIEF-A were assessed on 

healthy adult controls, resulting in reliability ranges from .73 to .90 for the subscales and .93 to 

.96 for the total scores. Standardized scores are calculated in various age ranges from 18 to 90. 

The BRIEF-A also correlates with other measures of executive functioning, depression and 

anxiety. For example the BRIEF-A correlates with the self and proxy reports on the 
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Dysexecutive Questionnaire at .84 and .87 (Wilson, 1996); Frontal Systems Behavior Scale 

(Grace, 2002) at .67 and . 74 (Roth, 2005); Depression Inventory II at .59 (Beck, 1996); the 

State-Trait Anxiety Inventory at .30 for state anxiety (Speilberger, 1970); and .55 for trait 

anxiety (Roth, 2005). A small sample of 23 individuals diagnosed with TBI were correlated with 

23 matched normal participants and the only subscales to correlate significantly were inhibit 

(r=0.89, p = .001) and emotional control (r=0.76, p =.02), (Roth, 2005).  

Data Analysis 

Concurrent validity was assessed using Pearson Correlation between the 19 items and 

external criterion (BRIEF-A, SPSI-R, and the FIM Problem Solving items and the FAM Safety 

Judgment item).  Correlations of .25 to .50 are considered a fair relationship, .50 to .75 a good 

relationship and above .75 an excellent relationship (Portney, 2008). The following total scores 

and sub-scale scores from the measures were used: 1) the 19 problem solving items person 

measures from the WinSteps program for both patient and caregiver, with higher measures 

indicate better performance; 2) the SPSI-R-S total calculated raw scores and the Rational 

Problem Solving calculated subscale scores with a potential of 20 points, where higher scores 

indicate better performance;  3) the BRIEF-A Global Executive Composite (GEC) total raw 

score with a maximum score of 210, where lower scores indicate higher performance, since all 

items are negatively stated; and 4) the FIM problem solving item and FAM safety judgment item 

caregiver ratings, ranging from 1 (total assistance) to 7 (complete independence). 

 

Results 

Sample characteristics are depicted in Table 3-2, and the descriptive statistics of each 

measure is found in Table 4.1.  The sample of individuals diagnosed with TBI had twice the 

number of males as females. The average age is 34 years for both outpatients and 1-year post 
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participants diagnosed with TBI, while that of the caregiver is 49. Individuals diagnosed with 

TBI have less education than caregivers.  Individuals diagnosed with TBI have more education, 

at the 1-year or more post phase of recovery, compared to the outpatient phase of recovery. The 

sample is predominately White, with 17.5% or less African American participants.  

Overall, the descriptive statistics for the caregiver ratings had more variability when 

compared to the patient ratings.  The means of the Rasch person measure, rated by patient and 

caregiver were (.23 ± .65) and (.89 ± 1.20) respectively, (higher measures indicate higher 

performance).  The mean and standard deviation was (113.21 ± 23.24) for the patient-rated 

BRIEF-A items, and (125.71 ± 28.47) for the caregiver; (lower scores on the BRIEF-A indicate 

better performance). The total score of the SPSI-R:S compared to the Rational Problem Solving 

subscale reveals a mean of 14.26 ± 2.42, compared to 12.90 ± 4.11 (higher scores indicate better 

performance). While the caregiver rated problem solving items had a slightly lower average of 

4.95 ± 1.55 compared to the Safety Judgment item of 5.29 ± 1.54 (lower scores indicate lower 

performance), with comparable standard deviations (Table 4.1).  

Correlations between the 19 developed items and other measures of problem solving and 

executive functioning are found in Table 3-2. Four different comparisons between the patient and 

caregiver rated items are discussed below. First, the patient rated 19 items had a significant 

correlation at .28 with caregiver rated items. Alternately, the patient rated BRIEF-A showed a 

good correlation (.49) with the caregiver rated BRIEF-A (Table 3-3). The SPSI-R-S total score 

and the rational problem solving subscale correlated significantly with the patient rated items  

(.29 and .36), but not with the patient rated BRIEF-A (Table 3-2).  In contrast to the patient 

ratings, the caregiver ratings correlated with analogous outcome measures in the fair to good 

range. The Problem Solving item and the Safety Judgment item of the FIM+FAM correlated 
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significantly (.56 and .46) with the caregiver rated items. In particular, the correlation between 

the caregiver rated items and the caregiver rated BRIEF-A showed the strongest relationship 

with a correlation of -.70 (Table 3-2).   

While, our main interest is in the concurrent validity of our 19 item problem-solving 

measure, we explored the correlations across our criterion measures. The SPSI-R-S and the 

subscale RPS, along with the BRIEF-A were all rated by the patient. The patient-rated SPSI-R-S 

total score showed significant, good correlations with the SPSP-R-S RPS (.59) and fair 

correlations with the Brief-A (.43), though the SPSI-R-S RPS showed virtually no correlation 

with the BRIEF-A (.02). The caregiver rated FIM problem solving item showed a significant fair 

correlation with the FAM safety item (.48) and a good correlation with the BRIEF-A (-.58). The 

caregiver rated FAM safety item showed a significant weak correlation with the BRIEF-A (-.24).  

Discussion 

Comparisons between the rater descriptive statistics can only be made across measures that 

both the patient and caregiver rated, such as the 19 developed items and the BRIEF-A.  As a 

result the 19 items reveal that on the average, the caregiver rated the patients as being better at 

problem solving than did the patients themselves (.89 ± 1.20, versus  23 ± .65).  Inversely, on the 

BRIEF-A, the caregivers rated the patients as performing more poorly than did the patients 

themselves (lower scores indicate better performance) (125.71 ± 28.47 versus 113.21 ± 23.54).  

The 19 developed items were correlated with four measures to determine concurrent 

validity.  In general, the correlations between assessments rated by the patient were either weak 

or none, while correlations between assessments rated by the caregiver were moderate.  

Comparisons between the patient and caregiver ratings of the 19 developed items were 

surprisingly low, with only a fair relationship (.28) for the 19 developed items. We would have 

expected the relationship to have been stronger, considering the fact that both the patient and 
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caregiver were rating the same behavior.  In contrast, the correlation between patient and 

caregiver ratings for the BRIEF-A, showed a good relationship (.49). The relationship was not as 

strong as we would have expected, but better than the relationship between the raters for the 19 

developed items.  

While not correlating with the BRIEF-A, the patient rated items did demonstrate a fair 

correlation with the SPSI-R-S (.29) and the RPS (.36) subscale. We anticipated the relationship 

to be higher between the 19 developed items and the RPS subscale, since they both represent the 

concept of problem solving “ability”. The weaker relationship with the total scale was expected, 

since the total scale measures includes “attitudes” toward problem solving, which is not 

incorporated into our 19 item measure. In contrast, we expected  a relationship between the 

patient-rated 19 developed items and the BRIEF-A, since the concept of problem solving falls 

within the executive functioning domain, along with the finding that the caregiver-rated items 

had a good relationship with the BRIEF-A. However, there was virtually a zero correlation 

between the patient-rated 19 items and the BRIEF-A.   

One possible reason the patient rated “ability” measures do not have a strong relationship 

with the BRIEF-A or the SPSI-R total scale, is that both contain the additional component of 

emotion. The BRIEF-A contains a subscale titled “emotional control” while the SPSI-R total 

scale measures attitudes toward problem solving and correlates with anxiety and depression 

measures. Patients diagnosed with severe TBI frequently lack “self-awareness” (Hart et al., 

2005; Prigatano & Altman, 1990; Zasler, 2003). Therefore, perhaps judging emotions is affected 

by lack of self awareness, more so than judging more objective problem solving abilities.  

The caregiver rated items demonstrated a strong relationship with the BRIEF-A, a good 

relationship with the problem solving item of the FIM, and a fair relationship with the Safety 
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Judgment item of the FAM. It is somewhat surprising that the relationship with the BRIEF-A 

items was stronger than the relationship with either the FIM problem solving or FAM safety 

judgment items. A relationship was expected with the BRIEF-A since the concept of problem 

solving falls within the domain of executive functioning. However, since the 19 developed items 

were intended to measure functional problem solving, we expected these items to show a 

stronger relationship to problem solving than executive functioning.  

Comparison of our results with others is limited, since to our knowledge, the SPSI-R and 

the BRIEF-A have not been correlated with any measures of problem solving in the TBI 

population, nor have the individual items of  FIM+FAM been correlated with measures of 

problem solving. However, a study by Rath and colleagues (Rath et al., 2004) did compare 

problem solving measures in a TBI population. They compared the Problem Solving Inventory 

(Heppner, 1988), the Problem Solving Questionnaire (Sherr, 1996b), the Problem Solving 

Roleplay Test (Sherr, 1996a) and the Wisconsin Card Sort Test (WCST) (Heaton, 1981) to a 

sample of 61 individuals diagnosed with severe TBI. While the questionnaires (that contain an 

emotional component) correlated with each other, they did not correlate with the role playing test 

or the Wisconsin Card Sort Test. Again the lack of correlation may be due to the emotional 

component in the questionnaires, as is reflected in the SPSI-R and the BRIEF-A. Additionally 

each of the questionnaires used in by Rath and colleagues were self-reports, perhaps confirming 

our suggestion that the patient has more difficulty rating emotions than abilities. Furthermore, 

the social cognitive subscale of the FIM, which contains an item called “emotional control” has 

poor inter-rater reliability as compared to the other items of the FIM, and is thought to be due to 

the possibility that this item is more difficult to observe (Ottenbacker, 1996 and Donoshy, 1998).  
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In short, individuals with TBI may have more difficulty judging their emotions, due to lack of 

self-awareness.  

Limitations 

There are several limitations to our study that should be taken into consideration. First, our 

sample is not representative of most individuals who sustain TBI.  Most TBIs occur during the 

age range of 15-24 years, while the average age of the study sample was 34 years of age. 

Individuals diagnosed with TBI in the study sample, were more educated and predominately 

white. Alternately, caregivers compared to individuals with TBI were more often female as 

compared male, and caregivers were older and more educated.  In addition to sample differences, 

there are methodological limitations in the study.   

It is important, if not critical to note that there are no gold standard measures in which to 

relate the 19 developed problem solving items. Each of the measures has the following 

limitations. The FIM+FAM items have not been used individually outside of the cognitive 

subscale or total scale to assess patients diagnosed with TBI. The SPSI-R have no reported 

reliability or external correlations with individuals diagnosed with TBI. There are challenges in 

interpreting correlations of our problem solving measure with the BRIEF. The BRIEF-A is 

measuring the concept of executive functioning.  

The executive functioning domain includes problem solving, but the subscales of BRIEF-

A do not include problem solving, and only a small portion of the items relate directly to 

problem solving abilities. Without a clear gold standard for problem solving, judgments about 

whether or not our 19 item measure truly captures the concept of problem solving is tenuous.  

Another limitation in our methodology is that we did not have both the caregiver and the 

patient rate all the problem solving measures.  This limits our ability to directly compare raters 

on all measures. Finally, our study can be criticized for using self/proxy reports for our 
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concurrent validity measures.  Self-report of the individual diagnosed with severe TBI has often 

been criticized due to problems with self-awareness (Hart et al., 2005; Prigatano & Altman, 

1990; Zasler, 2003).  Family ratings, on the other hand, may be subject to biases (Fleming et al. 

1998).   

In conclusion, while direct comparisons of self-report and caregiver proxy concurrent 

validity cannot be made, caregiver proxy ratings show a stronger relationship with external 

measures of problem solving and executive functioning, than self-report measures.  Based on 

methodological limitations and the lack of a gold standard for problem solving it would be 

premature to be definitive about these conclusions.  Further research comparing patient and 

caregiver rating is warranted to provide a better understanding of these different perceptions of 

problem solving following TBI. 

Future Directions 

Further research is needed to ascertain with a better degree of certainty that the 19 items 

are measuring the concept called problem solving. Collecting responses from both the patient 

and the caregiver for every measure will improve the ability to compare the patient ratings to the 

caregiver ratings. Additionally, the inclusion of a performance measure such as the WCST 

(Heaton, 1981) or a simulation task such as the Zoo Test (Wilson, 1996), would provide external 

measures  that may alleviate concerns that the patients lack self-awareness and are not able to 

accurately judge their own behavior. The results of future studies, including both self reports, 

proxy raters, and performance measures, will provide additional valuable information to extend 

our understanding of our new measure of problem solving. 

 
 
 
 



 

 73

Table 3-1:  Descriptive statistics of measure 
 Patient 

Mean ± SD 
range 

Caregiver 
Mean ± SD 
range 

19 Developed Items 
  

.23 ± .65 
-1.54 to 1.97- 

.89 ± 1.20 
-1.39 to 5.59  

BRIEF-A 
 

113.21 ± 23.54 
74.00 to 171.00  

125.71 ± 28.47 
71.00 to 193.00  

SPSI-R:S 
Total Raw Score 

14.26 ± 2.42 
7.00 to 19.20  

 

SPSI:R:S  
RPS Raw Score 

12.90 ± 4.11 
5.00 to  20.00  

 

Problem Solving 
Item from the FIM 

 4.95 ± 1.55 
1.00 to 7.00  

Safety Judgment 
Item from the FAM 

 5.29 ± 1.54 
1.00 to 7.00  
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Table 3-2:  Correlations among the 19 developed items and traditional measures of problem solving 
19 Developed 
Items 

SPSI-R-S 
Total 

SPSI-R-S 
RPS 

FIM Problem 
Solving Item 

FAM Safety 
Item 

BRIEF-A Pearson Correlations 

Sig. (1-tailed) 

N=80 

Caregiver Patient Patient Caregiver Caregiver Patient Caregiver

Patient     .28** 

.006 

.29** 

.004 

.36** 

.001 

  .03 

.385 

 19 Developed 
Items 

Caregiver    .56** 

.001 

.46** 

.001 

 -.70** 

.001 
* indicates p > .05; ** indicates p >.01 
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Table 3-3:  Correlations among traditional measures of problem solving 
SPSI-R-S 
Total 

SPSI-R-S 
RPS 

FIM Problem Solving 
Item 

FAM Safety 
Item 

BRIEF-A Pearson Correlations 

Sig. (1-tailed) 

N=80 

Patient Patient Caregiver Caregiver Patient Caregiver

SPSI-R-S Total Patient  .59** 

.001     

  -.43** 

.001 

 

SPSI-R-S RPS Patient              .02 

.437 

 

FIM Problem Solving 
Item 

Caregiver    .48** 

.001 

 -.58** 

.001 
FAM Safety Item Caregiver      -.24* 

.016 
BRIEF-A 

 

Patient      .49*** 

* indicates p > .05; ** indicates p >.01 
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CHAPTER 4 
CHALLENGES OF CREATING A FUNCTIONAL PROBLEM-SOLVING MEASURE AND 

FUTURE PLANS  

Current Problem Solving Measures 

The current state of problem solving measures for individuals diagnosed with TBI is 

tenuous at best. We conducted a literature search of the problem solving measures used in the 

last ten years. The results of our literature search revealed three basic categories of measures: 

performance, simulation, and observational. The performance measures (also referred to as 

neuropsychological measures) measure a single cognitive ability in a highly controlled 

environment.  While simulation measures use tasks that are encountered in everyday life to 

measure the coordination of cognitive abilities in a controlled environment.  Finally, 

observational measures capture the actual performance of the individual in the “real world”. 

Only two measures were referred to as “neuropsychological” measures, the Wisconsin 

Card Sort Task (WCST) and the WAIS-III comprehension subscale. Neuropsychological tests 

have long been criticized as not capturing “everyday” functioning.  For example, measures such 

as the WCST and the WAIS-III yield normal results while the individual displays obvious 

executive functioning and problem solving deficits in the “real world”.  This limitation of not 

capturing “real world” deficits, lead to a body of research in the 1990s that criticized the lack of 

ecological validity (Burgess, 1998, Wilson, 1996).  These criticisms resulted in the development 

of several measures to capture the everyday problem solving abilities of individuals diagnosed 

with a TBI.  Over eleven measures were identified from our literature search that was referred to 

as “simulation of everyday tasks”.  The advantages of simulation measures are that the individual 

has to coordinate several cognitive abilities to complete a task. While these measures may have 

merit, there are limitations in their ability to capture the “everyday functioning” that they were 

purported to measure.  Simulation tests are conducted in an artificial environment where clear 
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start and stop times are provided.  Compensatory strategies that are used in the “real world” are 

limited in simulated tasks. The information that is needed to solve a problem has often been 

provided, and the additional activities that interfere with everyday life have been removed. To 

overcome these limitations of the simulation measures, another category of measurement exists. 

The third category of measurement referred to as “observational measures” resulted in five 

measures from the literature search. The advantages over neuropsychological measures and 

simulation measures are that the “real world” behavior is observed rather than a single cognitive 

ability or the simulation of the “real world”.  However, the current observational measures have 

limitations.  Two measures are used to measure concepts other than problem solving, such as 

executive functioning or frontal lobe functions. One measure has only one item that addresses 

problem solving and the two remaining measures use only the patient as the rater and measure 

“attitudes” toward problem solving, rather than actual problem solving ability.  

We concluded from the evaluation of our literature search that the most effective means of 

capturing the “real world” abilities of individuals diagnosed with TBI would be the observational 

method. However, the current state of observational problem solving measures had serious 

limitations. Therefore, the development of a new measure of problem solving was needed; a 

measure that captured the concept of problem solving, with more than one item and utilized more 

than one observer.   

Overview of Study 

In order to address these limitations we took the following steps to develop a measure of 

everyday problem solving abilities. A theoretical model of problem solving that has been used 

for over 20 years was used to develop an observational measure. Items were developed to reflect 

objective problem solving abilities versus attitudes toward problem solving.  Patients, caregivers 

and professionals who live the “everyday” life of TBI were involved in the development of 
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items. We chose individuals diagnosed with TBI and their caregivers to rate their ability, since 

they are more aware of “everyday” functioning. Confirmatory factor and principal components 

analyses were used to determine the dimensions of the problem solving concept. Rasch analysis 

was conducted to determine the item-level psychometrics of the 19 developed problem solving 

items. Concurrent validation of the developed items was conducted with other measures of 

problem solving.  

Analyses resulted in a measure that showed moderately good measurement characteristics 

when rated by the patient and caregiver. The rated items did not confirm the theoretical problem 

solving model, a finding that has been paralleled by earlier empirical studies. Since a majority of 

the items loaded onto one factor, we assumed unidimensionality and proceeded with Rasch 

analysis. The resulting item-level measurement characteristics were reasonable for both the 

patient and caregiver. However, each rater had advantages over the other rater. While the 

caregiver has higher reliability, and a better person separation, the patient had fewer misfitting 

items and showed a better match of person ability to item difficulty.  

A second analysis was conducted to investigate the concurrent validity of the newly 

developed measure. In general, the caregiver-rated measure showed a moderate-good correlation 

with external criterion while the patient-rated measure showed a zero to weak correlation with 

external criterion.  Unfortunately, there are a number of limitations to this validation study. Only 

observational measures were used to compare to the developed items. A performance measure 

would have allowed for a comparison of perceived performance with actual performance and 

dispelled concerns over rater bias. Additionally, both caregiver and the patient only rated one 

common problem solving measure. Therefore, comparisons could not be made between the 

patients’ and caregivers’ performance on our measure and other problem solving measures.  
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Answers to Research Questions 

Overall our psychometric and concurrent validity studies addressed and answered the 

following questions: 

• Research question 1:   Is everyday problem solving a unidimensional construct, or does 

it represent multiple constructs?   

We were unable to confirm a one factor analysis as the items represented more than one 

factor, however, the principal component analysis loaded primarily onto one factor.  Therefore, 

further analysis is needed with either a multi-factor model or modification of the items to reflect 

a single factor. 

• Research question 2:   Does the empirically derived item-difficulty hierarchy structure of 

problem solving validate the hypothesized hierarchy? 

Overall, both the patient and caregiver hierarchies reflected the hypothesized hierarchy, 

although there are items that did not appear in the easy or difficult positions as expected. 

• Research question 3:   How well do the developed items separate individuals based on 

their problem solving abilities. 

The caregivers separated into four separate categories while the patients separated into 

three separate categories.  

• Research question 4:   Who is the better rater of problem solving abilities in individuals 

diagnosed with TBI; the caregiver or the patient? 

As discussed above, each of the raters had advantages.  The caregiver is the more reliable 

rater, and separates individuals into four ability levels, while the patient had fewer misfitting 

items and more closely matched person ability to item difficulty. Additionally, the caregiver 

showed a moderate-good relationship with existing problem solving and executive function 
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measures, while the patient had, at best, a weak relationship with these measures. Unfortunately, 

the patient and caregivers did not rate the same problem solving measures, so direct comparisons 

could not be made. 

• Research question 5:   What is the relationship between traditional measures and the 

developed measure of problem solving? 

The relationship was moderate-good for the caregiver and zero-weak for the patient 

compared to other observations measures of problem solving.  

Future Research Needs 

Research is indicated to further clarify the findings of this study and to further explore the 

concept of problem solving and how best to measure it. First, to clarify the findings of this 

research, a multi-dimensional analysis could be conducted to allow for the potential 

multidimensionality of the measure.  Further item analyses could also be conducted to further 

refine the psychometrics of the items.  These analyses might include: 1) revision or elimination 

of misfitting items and items with low correlations with other items; 2) development of more 

items to strengthen the theoretical hierarchy; or conduct differential item functioning to compare 

how the patient and the caregiver perceive the difficulty of each item. The item analysis could 

also lead to future research to compare the perceived performance of patient and caregiver to the 

actual performance of the patient to determine who is more accurate. This ideally would be done 

by generating external criteria of “real world” behavior samples, perhaps with videotape.  

Indeed, future research is indicated to support or challenge the concurrent validity of the 

developed measures. The caregiver and the patient should both rate all external problem solving 

measures so that direct comparisons can be made.  Additionally, a neuropsychological 

performance measure of problem solving, such as the WCST, could provide another layer of 

information in evaluating the concurrent validity of the newly developed measure.    
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Our findings also present a challenge as to whether the current model of problem solving is 

valid, or whether a new model should be developed which better reflects the problem solving 

abilities of individuals diagnosed with severe TBI. In particular, a critical question is whether 

emotion (attitudes toward problem solving) should be included in an already complex model.  

For example cognitive models such as memory do not include an emotional component even 

though we know that anxiety interferes with memory. We would not expect to find an item in a 

memory measure that states “do you feel frightened and afraid when you have something 

important to remember”.  It may be that a measurement of problem solving ability should not 

include an emotional component, but rather should be based on ability, regardless of the 

emotional overlay? 

Another critical question is how to address executive functioning in studies of problem 

solving. For example, can problem solving abilities be adequately captured with measures of 

executive functioning?  Since problem solving is a complex concept, might the planning, 

organizing and cognitive control aspects of executive functioning better capture an individual’s 

abilities? Future studies may clarify the role of executive functioning in problem solving by 

comparing executive functioning measures to observational and performance measures of 

problem solving. 

The concept of problem solving is not well understood and has not been well researched.  

Existing measures are limited, especially for individuals diagnosed with TBI.  The present study 

shows evidence that a measure of everyday problem solving abilities can be developed and rated 

by individuals diagnosed with TBI and their caregivers. While this is an initial step in the 

development of an instrument, the findings show promise for future development and research.
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APPENDIX A 
COMPLETE MEASUREMENT INSTRUMENT IN WHICH 19 PROBLEM SOLVING ITEMS 

WERE INCLUDED  
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Computer Adaptive Measure of Functional Cognition (CAMFC) for Traumatic Brain Injury 

 
 
 
 
 
 
 
PURPOSE:  The purpose of the survey is to better understand the experiences of individuals recovering from a head 
injury. 
 
 
 
 
INSTRUCTIONS:  Attached are 228 statements about some daily thinking skills. For each item, please consider how 
often you (or the person you are rating) have been able to do that activity in the past week.  
 
 
Rate how you (or the person you are rating) have been doing by circling one of the responses. For example: 
 

1. Able to write own name.  Never Sometimes Often Always N/A 
 
 
 
If you are not comfortable rating an item or if the item refers to an activity you (or the person you are rating) have not done 
in the past week, you should respond “N/A” for Not Applicable (do NOT respond “Never”). 
 

1.Correctly answer questions about himself/herself (for 
example, “What is your name? How old are you? Where are 
you? What year is it?”).  

Never Sometimes Often Always N/A 

2.Goes directly from his/her room to a specific location (for 
example, dining room, therapy room) without wandering.  Never Sometimes Often Always N/A 
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3.Greets a familiar person when that person enters the room. Never Sometimes Often Always N/A 
4.Selects meal items from a menu. Never Sometimes Often Always N/A 
5.Copies daily schedule correctly.  Never Sometimes Often Always N/A 
6.Turns toward a ringing phone. Never Sometimes Often Always N/A 
7.Writes down a short phone message correctly.  Never Sometimes Often Always N/A 
8.Participates in a structured activity for 30 minutes with rest 

break (for example, a therapy session). Never Sometimes Often Always N/A 

9.Participates in a structure activity for 30 minutes without rest 
break (for example, a therapy session). Never Sometimes Often Always N/A 

10.Completes a self-care activity (for example, brushes teeth, 
gets dressed) without getting distracted. Never Sometimes Often Always N/A 

11.Stays focused on a 5 to 10 minutes activity in a noisy 
environment. Never Sometimes Often Always N/A 

12.Completes 2 to 3 minute conversation using the phone.  Never Sometimes Often Always N/A 
13.Completes a meal with distractions (for example, 

conversations, TV). Never Sometimes Often Always N/A 

14.Has a conversation with a small group (family or few friends). Never Sometimes Often Always N/A 
15.Has a conversation in a noisy environment (therapy room). Never Sometimes Often Always N/A 
16.Watches TV without being distracted by people talking. Never Sometimes Often Always N/A 
17.Talks with someone without being distracted by a TV on in 

the background. Never Sometimes Often Always N/A 

18.Correctly writes down message from an answering machine. Never Sometimes Often Always N/A 
19.Locates a phone number or address in the telephone book. Never Sometimes Often Always N/A 
20.Locates particular item or brand in the grocery store.  Never Sometimes Often Always N/A 
21.Locates particular size of clothing on a department store rack 

or shelf.  Never Sometimes Often Always N/A 
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22.Selects meal items from a complex menu (for example, 
restaurant menu).  Never Sometimes Often Always N/A 

23.Locates needed information in a section or article in the 
newspaper.  Never Sometimes Often Always N/A 

24.Selects outfit from a dresser (chest of drawers) or closet.  Never Sometimes Often Always N/A 
25.Sorts important mail from junk mail. Never Sometimes Often Always N/A 
26.Locates items in the refrigerator.  Never Sometimes Often Always N/A 
27.Sits through an hour-long TV program without getting 

distracted. Never Sometimes Often Always N/A 

28.Reads 30 minutes without taking a break. Never Sometimes Often Always N/A 
29.Listens for 15-30 minutes quietly and with focus (for example 

during a religious service or class lecture). Never Sometimes Often Always N/A 

30.Participates in a 10-20 minute conversation, staying on topic. Never Sometimes Often Always N/A 
31.Participates in a structured activity for one hour with only a 

short rest break. Never Sometimes Often Always N/A 

32.Returns to an activity without a reminder after a short 
interruption.  Never Sometimes Often Always N/A 

33.Maintains speed and accuracy when doing a task in a 
distracting environment (for example, people walking in and 
out the room or people talking).  

Never Sometimes Often Always N/A 

34.Picks out important information from a lecture/instruction.  Never Sometimes Often Always N/A 
35.Continues to work on an extended project (for example, one 

that takes several days).  Never Sometimes Often Always N/A 

36.Notices when a warning light appears on the dashboard (for 
example, seat belt, door ajar, emergency break, engine 
service).  

Never Sometimes Often Always N/A 

37.Maintains safe driving while talking to a person in the car.  Never Sometimes Often Always N/A 
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38.Maintains safe driving while answering a cell phone. Never Sometimes Often Always N/A 
39.Writes down a phone message while talking on the phone at 

the same time.  Never Sometimes Often Always N/A 

40.Goes back and forth between reading instructions and doing 
a task (for example, reading a recipe while cooking, looking 
at a manual to repair a car, looking at instructions to put 
together a new purchase).  

Never Sometimes Often Always N/A 

41.Locates items in a store using a shopping list.  Never Sometimes Often Always N/A 
42.Finishes one task before starting another. Never Sometimes Often Always N/A 
43.Able to work on multiple things at the same time (for 

example, preparing a second dish while something is already 
cooking on the stove, keeping an eye on children while doing 
other things). 

Never Sometimes Often Always N/A 

44.Looks toward person after being touched lightly. Never Sometimes Often Always N/A 
45.Answers the phone when it rings. Never Sometimes Often Always N/A 
46.Participates in a structure activity for 5 to 10 minutes (for 

example, short therapy session or simple grooming activity). Never Sometimes Often Always N/A 

47.Able to use map or follow written direction to get to an 
unfamiliar location. Never Sometimes Often Always N/A 

48.Leaves out steps of a task (for example, does not remove 
shaving cream completely from face).  Never Sometimes Often Always N/A 

49.Stops in the middle of a task when distracted (for example, by 
someone talking).  Never Sometimes Often Always N/A 

50.Pays attention to the wrong conversation or activity (for 
example, listening to nearby conversation rather than the 
person they are talking to).  

Never Sometimes Often Always N/A 

51.Makes more mistakes as the length of the task increases.  Never Sometimes Often Always N/A 
52.Stop chewing food when distracted. Never Sometimes Often Always N/A 
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53.Recalls a meal later in the day (for example, remembers what 
they had for breakfast when asked in the afternoon).  Never Sometimes Often Always N/A 

54.Knows the current month. Never Sometimes Often Always N/A 
55.Recalls a visit from a familiar person (friends, family) earlier 

in the day. Never Sometimes Often Always N/A 

56.Recalls what he/she did before the injury 
(job/school/homemaking). Never Sometimes Often Always N/A 

57.Recalls basic instructions (for example, using equipment in 
their room, using call button to call nurse, turning on TV).  Never Sometimes Often Always N/A 

58.Recalls a simple routine (for example, doing an exercise, 
using memory book). Never Sometimes Often Always N/A 

59.Recalls more than one appointment (for example, multiple 
health care appointments or social activities) in a single day.  Never Sometimes Often Always N/A 

60.Recalls a visit by a familiar person (friends, family, therapist) 
from the previous day.  Never Sometimes Often Always N/A 

61.Recalls to take medicine at the right time and right amount. Never Sometimes Often Always N/A 
62.Recalls where to find something when it is not put in its usual 

place (for example, looking for keys).  Never Sometimes Often Always N/A 

63.Recalls the steps in doing a simple activity (for example, 
gathering needed materials and items for making a sandwich 
or cooking breakfast, washing a car, loading and starting a 
dishwasher).  

Never Sometimes Often Always N/A 

64.Recalls to move laundry from washer to dryer. Never Sometimes Often Always N/A 
65.Recalls to put food away in the refrigerator when finished.  Never Sometimes Often Always N/A 
66.Recalls to turn off the stove or oven.  Never Sometimes Often Always N/A 
67.Recalls to lock the door when leaving the house.  Never Sometimes Often Always N/A 
68.When driving, remembers to take the key when getting out of 

the car.  Never Sometimes Often Always N/A 
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69.Recalls to give someone a telephone message. Never Sometimes Often Always N/A 
70.Recalls familiar route without assistance (for example going 

from home to a local store). Never Sometimes Often Always N/A 

71.Recalls a newly learned route without assistance. Never Sometimes Often Always N/A 
72.Recalls where the car is parked in the mall/grocery store 

parking lot.  Never Sometimes Often Always N/A 

73.Recalls to use a calendar to keep track of appointments from 
week to week. Never Sometimes Often Always N/A 

74.Recalls information given at a previous therapy or doctor 
appointment.  Never Sometimes Often Always N/A 

75.Recalls birthdays, holidays or anniversaries. Never Sometimes Often Always N/A 
76.Recalls frequently used phone numbers.  Never Sometimes Often Always N/A 
77.Recalls to get an item at the store that was not written down.  Never Sometimes Often Always N/A 
78.Recalls the story line in a book from one reading to the next. Never Sometimes Often Always N/A 
79.Recalls to go to doctor’s appointments.  Never Sometimes Often Always N/A 
80.Recalls events from last birthday/vacation.  Never Sometimes Often Always N/A 
81.Recalls to do weekly chores.  Never Sometimes Often Always N/A 
82.Recalls to pay bills (for example, rent, electric, phone or 

credit card). Never Sometimes Often Always N/A 

83.Recalls upcoming deadlines, assignments, or meetings. Never Sometimes Often Always N/A 
84.Goes to a room to get something, but forgets what to get.  Never Sometimes Often Always N/A 
85.Begins to do something and forgets what was to be done.  Never Sometimes Often Always N/A 
86.Loses train of thought in a conversation.  Never Sometimes Often Always N/A 
87.Repeats a story that has already been told.  Never Sometimes Often Always N/A 
88.Answers the phone within at least 3 rings. Never Sometimes Often Always N/A 
89.Says “come in” in response to knock on the door. Never Sometimes Often Always N/A 
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90.Completes menu selection in a timely manner (less than 5 
minutes). Never Sometimes Often Always N/A 

91.Writes name in a timely manner (within 5 seconds). Never Sometimes Often Always N/A 
92.Copies schedule in a timely manner (within 5 minutes). Never Sometimes Often Always N/A 
93.Begins to answer open-ended questions within 2 seconds 

(for example, answers “What did you do today?") Never Sometimes Often Always N/A 

94.Gets dressed within 15 minutes. Never Sometimes Often Always N/A 
95.Completes tasks or chores by a set deadline. Never Sometimes Often Always N/A 
96.Makes a simple breakfast within 5-10 minutes, if physically 

able (for example, toast or coffee). Never Sometimes Often Always N/A 

97.Keeps up with a conversation without asking people to 
repeat. Never Sometimes Often Always N/A 

98.Follows simple directions without asking people to repeat. Never Sometimes Often Always N/A 
99.Washes a car within 30 minutes. Never Sometimes Often Always N/A 

100.Unloads the washing machine within 10 minutes. Never Sometimes Often Always N/A 
101.Puts away clean dishes within 15 minutes. Never Sometimes Often Always N/A 
102.Takes a phone message without asking the caller to repeat 

more than one time. Never Sometimes Often Always N/A 

103.Takes a phone message off the answering machine without 
having to replay the message more than one time. Never Sometimes Often Always N/A 

104.Gets money from an ATM within 5 minutes. Never Sometimes Often Always N/A 
105.Follows an automated phone menu (instruction/choices) 

successfully (for example, “Press 1 for___”). Never Sometimes Often Always N/A 

106.Keeps up with the story of a 30-minute TV show without 
asking others what is going on. Never Sometimes Often Always N/A 

107.Sorts daily mail within 5 minutes. Never Sometimes Often Always N/A 
108.Writes a check in a grocery store without holding up the line. Never Sometimes Often Always N/A 
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109.Places a food order in a drive-through without holding up the 
line. Never Sometimes Often Always N/A 

110.Pays for a fast-food order within 30 seconds. Never Sometimes Often Always N/A 
111.Reads a restaurant menu and makes a selection within 5 

minutes. Never Sometimes Often Always N/A 

112.Reads a one page letter within 5 minutes. Never Sometimes Often Always N/A 
113.Keeps up the pace required of school or work setting. Never Sometimes Often Always N/A 
114.Shops for a few items in a reasonable amount of time (for 

example, gets 5-10 items at the grocery store in about 20 
minutes). 

Never Sometimes Often Always N/A 

115.Opened-ended questions need to be asked more than once 
(for example, “What do you want to drink?", "What do you 
need?"). 

Never Sometimes Often Always N/A 

116.Takes a long time to finish eating a meal (for example, over 
20 minutes). Never Sometimes Often Always N/A 

117.Takes a long time to get dressed (for example, over 20 
minutes).  Never Sometimes Often Always N/A 

118.Needs repeated requests to respond (for example, "open 
your eyes…open your eyes."). Never Sometimes Often Always N/A 

119.Makes mistakes when trying to keep up (for example, when 
trying to finish within a time limit).  Never Sometimes Often Always N/A 

120.Reacts slowly in driving situations (for example, reacting to 
stop lights, pedestrians, sudden stops in traffic). Never Sometimes Often Always N/A 

121.Complete a simple task that has several steps (for example, 
chooses clothes and gets dressed). Never Sometimes Often Always N/A 

122.Complete a complex task that has several steps (for example, 
cooking a complete dinner, doing a house repair or building 
something).  

Never Sometimes Often Always N/A 
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123.Plans a common daily activity (for example, gathers items 
needed for dressing or grooming).  Never Sometimes Often Always N/A 

124.Plans a new activity (for example, gathers items needed for 
cooking or craft project).  Never Sometimes Often Always N/A 

125.Plans ahead in order to get to an appointment on time.  Never Sometimes Often Always N/A 
126.Fills free time with activities without being told.  Never Sometimes Often Always N/A 
127.Starts an activity without being told (for example, starts 

getting dressed after getting up in the morning). Never Sometimes Often Always N/A 

128.Make careless errors during a new activity (for example, 
doing things out of order or leaving a step out of an activity). Never Sometimes Often Always N/A 

129.Does not recognize limitations when attempting a task (for 
example, tries to walk when unable).  Never Sometimes Often Always N/A 

130.Recognizes and corrects mistakes.  Never Sometimes Often Always N/A 
131.Readily changes behaviors when an error is pointed out.  Never Sometimes Often Always N/A 
132.Talks at the wrong time (interrupts conversation, talks when 

he/she should be listening).  Never Sometimes Often Always N/A 

133.Does not ask embarrassing questions, or make 
hurtful/inappropriate comments. Never Sometimes Often Always N/A 

134.Stays seated until a task is done.  Never Sometimes Often Always N/A 
135.Gets started on homework/chores without being told.  Never Sometimes Often Always N/A 
136.Catches own mistakes while working on a task. Never Sometimes Often Always N/A 
137.Starts a task early enough to get it done (for example, starts 

to get ready for school/ work/appointment in order to arrive 
on time).  

Never Sometimes Often Always N/A 

138.Comes up with ideas for things to do during free time.  Never Sometimes Often Always N/A 
139.Chooses clothes based on the weather.  Never Sometimes Often Always N/A 
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140.Demonstrates an understanding of own abilities (for example, 
does not ask to drive or return to work/school if they are not 
able). 

Never Sometimes Often Always N/A 

141.Gathers materials needed for an activity (for example, 
necessary materials for work or school). Never Sometimes Often Always N/A 

142.Identifies items needed to put together a list (for example, 
grocery items for the week, shopping list, materials for 
project or repairs).  

Never Sometimes Often Always N/A 

143.Organizes an activity several days in advance (for example, 
planning a trip, visiting friends, planning holiday activities).  Never Sometimes Often Always N/A 

144.Organizes a written list (for example, errands list organized 
by store types, grocery list by sections of store).  Never Sometimes Often Always N/A 

145.Keeps personal area organized (for example, putting things 
away in the bedroom, bathroom, kitchen, laundry room). Never Sometimes Often Always N/A 

146.Tells someone or takes action when something goes wrong 
(for example, water on the floor, shoes untied, pot boiling 
over).  

Never Sometimes Often Always N/A 

147.Seeks help when needed. Never Sometimes Often Always N/A 
148.Stops an activity to do something else that needs to get done 

(for example, stops watching TV to get dressed). Never Sometimes Often Always N/A 

149.Makes reasonable attempts to solve problems before asking 
for help. Never Sometimes Often Always N/A 

150.Follows safety rules (for example, locks wheelchair brakes 
when stopped, not opening doors to strangers, looks both 
ways before crossing street). 

Never Sometimes Often Always N/A 

151.Tries to do an activity before having the ability to do it (such 
as standing or walking unassisted, cooking, driving, 
returning to school/work). 

Never Sometimes Often Always N/A 
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152.Comes up with an alternate solution when the first solution 
does not work (for example, when a drain cleaner does not 
work, calls a plumber).  

Never Sometimes Often Always N/A 

153.Stops talking when a discussion becomes heated. Never Sometimes Often Always N/A 
154.Suggests or attempts a solution to a problem. Never Sometimes Often Always N/A 
155.Tries a different approach to a problem when the first one 

does not work. Never Sometimes Often Always N/A 

156.Adds a new topic to a conversation.  Never Sometimes Often Always N/A 
157.Listens to another’s perspective without arguing.  Never Sometimes Often Always N/A 
158.Do the things needed to prepare for a bigger project (for 

example, moving furniture before painting a room). Never Sometimes Often Always N/A 

159.Organizes a short written document (for example, letter, 
memo, email or school paper) Never Sometimes Often Always N/A 

160.Estimates the time needed to do a series of tasks to meet a 
deadline.  Never Sometimes Often Always N/A 

161.Adjusts schedule to meet a deadline. Never Sometimes Often Always N/A 
162.Makes changes to a schedule if needed (for example, 

postpones doing errands to be on time for work. Never Sometimes Often Always N/A 

163.Fills gas tank before it runs out. Never Sometimes Often Always N/A 
164.Picks up hints from others that they should end a 

conversation (for example, other person looks at watch). Never Sometimes Often Always N/A 

165.Dresses to match social situation (for example, dresses 
casually to go out with friends and dresses more formally for 
special events). 

Never Sometimes Often Always N/A 

166.Asks questions to get more information about injury. Never Sometimes Often Always N/A 
167.Initiates a discussion about future needs (for example, 

returning home after hospitalization, asking about financial 
issues, or resuming work or school). 

Never Sometimes Often Always N/A 
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168.Plans a short trip using public transportation (for example, 
bus or subway). Never Sometimes Often Always N/A 

169.Able to make a quick, simple decision (for example, where to 
go to dinner). Never Sometimes Often Always N/A 

170.Does not readily switch from one activity to another (for 
example, will not stop watching TV to begin dressing).  Never Sometimes Often Always N/A 

171.Makes careless errors in daily tasks (for example, misses a 
button, forgets to put toothpaste on toothbrush).  Never Sometimes Often Always N/A 

172.Gets stuck on a topic (keeps talking about the same thing).  Never Sometimes Often Always N/A 
173.Does not stop or apologizes when behavior bothers others. Never Sometimes Often Always N/A 
174.Does not know what to do next, so stops in the middle of a 

task. Never Sometimes Often Always N/A 

175.Allows others to solve problems for them when they could 
have done it themselves. Never Sometimes Often Always N/A 

176.Jumps to a solution when attempting to solve a problem. Never Sometimes Often Always N/A 
177.Is overly trusting (does not recognize when being taken 

advantage of). Never Sometimes Often Always N/A 

178.Buys unnecessary items that look appealing (impulse 
buying).  Never Sometimes Often Always N/A 

179.Interrupts while someone is talking on the phone.  Never Sometimes Often Always N/A 
180.Bothers other people while they are working. Never Sometimes Often Always N/A 
181.Makes errors when solving a problem that has several steps 

(for example, cooking/following a recipe, shopping, car 
maintenance, programming electronics).  

Never Sometimes Often Always N/A 

182.Has problems managing money (for example, tries to make 
purchase without enough money, overdrawing checking 
account, running-up credit cards). 

Never Sometimes Often Always N/A 
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183.Does not start activities on own (for example, must be told 
what to do). Never Sometimes Often Always N/A 

184.Gives up if first attempt to solve a problem is not successful. Never Sometimes Often Always N/A 
185.Blames others for problems or mistakes. Never Sometimes Often Always N/A 
186.Gets upset with a change of routine.  Never Sometimes Often Always N/A 
187.Does not react when people are visibly upset (for example, 

fails to ask "Are you ok?" when someone is crying).  Never Sometimes Often Always N/A 

188.Accepts constructive criticism without losing temper (for 
example, from therapist, family member, employer). Never Sometimes Often Always N/A 

189.Accepts help without losing temper.  Never Sometimes Often Always N/A 
190.Stops an activity and starts a new activity without getting 

upset (for example, stops watching TV and comes to eat 
dinner).  

Never Sometimes Often Always N/A 

191.Listens to another’s perspective without arguing.  Never Sometimes Often Always N/A 
192.Calms down after an argument. Never Sometimes Often Always N/A 
193.Becomes tearful easily when upset. Never Sometimes Often Always N/A 
194.Has angry or tearful outbursts for no apparent reason.  Never Sometimes Often Always N/A 
195.Overreacts to challenges (for example, becomes agitated by 

minor changes in daily routine). Never Sometimes Often Always N/A 

196.Gets frustrated or upset when having to wait to do something 
(for example, go to a store; watch TV).  Never Sometimes Often Always N/A 

197.Overreacts to frustrating situations (for example, tool does 
not work, someone takes parking place).  Never Sometimes Often Always N/A 

198.Frustration increases to the point of getting physical (for 
example, hitting,  
throwing or pushing). 

Never Sometimes Often Always N/A 
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199.Gets a person’s attention before starting a conversation (for 
example, waits for eye contact before talking).  Never Sometimes Often Always N/A 

200.Allows others to take a turn in a conversation (for example, 
gives another person a chance to talk). Never Sometimes Often Always N/A 

201.Greets person when someone enters the room. Never Sometimes Often Always N/A 
202.Able to talk with more than one person at a time.  Never Sometimes Often Always N/A 
203.Begins to answer open-ended questions within an 

appropriate amount of time (for example, responds to "What 
did you do today?" within a few seconds). 

Never Sometimes Often Always N/A 

204.Provides enough information when telling someone about 
something.  Never Sometimes Often Always N/A 

205.Faces the person when speaking.  Never Sometimes Often Always N/A 
206.Appropriate eye contact when having a conversation (for 

example, looks away occasionally during a conversation). Never Sometimes Often Always N/A 

207.Shows interests in what other people are saying (for example, 
keep eye contact, comments or nods).  Never Sometimes Often Always N/A 

208.Acknowledges another person's point of view (for example, 
by nodding or commenting). Never Sometimes Often Always N/A 

209.Keeps up with a conversation without asking people to 
repeat.  Never Sometimes Often Always N/A 

210.Participates in a 10-20 minute conversation, staying on topic.  Never Sometimes Often Always N/A 
211.Picks out important information from a lecture/instruction. Never Sometimes Often Always N/A 
212.Adds a new topic to a conversation at the right time.  Never Sometimes Often Always N/A 
213.Starts a conversation. Never Sometimes Often Always N/A 
214.Misunderstands what the speaker intends (for example, does 

not recognize when someone makes a joke or uses sarcasm). Never Sometimes Often Always N/A 

215.Sounds rude or demanding when making a request.  Never Sometimes Often Always N/A 
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216.Facial expression does not match the conversation (for 
example, blank expression during an emotional conversation 
or smiles too much during a serious conversation). 

Never Sometimes Often Always N/A 

217.Gets too close when talking to someone. Never Sometimes Often Always N/A 
218.Gets stuck on a topic (keeps talking about the same thing). Never Sometimes Often Always N/A 
219.Talks at the wrong time (interrupts conversation, talks when 

he/she should be listening).  Never Sometimes Often Always N/A 

220.Asks embarrassing questions, or makes hurtful/inappropriate 
comments. Never Sometimes Often Always N/A 

221.Jumps to a topic unrelated to the conversation. Never Sometimes Often Always N/A 
222.Walks away from conversation before it is finished.  Never Sometimes Often Always N/A 
223.Blurts out something off topic during a conversation.  Never Sometimes Often Always N/A 
224.Loses train of thought in a conversation.  Never Sometimes Often Always N/A 
225.Repeats a story that has already been told.  Never Sometimes Often Always N/A 
226.Interrupts while someone is talking on the phone.  Never Sometimes Often Always N/A 
227.Interrupts other people’s conversation.  Never Sometimes Often Always N/A 
228.Provides too much information when telling someone 

something. Never Sometimes Often Always N/A 
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APPENDIX B 
CONCURRENT VALIDITY EXTERNAL MEASURES  
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BIOGRAPHICAL SKETCH 

My clinical experience as a Masters prepared Behavior Analyst has been primarily 

working with individuals diagnosed with TBI.  I spent five years as a behavior analyst on a 

locked traumatic brain injury (TBI) rehabilitation unit. Then, I was the director of a transitional 

living center, where patients worked on re-integration into their communities. My research goals 

have been profoundly shaped by these experiences. In particular, I watched TBI patients, 

therapists, and families struggle with their daily activities, and almost always, their ability to 

reason through difficulties in organization and planning, and initiating functional problem 

solving behaviors were a core issues in rehabilitation. Traditional neuropsychological measures 

of executive functioning often would not detect the subtle deficits that caused disruption in 

patient’s lives when they returned home or to a work setting. Even more absent were the 

treatment strategies for such deficits. Hence, I felt the need to further my education and engage 

in research that would assist the therapists and the individuals impacted by TBI.      

My first job at the University of Florida was as Clinical Program Coordinator of the Center 

for Traumatic Brain Injury Studies in the McKnight Brain Institute, which allowed me to assist 

in TBI research. The primary focus of the research center was to identify a biomarker that would 

determine whether brain damage had occurred and whether outcomes could be predicted from 

the biomarker. My responsibility was to assist in the extension of a basic science program to the 

human participant. I was able to participate in writing grants and coordinating Institutional 

Review Board submissions, as well as recruit participants. The Center collaborated with world-

renowned scientists from Italy, Hungary, as well as Harvard and the Medical College of Virginia 

in NIH, Department of Defense and private foundation grants. I served as research coordinator 

for two clinical trials, conducted at the North Florida/South Georgia Veterans Affairs Medical 

Center that involved an experimental medication to improve memory for patients with closed 
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head injury. I also served as research coordinator for a clinical trial to evaluate taste and smell in 

participants with TBI. This experience in clinical trials convinced me to pursue my PhD in 

Rehabilitation Science.     

I entered the PhD program in the fall of 2003 with Linda Shaw as my advisor.  My primary 

interest was in conducting single subject design research in individuals diagnosed with TBI. 

Using the training in single subject design methodology from my master’s program in clinical 

behavioral psychology, along with additional courses in single subject design and applied 

behavior analysis, I prepared to conduct a single subject design research project for my 

dissertation.  My interest was in exploring the effect of problem solving therapies, since this area 

was most debilitating for patients with whom I had worked. However, I was advised from 

several fronts that in order to test the effect of a problem solving intervention, a reliable measure 

was needed to detect an effect. Therefore, my path was turned to Dr. Craig Velozo who was 

conducting a TBI research project to create a functional cognitive measure.  

Dr. Velozo’s research project was an NIH R-21 project to create a measure of six cognitive 

domains.  He agreed to accept me as one of his students so that I could develop a problem 

solving measure using 20 items, which fell under the domain of executive functioning.  So, I 

joined the Velozo research team in 2005.  I assisted the research team in recruiting and 

conducting focus groups to develop a bank of items.  The 20 problem solving items were 

developed along with the items for other domains.  Unfortunately during this time, my mother 

had become ill and required my care. During the summer of 2005 my mother died during my 

preparation for my qualifying exam.  After a few months, I completed my qualifying exam and 

proceeded to prepare my dissertation proposal.    
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Dr. Velozo assisted me in preparing a VA RR&D Pre-Doctoral Associated Health 

Rehabilitation Research Fellowship Award to prepare me for a career as a VA researcher.  

Following submission of this grant I proposed my dissertation and was awarded the grant in May 

2006. I continued to work with the research team for the next phase of the research to recruit and 

administer the created measure and traditional measures to all the subjects in the Gainesville 

area.  

I submitted a Career Development Award to the VA in December, 2007 to conduct an   

Executive Dysfunction intervention using single subject design.  Dr. Bruce Crosson was the 

primary mentor.  The submission received a score that was not funded; therefore I resubmitted 

the grant in June 2008.  Since my award was not funded I continued to assist Dr. Velozo with his 

research project and recruit patients.  My original proposal called for 50 subjects and their 

caregivers, however I continued with the project until 80 subjects had been recruited.  By 

extending my dissertation, I was able to collect a larger number of subjects which improved the 

likelihood of my articles being published.  Additionally, my assistance allowed Dr. Velozo to 

conclude his research project.  Data analysis was conducted during the summer of 2008 and my 

dissertation was defended on August 7, 2008.  

   The knowledge I have gained from this experience has been immeasurable.  My 

dissertation committee and researchers at the VA have given me their time and encouragement to 

continue with a career in research.  I feel that my initial goal to help the clinicians and the 

patients that are affected by TBI has been met. The experience and support I need to be a 

researcher have been obtained. 


