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ABSTRACT 

Model-Centered Instruction : A Design Research Study to Investigate 

an Alternative Approach to Patient Education 

by 

Mary Ann Parlin, Doctor of Philosophy 

Utah State University, 2006 

Major Professor: Dr. Byron Burnham 
Department: Instructional Technology 

While medical technology, intervention, and treatment continue to advance, 

patients often find themselves involved in an increasingly complex healthcare system . 

Because of this, many patients lack access to the knowledge to facilitate successful 

navigation or participation in healthcare systems to their best advantage. Patient 

Ill 

education that provides experiential information has been shown to reduce anxiety levels 

and increase patient health outcomes and compliance with medical instructions or 

recommendations. Given the demonstrated effectiveness of experiential instruction in 

patient education, Model-Centered Instruction (MCI) has the potential to be an effective 

instructional design for patient education because it affords the learner experience with 

systems or models in the presence of instructional augmentation. While MCI design 

theory is well-documented, it has not been widely implemented and tested at the 

instructional product level. 
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education. This project combines both design study research in MCI and research into 

MCI and its application to patient education. The study utilized a quasi-experimental 

design and included 40 participants in a control group (N=20) and an experimental group 

(N=20). Survey instruments included a pre and post State-Trait Anxiety Inventory 

(ST AI), a pre and post patient survey, a pre and post physical therapist survey, and an 

instruction survey that was administered to the experimental group after each 

instructional session . 

Results indicated that participants in the experimental group that received the 

MCI were less anxious and more compliant than the participants in the control group that 

did not receive the MCI. The experimental groups did not differ in anxiety or compliance 

with regard to age or gender. The experimental group also felt more confident than the 

control group in talking to healthcare providers and asking friends and family for 

assistance. The experimental group participants were also more likely to complete their 

physical therapy sessions at the facility and at home. The significance of these findings 

for MCI design and its application to patient education is discussed. 

(pages 151) 
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FORWARD 

My interest in this research grew out of my work experience in instructional 

product design and production over the past decade. I often felt that our products, though 

based on research, were not effectively meeting the needs of the target audience. During 

my years of employment at an organization that produced training materials for families 

of children with special needs, I frequently thought that the instruction was not as 

effective as it could be in facilitating desired behavioral outcomes. During the course of 

my graduate study, my exposure to Model-Centered Instruction (MCI) theory illustrated 

the potential for utilizing a more effective way to design and produce instruction . 

X 

Similarly, my personal experience as a patient in the health care system led me to 

realize how inefficient much of the patient education is (where it exists at all) and to 

conclude "there has to be a better way." Thus I devoted my doctoral study and research to 

the fields oflnstructional Technology, patient education, and patient health behaviors. 

In 2003, I had the opportunity to participate in a clinical research study at a local 

hospital. This study was concerned with pain control in hospitalized, orthopedic surgery 

patients. While it was not related to MCI, it gave me an opportunity to conduct nearly 

600 patient interviews over the course of a year. These interviews were conducted at 

preoperative, presurgical, and postsurgical intervals during the patients' hospital stay. 

While conducting the interviews, I was also able to informally discuss the surgical and 

hospital experience with the patients and ask about their feelings regarding the instruction 

they had received with regard to their healthcare in this specific situation. Most of these 

patients informed me that they had received little patient education about the procedure 



• q 

• 
II 
II 

• • 
m 

I 

' • 
' I 
I 
I 
I 
I 
I 
I 

XI 

and no patient education about experiences that they might have during this time. They 

also expressed much anxiety and uncertainty. In designing the MCI and clinical study for 

this project, this original hospital clinical research study experience provided me a 

window into an instructional need and MCI provided a proposed solution and a basis for 

research . 

I hope that this research will bring forth and highlight some of the future research 

issues ofMCI in the field of Instructional Technology . 
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CHAPTER I 

INTRODUCTION 

Background 

The medical system is in dire need of effective patient education. "We need to put 

the patients at the center of the health-care universe. While there may have been lip 

service to that in the past, we really need to design how we provide service around 

patients, around patients' needs," said Kenneth Kizer, president of the nonprofit National 

Quality Forum that deals with health-care measures (McQueen, 200 I) Patient 

responsibility for personal health is the ultimate goal of patient education. "Teaching 

patients what they want to know is a clear way to improve chances that they actually will 

learn and change behaviors" (Fox, 1998, p. 3). 

While medical technology, intervention, and treatment continue to advance, many 

patients find themselves increasingly involved in a health care system for which they 

have had no training to successfully navigate or participate in to their best advantage. In 

order to be successful in this system, patients need skills and knowledge that enable them 

to be a partner and participant in their own health care (Ornstein, 200 I) . Partnership and 

participation in the health care system fosters compliance by patients, that is, following 

health. care advice and instruction, thus facilitating patient recovery (Koop, 1996). 

Patient education programs have been shown to support the overall welfare of the 

patient in terms of reduction of anxiety levels and an increase in patient compliance with 

medical instructions or recommendations (Devine & Cook, 1986; Lin, Lin, & Lin; 1997; 
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2 
Wong & Wong, 1985). These patient behaviors relate to self-efficacy issues and patient 

locus of control, two of the personal factors pertaining to good health behavior (Bandura, 

1986). These factors pertain to an individual's sense that they know what is happening 

and what to expect, have some control over the situation, and can influence the outcome 

of a given situation. In health care literature, this kind of knowledge has been described 

as sensory information (Suls & Wan, 1989) (i .e., information about what might happen, 

what feelings or sensations a patient might experience, or whom they might interact 

with). 

The benefits of this sensory information for patients were described by Hartfield, 

Cason, and Cason (1981): "accurately described sensations reduced the discrepancies 

between expected and experienced sensations and reduced emotional responses" (p. 203). 

The value of authentic experience instruction was also described by Kolodner ( 1997), 

"Modem educational theory stemming from research in the cognitive sciences indicates 

that knowledge gained through activity that is motivating and authentic is learned more 

deeply and is more usable than is knowledge gained through memorization, prescriptive 

activities, or word problems" (p. 57). However, these products typically fail to provide 

either success and failure models of rehabilitation or experiential sensory information to 

the patient about the healing process (Moline, 2000). 

The benefit of the presentation of sensory information has specifically been 

shown to positively affect patient anxiety levels and patient compliance rates. 

As Ridgeway and Mathews (1982) stated, 

The most common type of preparation involves giving the patient 
detailed information about the surgical procedure and its effects. 
Alternatively, patients may be informed about actual sensations they are 
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likely to experience, such as sleepiness, . .. and so on. A certain amount 
of information about procedures is necessary to place the expected 
sensations in context. Also, a certain degree or reassurance is usually 
passed along in describing such sensations as normal. When sensation 
information has been compared with procedural information, the former 
was found to be more effective and it was suggested that congruency 
between expected and experienced sensations results in a lower emotional 
response. (p. 271) 

Authentic scenario instruction is gaining widespread interest among educators. 

"Increasingly, theorists and educators are promoting reality-centered projects, theme-

based learning, and other kinds of activities situated in real-life and life-like contexts as 

3 

ways to engage students in meaningful learning" (Lebow & Wager, 1994, p.382 ). While 

much research has been done in public school settings with scenario and case-based 

instruction, this methodology has not been implemented and tested with patient education 

in the health care system. 

According to Gibbons (2001), "The central premise ofMCI is that the most 

effective and efficient instruction takes place through experiencing real systems or 

models in the presence of instructional augmentation designed to facilitate learning from 

the experience" (p.512). 

Experience using these models is focused through carefully selected and 

sequenced problems. The learner can either solve these problems or observe them being 

solved. The MCI provides the opportunity to experience (a) interactions with issues 

concerning patient compliance, (b) examine success and failure aspects of the physical 

therapy process, and (c) learn what to realistically expect during recovery. 
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These activities build knowledge and self-efficacy skills in the patient and 

encourage patient compliance and positive interaction with the health care system by 

building patient confidence and reducing patient anxiety (Ridgeway & Mathews, 1982). 

Statement of the Problem 

4 

Traditional approaches to patient education emphasize the use of static diagrams, 

text handouts or brochures, or fact sheets. However, these products typically fail to 

provide either success and failure models of rehabilitation or experiential sensory 

information to the patient about the healing process (Moline, 2000). MCI holds great 

potential for addressing patient education needs. However, while MCI design theory is 

well-developed, there is a lack ofMCI products that have been designed, produced, and 

evaluated using a content base. Thus, experimental testing of MCI design theory is called 

for. Given this great patient education need, and the need to test the MCI product in 

context, the research of this MCI product will be developed using the content area of 

patient education . 

The Purpose of this Study 

Model-Centered Instruction (MCI) (Gibbons, 2001), by the nature of its design, 

holds the potential for addressing the inadequacies of traditional patient education. While 

MCI design theory is well-documented, it is not well implemented and tested at the 

instructional product level. Designing, producing, and evaluating an MCI product that 

adheres strictly to MCI design principles is one of the primary research endeavors of this 

project. Therefore, this research study proposes to investigate (a) the design, production, 



• 
d 

• • q 

• • 
Q 

u 
I 
I 
Q 

I 
u 

' I 
I 
~ 
g 

5 
and evaluation of an MCI product that adheres to established MCI design theory and (b) 

the instructional efficacy of a Model-Centered Instruction (MCI)-based patient education 

module. The investigator will compare an MCI-based education product with traditional 

patient education in terms of the effects on cognitive and behavioral aspects of health 

behavior with patients recovering from orthopedic surgery. In this study MCI will be 

used to provide the patient with an opportunity to (a) experience interactions with issues 

concerning patient compliance, (b) examine success and failure aspects of the physical 

therapy process, and (c) learn what to realistically expect during recovery. These 

activities help the patient to build knowledge and self-efficacy skills and encourage 

patient compliance and positive interaction with the health care system by building 

patient confidence and reducing patient anxiety (Ridgeway & Mathews, 1982). 

Research Questions 

This project combines both design study research in MCI and research into MCI 

and its application to patient education. Specifically, with regard to patient education, 

anxiety and patient compliance are known to be associated with patient recovery. The 

instructional goal was to give the learner exposure to interacting with dynamic models of 

environmental, social, and physical/medical aspects of rehabilitation treatment. The 

following research questions guided this study: 

I. Gibbons and his colleagues, in numerous articles, book, and presentations, have 

proposed a theory ofMCI and prescriptions for designing MCI. The first research 

question examines the use of these theoretical principles and prescriptions for 

capturing and demonstrating the design process of an MCI product. The goal was 
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to design, produce, and evaluate a product developed using established 

guidelines for MCI design. 

6 

2. Is there a difference in anxiety levels of orthopedic surgery patients who get MCI 

and those who get traditional patient education as measured by pre-post gain 

scores on the State-Trait Anxiety Index (ST Al-S)? 

3. For the experimental group, is there a difference in anxiety levels between 

male/female orthopedic surgery patients as measured by pre-post gain scores on 

the STAI-S? 

4. For the experimental group, is there a difference in anxiety levels of orthopedic 

surgery patients as measured by pre-post gain scores on the ST Al-S among 

participants aged 18-39, 40-49, and 50-69? 

5. Is there a difference in compliance levels of orthopedic surgery patients who get 

MCI and those who get traditional patient education as measured by pre-post gain 

scores on the physical therapist survey? 

6. For the experimental group, is there a difference in compliance levels between 

male/female orthopedic surgery patients as measured by pre-post gain scores on 

the physical therapist survey? 

7. For the experimental group, is there a difference in compliance levels of 

orthopedic surgery patients as measured by pre-post gain scores on the physical 

therapist survey among participants aged 18-39, 40-49, and 50-69? 
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Outline of the Study 

Chapter II presents the conceptual and theoretical framework on which the 

analysis will be based. MCI design theory will be reviewed, followed by an examination 

of health-behavior theory that is pertinent to this study. The chapter concludes with a 

discussion of the relationship between MCI and experiential patient education . 

7 

Chapter III outlines the methods used for the study. In this summary, MCI design 

procedures are discussed. In addition, data collection techniques, the study sample and its 

characteristics, measures used in the analysis, and a description of the chosen procedures 

of statistical analysis are discussed. 

Chapter IV outlines the results of the MCI design analysis and the data analysis, 

including a summary of the findings for the statistical analyses. Lastly, Chapter V closes 

with a discussion of the study findings and conclusions. Implications for future research 

are discussed. 

For purposes of clarity, each chapter in this document has a Part A (addresses 

Model-Centered Instruction (MCI) design study research) and a Part B (addresses MCI 

and its application to patient education.) Part A is written with a Times New Roman font 

and Part B is written with an Arial font throughout the document. 
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CHAPTER II 

REVIEW OF LITERATURE 

Chapter Introduction 

This chapter outlines the theoretical and conceptual framework of the study. An 

oveJView of the existing literature on MCI design theory is presented first. Next, a 

discussion of health behavior literature is presented. Attention is then turned to existing 

literature on the key concepts used in the analysis including the Health Belief Model, 

Social Cognitive Theory, and the Transtheoretical Stages of Change Model. 

g 

Throughout the patient-education literature, the need has been demonstrated for a 

new paradigm of instruction. Model-centered instruction, the primary focus of this study, 

is proposed as a theory of instruction for developing a new generation of patient 

education. In order to understand the issues in health-behavior and patient education, the 

researcher also focused on this body ofliterature in an equally comprehensive manner. 

This chapter focuses on (a) model-centered instruction and (b) health-behavior theories. 

The nature of the literature reviewed for model-centered instruction is primarily 

theoretical while the literature reviewed for health-behavior is primarily analytical. 
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Part A: Model-Centered Instruction 

Model-Centered Instroction Literature Characteristics and Search Procedures 

This review of literature contains many works authored or coauthored by 

Professor Andrew Gibbons, the developer of the theory of model-centered instruction . 

The majority of these works was written beginning in the late 1990's to the present and 

were published as book chapters, academic journal articles, and technical reports for 

business or government organizations, although there are several unpublished works also 

included in the literature review. Several of the works in this literature review were 

obtained from Gibbon's course reserves between 1998 and 2004. The remainder ofthe 

articles in this literature review was located by electronic searches of ERIC and Google 

searches on the Internet. Keyword search terms included: modeling, instructional 

modeling, instructional simulation design, instructional design, instructional design 

theory, and simulation design. 

Basic Description of Model-Centered /nstroction 

9 

Gibbons (2001) developed MCI on the basis of cognitive science and the learner's 

experience with the model as the center of the instructional design. He outlined several 

theories of instruction that influenced MCI including: (a) Progressions of Mental Models 

(White & Frederiksen, 1990), (b) Goal-Based Scenarios (Schank, 1992), (c) Anchored 

Instruction (Bransford, J. , Sherwood, R.D., Hasselbring, T.S., Kinzer, C.K. , & Williams, 

S.M., 1990), (d) Problem-Based Learning (Barrows, 1988, 2000), (e) Situated Learning 
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(Lave & Wenger, 1991}, and (f) Cognitive Apprenticeship (Collins, Brown, & 

Newman, 1989) 

Model-centered instruction (Gibbons, 2001) is a general theory of instructional 

design that prescribes placing the learner in interaction with and observation of 

environments. This theory, appropriate for learning in individual or group instruction, 

may be used to design instruction for a wide variety of media delivery systems and 

technologies. With regard to MCI, researchers van Merrienboer, Seels, & Kirschner 

(2002) reported that, "This theory has the potential to provide "a broader foundation of 

[instructional design] . . to better accommodate a diverse, widely distributed set of 

students that needs to learn and transfer complex skills to an increasingly varied set of 

real-world contexts and settings" (p. 62) . 

Designing and Creating an MCI Experience 

10 

In order to design and create an effective MCI experience, the instructional 

designer must analyze the components and abstractions of the experience they are 

striving to design (Gibbons, 2001). That is, the model of the experience. In some 

situations, it is not possible to have learners work with real objects, events, or 

environments. For example, flight simulators are used to train pilots because mistakes can 

be disastrous in the real environment. In MCI, one of the design tasks is to create 

representations of these objects, events, or environments called models. A model, which 

defines or represents an object, event, or environment, contains some degree of 

information regarding its properties, actions, or cause-effect relationships. This kind of 

model representation described in MCI is different from a mental model. A model 
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representation can take various mediated forms, from role-playing or simple textual 

descriptions to complex, multimedia simulations. A mental model, on the other hand, 

exists only in the mind of the learner. According to Gibbons (2002), the role of an 

instructional designer in the development of MCI is to provide real systems or models 

with which the learner can interact while solving a problem. The theory of model-

centered instruction aids learners by (a) focusing their attention on targeted information 

about objects, events, or environments and (b) intervening with events or activities 

designed to initiate learning processes (Gibbons, 2001 , pp. 513-518). 

Gibbons (2001) specified that the models in MCI have two parts: (a) a set of 

abstractions of cause-effect or time-space sequences, and (b) a media representation of 

the abstractions" (Gibbons, 200 I, p.515). He also specified that three types of models, 

II 

system, environment, and expert performance, form a comprehensive framework for the 

representation and communication of subject-matter information in any domain 

(Gibbons, 2001 , pp. 519-522). 

Model Type: Environment 

This type of model represents the background in which systems operate. 

Environments can be literal or figurative places, or can be the source of influences on the 

system and performance environment that do not arise from the systems themselves nor 

from their response to the performance (Gibbons, 1998a) . 

Model Type: Systems 

This type of model represents the "terms of forces in opposition and balance, 

elements on which forces act, states, relationships, configurations, transitions, and 
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~ttems" (Gibbons, 200 I, p. 521 ). In order to determine the component parts, a system 

m be analyzed top down (decomposition) or bottom up (prototyping and recycling) . 

<nee the system has been decomposed and analyzed and is no longer yielding useful 

iformation with regard to the basic elements or variables of the system and the 

orresponding relationships, the process is finished . 

Jade! Type: Expert Performance 

This type of system represents "performance within an environment that uses 

ifmmation from environmental locations to act upon the systems that exist within the 

evironment" (Gibbons, 2001 , p.522). This expert performance involves interaction in 

cuse-effect systems that can change dynamically as the instruction progresses. "For 

· · 1 · d ·r · bi · pJ IStructwna purposes, It oes not necessar1 y mean •mpecca e or correct, smce may 

teorists feel there is value in erroneous responses as well (Collins, Brown, & Newman, 

1189; Schank, 1994; Skinner, 1953)"(Gibbons, 2001 , p.522). Expert performance may be 

"tructured in terms of goals, actions, motives, decision points, rationales, system 

a:'ordances, system indicators, system controls and forces opposing action" (Gibbons, 

198a, p. 13). 

All of these model types function together in a system. A system is not 

drracterized by its elements or components but by the interdependent relationships 

btween those elements. Owen ( 1997) pointed out that all elements of a system affect 

ech other and changes in one aspect of the system change the other elements. 
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lhe Use of Interactions and Experiences in MCI 

Many instructors have viewed learners as empty vessels to be filled with 

itformation. This traditional view oflearning has its origins in the schoolhouse model of 

l•arning and education (Collins, Brown, & Newman, 1989). However, taking in 

itformation is only partially related tG:l leaming. Real learning involves experience--

p:rforming activities, making decisions, and directly experiencing the consequences of 

tlose activities and decisions (Collins et al ., 1989; Lave & Wenger, 1991). 

According to some researchers, knowledge and experience are different. Caine 

atd Caine (1991) stated "We acquire knowledge--we learn by processing experience" 

(J . I46). They also reported that "Orchestrated immersion provides learners with rich, 

complex experiences that include options and a sense of wholeness. It presents what is to 

be learned in ways that allow for the perception of new patterns and relationships and 
? 

rrake what is being learned intrinsically more meaningful~(' .(p. 146). The instructional 

e:.periences one has must contain cause-effect relationships that would realistically be 

ttere in the experience. "However, experiential learning is only effective if the feedback 

01e receives in response to one's actions and decisions is rapid and consistent with 

reality" (Bloom & Loftin, 1998, p. 94-95). 

Forlizzi (1997, 2002) described experience in terms of John Dewey's uses of 

c<>ntinuity (the aspects of experience as it relates to the individual) and interaction (the 

aspects of experience as they relate to the environment). "When the individual 

C<!mponents and environmental components of an experience are working together, they 
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form a situation - a complete and whole experience which changes both the user and 

the context of use" (p. 5) . 
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Thus, providing the learner with experience with a real system or model, a central 

component ofMCI, is widely considered a component of effective instruction. 

Providing Instruction within a Model Environment 

The MCI is designed around a realistic setting (scenario) that incorporates actions 

and events that occur within the model environment. Scenario-based instruction has been 

demonstrated to be effective in many educational settings (Bell, Barreiss, & Beckwith, 

1994; Schank, 1992, 1994). According to Schank (1992), "The goal of effective training 

must be to repeat as well as possible the breadth of experience [a learner] needs in as 

intense, danger-free, inexpensive, and timely fashion as possible" (p. 10). 

Nelson (1993) discussed the need for experiential cognition in instruction. The 

scenario format meets this goal and provides the appropriate fidelity for the instruction. 

Fidelity is defined as "how closely a simulation imitates reality" (Alessi, 1988, p. 40). 

Alessi and Johnson (1992) also explained that an effective instructional simulation 

typically simplifies complex systems and images, thus reducing the possibility of student 

confusion and errors. Fidelity can be appropriately high or low depending on the situation 

and materials. One of the central design principles ofMCI is the determination of the 

scope of the instructional goal and the degree of fidelity that is warranted by the problem. 

Hertel and Millis, 2002, pointed out that the components of the scenario can come from 

actual events or they can be constructed. However they are created, scenarios must seem 

realistic to the learner. The learner's goals and interests must be incorporated. Choi, 
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I 997, reported that the details of a given scenario are meant to explain the model 

situation in terms of what is happening, where it is happening, and the characters and 

objects involved. Problem-solving activity in scenarios should not be viewed as an 

isolated, decontextualized event. Olson and Bruner (1974) stated: 

The performance of any act may be considered a sequence of decision 
points, each involving a set of alternatives. These decision points are specified 
jointly by the intention motivating the act, the goal or end point, and the structure 
of the medium or environment in which the act occurs. A skilled performance 
requires that the actor have information available that permits him to choose 
between these alternatives. Problem-solving is a matter of trying our various 
means and assessing their contribution to the achievement of the end state (p. 
129). 

With regard to learning in an authentic, simulated environment, Van Ments cited 

in Treiber ( 1994) stated that, "Simulation techniques are particularly good at enabling the 

student to acquire an emotional, affective understanding which deepens the cognitive, 

intellectual grasp ofthe problem, an important element in the learning of social and 

communication skills"(p.7). Gibbons (2001) explained that instruction is fostered through 

interaction with a carefully defined model of cause-effect relationships and precise 

selection, sequencing, and posing of problems in relation to the model. In discussing 

MCI, he stated: 

The traditional notion of simulation is included within the scope of this 
definition, but this [MCI] is more; it also encompasses real environments, 
systems, and expert performances and relates them (and simulation experiences) 
to their specific application during instruction. This definition of an instructional 
type defines things in terms of how they are used in the instructional act . Not a 
definition of a product type, it defines a specific context and interaction with the 
learner-a type and structure of experience (Gibbons, 2002, p. I). 
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The realistic experiences provided during interaction with models can bring 

important concomitant effects (e.g., emotions, perceptions, social interactions) to 

instruction. Caine and Caine (1991) stated: 

We do not simply learn things. What we learn is influenced and organized 
by emotions and mind sets based on expectancy, personal biases and prejudices, 
degree of self-esteem, and the need for social interaction. Emotions and cognition 
cannot be separated (Halgren, Wilson, Squires, Engel, Walter, & Crandall, 1983; 
Ornstein & Sobel, 1987; Lakoff, 1987; McGuinness & Pribram, 1980). Emotions 
are also crucial to memory because they cannot be switched on and off They 
operate on many levels, somewhat like the weather. They are ongoing, and the 
emotional impact of any lesson or life experience may continue to reverberate 
long after the specific event (p. 82) 

The way humans learn and think is central to MCL Gibbons (2002) stated, 

"Model-centered instruction is a useful and important perspective because humans learn 

and think in terms of(mental) models, not in terms of isolated facts and dissociated 

elements of knowledge. In the absence of formal instruction, individuals seek experience 

with real or modeled systems as a source of learning" (p. 1). According to Caine and 

Caine, 1991, this type of learning generates emotional and sensory knowledge. 

This degree of model definition sets the stage for consequent instructional design 

decisions. As Kutti (1996) stated, "Activities are not static or rigid entities; they are under 

continuous change and development. This development is not linear or straightforward 

but uneven and discontinuous. This means that each activity also has a history of its own" 

(p. 26). Thus, MCI should incorporate a flexible and generative quality that enables it to 

adapt as the Ieamer progresses through the instruction. 
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Ihe Use of Problems in .fovfodei-Centered !nstroction 

Once this complete model is understood, parts of it can be used to select, 

sequence, and pose problems related to the targeted part of the experience. Problems can 

be used to direct learner attention to system variables, cause-effect interactions and 

system states. Learners can construct their own mental models by engaging in this type of 

problem-solving activities. 

Learners may require assistance in discovering and processing information in 

complex models. Instructional technologists can guide learners by introducing problems 

to be solved in a sequence that may be partially or fully determined by the Ieamer. 

Gibbons ( 1998a) defines a problem as "any request for information about an 

incompletely known model" (p. l9) . Instructional designers can use problems to act as 

filters to focus Ieamer attention on specific information in the models. Problems can also 

trigger processes that enable the learner to construct mental models. "As problems are 

solved in sequence, learners process more information and construct more comprehensive 

and useful mental models" (Gibbons, 2001 , p. 524). 

Summary: Part A, Model-Centered Instruction 

The model structure described in this section, encompassing all the components 

and features of MCI, sets the stage for the contextual framework of the problem. With the 

increasing promotion of reality-centered projects, the presentation of contextual aspects 

of models becomes increasingly important. Whitson (1997) observed that "Contextualism 

holds that experience consists of events. Events have a quality as a whole. By quality is 
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iteraction of the organism and the physical relations that provide support for the 

e:perience" (Whitson cited in Kirshner and Whitson, p. 124). 
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Thus, this holistic view of a model, incorporated in MCI, facilitates the 

pesentation of a more extensive, realistic knowledge base than in traditional instructional 

rethodologies . 
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Part B: Health-Behavior Literature 

Health-Behavior Uterature Characteristics and Search Procedures 

This section describes the characteristics of the literature used for the 

aamination of the dependent variables: patient anxiety and patient compliance. These 

Vtriables were used to classify the studies identified for this literature review. The 

ilformation in this section is organized by articles that address (a) patient anxiety and (b) 

Pltient compliance. 

htient Anxiety 

Investigators of several studies (Daltroy, Mor1ine, Eaton, Poss, & Liang, 1998; 

Dlvine, E.C., 1995; Devine, 1992; Hathaway, 1986; Lin, Lin, & Lin, 1997; Moline, L.R. , 

2100; & Shuldham, 1999) have established the role that anxiety plays in the recovery of 

p1tients. High preoperative anxiety may impede patients' physiological recovery and 

h~hly anxious patients may require more anesthesia, thus increasing their risk of 

rr:!dical complications (Johnston, 1980). There is also evidence that pre-medical 

inervention anxiety levels are good predictors of post medical intervention recovery and 

"bat procedures designed to reduce preoperative anxiety produce post-operative 

btnefits• (Johnston, 1980, p. 145). Overall, the findings from research support "the 

n.tion that preprocedural education reduces the amount of anxiety felt by the patients" 

(Noline, 2000, p. 118). 

Educating patients about what they might feel or experience is significant in 

atxiety reduction. Hartfield, Cason, and Cason (1981) reported that subjects who 

rE:eived education on the sensations they would experience during a procedure 

re>orted significantly less anxiety than those receiving information about the procedure 
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itself. They stated, "One intervention that has research attention is providing the 

individual with preparatory information .. . The findings that cognitions play a major role in 

emotional response have led investigators to examine the effects of different types of 

cognitive input on such responses" (p. 202). In another study (Moline, 2000) the 

researchers stated that "procedural information does not appear to affect subject's 

anxiety level during the procedure, but sensation information may reduce emotional 

responses· (p. 118). Galczak (1980) reported that anxiety was the result of the 

"discrepancy between expectations maintained by subjects about the anticipated 

sensation and the actual experience· (p.9). Galczak described the critical factor that 

reduced anxiety was the preparatory information received by the subjects about the 

sensations they might experience. In addition, several researchers have reported that 

high levels of preoperative anxiety have been found to be associated with higher levels 

of postoperative anxiety, the increased use of pain medication, and longer hospital stays 

(Daltroy, et al., 1998; Devine, 1995, 1996, 1992; Hathaway, 1986; Moline, L.R. 2000; 

Roter, D.L., et al., 1998; Shuldham, 1999). In these studies, education provided 

significant beneficial effects of small to medium magnitude in decreasing anxiety levels. 

Also, investigators have confirmed the importance of including cognitive, 

behavioral , and affective (sensory) components as well as procedural knowledge 

(Daltroy, et al., 1998; Devine, 1996, 1992; Hathaway, 1986; Moline, L.R. 2000; Roter et 

al. , 1998; Shuldham, 1999). Johnston and Vogele (1993) cited findings from a study by 

Matthews and Ridgeway that document the fact that sensation information has been 

shown to be the more effective form of preparation. 

In sum, the importance of patient education on the reduction of patient anxiety 

~as been established. Sensory and procedural information have been shown to be 

valuable components. These findings pertain to the Health Belief Model (HBM) in that 
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81xiety reflects an individual's feelings of being •out of cont<ul of his or her situation" 

vhich is part of the HBM's locus of control component and also a component of SCT. 

F<Jtient Compliance 

Patient compliance, described as a person's behavior in following medical or 

hlalth care instructions and recommendations, has been and continues to be a 

ctallenge in the health care system. Investigators of several studies (Brus, van de Laar, 

T1al, Rasker, & Wiegman, 1997; Daltroy, et al. , 1998; Devine, E.C., 1995; Devine, 1992; 

h!thaway, 1986; Lewis, 1999; Lin, Lin, & Lin, 1997; Moline, L.R., 2000; Roter, Hall, 

Mlrisa, Nordstrom, Cretin, & Svarstad, 1998; & Shuldham, 1999; Sluijis,Kok, & van der 

Zle, 1993; & Theis, 1995) examined patient education in relation to its effects on patient 

compliance. These investigators monitored compliance with health care appointments, 

ll3dication usage, and compliance with exercise regimens specified for rehabilitation 

(Erus, et al., 1997; Rasker, & Wiegman, 1997; Daltroy et al., 1998; Devine, 1996, 1992; 

L•wis, 1999; Lin et al., 1997; Roter et al., 1998; Slujis, Kok, & van der Zee, 1993; & 

Tleis, 1995). Wong and Wong (1985) examined compliance by measuring the effects of 

peoperative education with the •accuracy, regularity, and willingness that patients 

slowed in execution of the prescribed activities after surgery" (p.105). With regard to 

etmpliance and medication, Brown and Levin (1998) stated: 

if patients lack faith or trust in the beneficial effects of their medication or 
fear side effects, they are less likely to comply with treatment. An interactive 
patient education/counseling session can result in the discovery and resolution of 
many of these concerns that can lead to medication noncompliance (p. 39). 

Jones, Jones, and Katz (1988) pointed out that the HBM supports the analysis of 

p<tient compliance. They stated that, "Based on motivational theory, this mode (HBM) 

dEfines motivation as a differential emotional arousal that occurs in response to a health 

mttter" (p. 1173). They also stated that, "The value of compliance is based on the 
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probability that, in the patient's view, it will reduce the perceived threat and not be too 

costly in terms of, e.g., money, time, and emotional energy" (p. 1173). 

In conclusion, with respect to the HBM, Sluijs et al. (1993) reported, "Generally, it 

appears that patients' beliefs and attitudes are related to compliance" (p. 772) . Petty, 

Barden, and Wheeler, 2002, stated that ' Because attitudes are a primary determinant of 

behavior, attitude change can be a central focus of any health promotion program" (p. 

84).The findings from the research literature demonstrate the relationship between 

patient education, patient beliefs, and patient attitudes and varying aspects of 

compliance. 

The following section describes the characteristics of the literature used for the 

9xamination of patient anxiety and patient compliance. 

Uterature Search Terms and Inclusion/Exclusion Criteria 

Potential articles were located by electronic searches of MedLine, ERIC, 

" sychological Abstracts, and Google searches. Keyword terms included: patient 

~ducation , patient compliance, anxiety, anxiety and medical procedures, scenarios and 

) atient education, meta-analysis and patient education, meta-analysis and patient 

1nxiety, meta-analysis and patient compliance, and psychoeducational care and patient 

~ducation . 

The authors of the articles identified for inclusion in this review examined the 

1ffect of pre-intervention instruction of adult patients on post-intervention outcomes. The 

·eports of the research studies met the following criteria for inclusion in this review: 

1. The studies were written in English 

2. Pre-intervention instruction was an independent variable 
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3. Post-intervention outcome was a dependent variable and one of the 

outcome variables related to anxiety or patient compliance. 

4. The subjects were adults 

Underlying Theories of Health Behavior 

23 

Several health behavior theories, including the (a) Health Belief Model (HBM), (b) 

SJcial Cognitive Theory (SCD, and (c) the Transtheoretical Stages of Change Model 

d·scribe patient health behaviors and are utilized in this study. These theories pertain to 

tl'l individual's self-confidence and perception about his or her ability to control a 

suation and the stages that a patient moves through when he or she accomplishes 

bhavioral change. These abilities, in tum, have been shown to reduce (a) patient 

aP<iety and (b) increase compliance, thus facilitating patient recovery (Devine & Cook, 

1!!l6; Lau, 1997; Lin, et al., 1997; Tessier, 1983; Wong & Wong, 1985). 

Te Health Belief Model (HBM) 

The model grew out of the field of social psychology in the 1950s and was 

in·oduced to focus on increasing the use of preventive services such as screening and 

irrnunizations. "It was originally developed to explain why persons engage in and 

pr.dict why they will engage in specific preventive behaviors such as accepting a 

v<:cine or participating in a tuberculosis screening procedure, . .. but has been 

emmded to predict illness and sick role behaviors"(Gochman, 1997, p. 43). The HBM 

eulved over time and in 1988, Kirsch! (cited in Gochman, 1997) "demonstrated the 

mdel's value as a predictor of a variety of health actions and provided insights into its 

ccnplexity and status" (p. 42). This new perspective on the HBM broadened its 

usfu lness in understanding and promoting change in health behaviors. Bowling (1997) 
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dlscribed the HBM as "used to understand people's use of preventive health 

rreasures and services, as well as their response to symptoms and adherence with 

pescribed therapies· (p.34). 
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The HBM is a value expectancy theory. Two major learning theories, stimulus -

rESponse and cognitive behaviors, contributed to the formulation of value expectancy 

tffiories {Strecher & Rosenstock, 1997). In the context of health care, Strecher and 

Rlsenstock {1997) explained that, "When value expectancy concepts were gradually 

rEfonnulated in the context of health-related behavior, the translations were {a) the 

d•sire to avoid illness or to get well {value) and {b) the be!ief that a specific health action 

a•ailable to a person would prevent {or ameliorate) illness (expectancy). The expectancy 

wrs further delineated in terms of the individual's estimate of personal susceptibility to 

ard severity of an illness and of the likelihood of being able to reduce that threat through 

ptrsonal action• {p. 42). 

With regard to research and implementation issues, the HBM is a value-added 

mldel. These components of the model affect each other and while none are singularly 

re;ponsible for causing action on the patienfs part, their combined effect can promote 

adion. 

The key variables of the Health Belief Model include {a) perceived susceptibility, 

{b perceived severity, {c) perceived benefits, {d) perceived barriers, {e) cues to action, 

ard {f) self-efficacy. Self-efficacy, an individual's belief that he or she has the capability 

toproduce an outcome {Bandura, 1986, 1997) is of particular importance to this current 

stldy because it affects the individual's behavior and thus affects specific health 

be-tavior outcomes. 

Self-efficacy. Bandura {cited in Strecher & Rosenstock, 1997) defined self

eficacy as "the conviction that one can successfully execute the behavior required to 
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pod<~ce the outcomes" (p. 47). "A growing body of literature supports the importance 

otself-efficacy in helping to account for initiation and maintenance of behavioral change 

(l'andura, 1986; Strecher, DeVellis, Becker, & Rosenstock, 1986)" (cited in Strecher, 

C1ampion, & Rosenstock, 1997, p. 75). 

The HBM can also work as a useful framework for designing intervention 

stategies. The most promising application of the HBM is providing guidance in 

diVeloping messages that will promote changes in health behaviors. With regard to the 

inplementation of the HBM , Strecher, et al. stated: 

It is timely for professionals who are attempting to influence health-related 
behaviors to make use of the health belief variables, including self-efficacy, in 
their program planning, both in needs assessment and in program strategies. 
Programs to deal with a health problem should be based, in part, on knowledge 
of how many and which members of a target population feel susceptible to a 
particular health-related outcome, believe the health-related outcome to 
constitute a serious health problem, and believe that the threat of having the 
health-related outcome could be reduced by changing their behavior at an 
acceptable psychological cost. Moreover, health professionals should also 
assess the extent to which clients possess adequate self-efficacy to carry out the 
prescribed actions(s), over a long period of time if necessary (1997, p. 89). 

S<cial Cognitive Theory (SCT) 

The SCT explains human behavior in terms of a "triadic, dynamic, and reciprocal 

m•del in which behavior, personal factors (including cognitions), and environmental 

intuences all interact" (Baranowski, Perry, & Parcel, 1997, p. 153). The SCT is useful in 

irrolementing health care programs in that, "Health educators and behavioral scientists 

hate used SCT ideas creatively to develop procedures or techniques that influence 

th•se underlying cognitive variables, thereby increasing the likelihood of behavioral 

ctange," (Baranowski , et al., 1997, p. 153). 

The SCT has been used to explain the interaction among individuals, 

ervironments, and health behaviors. These interactions include (a) anticipating the 

oucomes to behavior, (b) learning by observing others' behavior, (c) developing 
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:onfidcnce ir. one's own behavior, and (d} salf-datcnninir.g ar.d reflecting on one's 

own behavior. These components of SCT are important aspects of personal health 

behavior detenninants: 

They are particularly relevant to health education programs for three 
reasons. First, the theory synthesizes previously disparate cognitive, emotional, 
and behavioral understandings of human change. Second, the constructs and 
processes identified by SCT suggest many important avenues for new behavioral 
research and practice in health education. Third, SCT permits the application of 
theoretical ideas developed in other areas of psychology to health behaviors and 
to behavioral change, thereby benefiting from their insights and understanding. 
(Baranowski, et al. , 1997, p. 156) 

Self-confidence. Related to self-efficacy, Cousins (1989) discussed the need for 

patients to have self-confidence and a sense of some control over their health situation: 

Few things are more essential for the national future than the need for 
Americans to be reeducated about health: education about external and external 
mechanisms for warding off disease or coping with it, should it occur; education 
and the requirements of good health; education that can teach us that panic and 
defeat are the great multipliers of illness; education about the importance of 
confidence in repair, restoration, recovery, regeneration; education in the need 
for a partnership between patient and the physician; education in what is meant 
by the human healing system and how it works best; education in the value of 
putting our best effort toward maximizing what is possible; and, finally, education 
that can instruct us that what goes on in the mind can promote or retard health. It 
is in this sense that head comes first (p. 96). 

These points that Cousins illustrated are related to the HBM and SCT in that they 

stress the importance of a patient having enough understanding and knowledge about 

his or her health to develop the ability to weigh pros and cons, or barriers, benefits, and 

susceptibility of his or her condition. 

The Transtheoretical Stages of Change Model 

This model specifies the behavioral and cognitive stages of change that 

individuals move through when accomplishing behavioral change (Prochaska, Norcross, 

& DiClemente, 2002; Prochaska, Redding, & Evers, 1997). These stages indude: 
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1. Precontemplation: The individual does not feel that change is needed; the 

individual is beginning to gather information about his or her condition. 

2. Contemplation: The individual is beginning to think that he or she needs to 

change and is gathering information. 

3. Preparation: The individual has decided to change and is making 

preparations. 

4. Action: The individual is taking action to change his or her behavior. 
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The research by Prochaska, Norcross, and DiClemente, 2002 and Prochaska, 

Rdding, and Evers, 1997 showed that individuals that successfully changed their health 

bnaviors moved through these stages in this order. 

The Influence of Cognitive Processes on Behavior 

The influence of cognitive processes on behavior has been described in 

p~chology by many theorists including Chomsky, (1965), Festinger, (1957), and Winn 

arl Snyder, (1996). Galczak (1980) described the mechanism of these processes as: 

"smuli reception, extraction of information contained in the stimuli , and evaluation of an 

e»erience. It is these cognitive processes which are responsible for directing attitudes, 

erotions, and behavior" (p. 4). According to cognitive theorists, cognitive processes are 

reponsible for directing human behavior (Averill1973; Chomsky, 1965; Johnson, 1972). 

These processes can be an essential coping mechanism, particularly in stressful 

orhreatening situations. In the face of threatening conditions, inadequate control of 

beavior may result in an insufficient capacity to cope with the situation. Perceived 

stnss combined with unsuccessful coping behavior has been shown to contribute to 

phsical illness (Cobb & Rose, 1973; Holmes & Rahe, 1967; Jenkins, 1971 ; Myers, 

LirJenthal , & Pepper, 1975). 
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Effective patient education has been shown to reduce patient anxiety and 

increase patient compliance with treatment protocols (Devine & Cook, 1986; Lin, et al .; 

1997; Tessier, 1983; Wong & Wong, 1985). The presentation of sensory information has 

been shown to be particularly effective. Traditional approaches to patient education 

emphasize the use of static diagrams, text handouts or brochures, and fact sheets. 

However, these products typically fail to provide success and failure models of 

rehabilitation or experiential sensory information to the patient about the healing process 

(Moline, 2000). 

Success and failure models of rehabilitation and experiential sensory information 

about the recovery process have typically been omitted from current patient education 

materials. Because the presentation of sensory information about what a patient might 

feel or experience is significant in anxiety reduction, Hartfield et al. (1981), this type of 

cognitive preparatory information should be made available to patients. "The findings 

that cognitions play a major role in emotional response have led investigators to 

examine the effects of different types of cognitive input on such responses" (p. 202). 

Moline (2000) found that sensory information was more significant than procedural 

information in reducing the emotional state/anxiety level of patients. Several other 

researchers have reported that experiments that "use sensory information to enhance 

cognitive control found that sensory information facilitates coping with threatening 

events, as measured by signs of distress, mood states, and performance" (Hill, 1982, p. 

18). 

Social Cognitive Theory (Sen. as previously discussed, has been used to 

explain the interaction among individuals, environments, and health behaviors. The 

opportunity to compare and contrast one's own behavior with that of others in a similar 

situation is an opportunity to explore realistic situational issues represented in the model. 



I 
I 
I 
I 
I 
I 
I 

29 
l1is activity affects an individual's sense that they know about what is happening and 

ttat they have some control over a situation. Lebow and Wager (1994) stated that, 

"C.arroll (1990) has suggested that in order to facilitate transfer, promote metacognitive 

a1d affective learning, support an adaptive motivational pattern to learning, and 

e1courage a high degree of ownership and personal relevance, educators should 

povide training on real tasks" {p. 6) . 

Summary: Part B, Health-Behavior Literature 

In sum, the principles of the HBM, the SCT, and the Stages of Change, with 

r~ard to aspects of patient recovery, have been studied extensively in controlled, 

clnical studies and resulted in several significant meta-analyses (Devine, 1992; 

Hlthaway, 1986, Prochaska, et al. , 2002). In particular, Jones, Jones, and Katz (1988) 

in·estigated the use of HBM principles in a study on patient compliance and anxiety. 

Fi1dings from this study confirmed that patient education results in beneficial effects on 

set-efficacy and self-confidence, thus positively affecting recovery and reducing anxiety. 

Ina meta-analysis, Devine (1992) updated and expanded the results of these original 

sbdies and found that, "Significant beneficial effects of small to medium magnitude were 

fomd on recovery, pain, and psychological distress" (p. 135). Patient education, also 

re'erred to as psychoeducational care, has been shown to be a significant aspect of 

paient recovery. 

Participating in a health care situation can be viewed as a social activity. A basic 

teret of the HBM is that the patient will not seek preventive health care unless he feels 

lh1 health care problem will cause him bodily haml. In tem1s of illness, a patient will not 

selk health care unless he or she is experiencing symptoms of a disease. The intensity 

of he symptoms experienced by a person influences the decision to seek health care. 
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This component of the HBM is what Becker (1985) called the degree of perceived 

threat and is determined by the feeling of vulnerability to the specific illness, the 

perceived extent of bodily harm, the extent of possible disruption of social roles, the 

presence of symptoms, and past experience with symptoms. 

In the context of health care behavior, Strecher and Rosenstock (1997) 
explained a patient's actions in terms of their desire to avoid illness or get well 
and their belief that a specific health behavior action would be helpful to them. 
Bandura (1986) also described self-efficacy issues and patient locus of control as 
being critical to patient health behaviors. 

Summary: Chapter II, Review of Literature 

The MCI approach, because it presents a holistic view of emotions, behaviors, 

and experiences represented in the model, is consistent with findings from studies 

(Hartfield & Cason, 1982; Johnson, Kirchoff, & Endress, 1999) that have shown that 
-{ 

providing patient with sensory instruction enables them to feel more in-control and have 

less anxiety in health care situations. These factors relate back to the HBM, SCT, and the 

Stages of Change, three theories that have been demonstrated to be effective in health 

behavior research (Bandura, 1986; Prochaska, Norcross, & DiClemente, 2002; 

Prochaska, Redding, & Evers, 1997; Strecher & Rosenstock, 1997). Patient education 

programs have been shown to support the overall welfare of the patient in terms of 

reduction of anxiety levels and an increase in patient compliance with medical 

instructions or recommendations (Devine & Cook, 1986; Lin et al., Wong & Wong, 

1985). The value of compliance is based on the probability that in the patient' s view, 

compliance will reduce the perceived threat and not be too costly in money, time, and 

emotional energy" (Becker, as cited in Tessier, 1983, p.l8). 
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Anxiety has been shown to significantly affect a patient's compliance with his 

or her own assigned medical routines. Tessier, ( 1983) reported that "The anxiety 

experienced by the patient will influence his compliance to the hospital routines. The 

patient's compliant behavior can be increased if he has the knowledge base about what he 

is supposed to do and how he is supposed to perform" (p. 22). 

With regard to patient education, MCI facilitates (a) an increased knowledge of 

the details of a working system, (b) opportunity for direct observation of outcomes and 

failure to comply, and (c) a better understanding of the larger social context and its 

mutual accountabilities. 

The importance of patient education on recovery outcomes of the patient has been 

established. Also, sensory and procedural information have been shown to be valuable 

components. These findings pertain to the Health Belief Model in that anxiety reflects an 

individual's feelings of being "out of control of his or her situation" which is part of the 

HBM's locus of control component and also a component ofSCT. 

Based on the literature review, it is evident that effective patient education is a 

critical component to outcomes in patient care. Sensory, experiential instruction has been 

shown to be especially beneficial in training patients (Moline, 2000). Model-Centered 

Instruction (MCI) is proposed to be a more effective instructional design for this type of 

information than traditional patient education. 

Given that these issues and behaviors are cognitive and emotional in nature, MCI 

appears to be an ideal instructional methodology for patient education and holds the 

potential for addressing the inadequacies of traditional patient education. 
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Chapter ill outlines the methods used for the study. In this chapter, MCI design 

procedures are discussed. In addition, data collection techniques, the study sample and its 

characteristics, measures used in the analysis, and a description of the chosen procedures 

of statistical analysis are discussed. 
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CHAPTER III 

METHODS AND PROCEDURES 

Chapter Introduction 

This project focuses on design study research and research into MCI and its 

application to patient education. Specifically, the instructional goal was to give the 

learner exposure to interacting with dynamic models of environmental, social , and 

physical/medical aspects of rehabilitation treatment. The methods employed in this study 

were based on (a) MCI design methods and (b) experimental research strategies found in 

reviews of health behavior literature and instructional technology and tested in a pilot 

study which was conducted in February, 2005. Some elements of the pilot methodology 

were found to be effective and were continued. Other aspects of the research design were 

revised, and some new elements were added as well, based on what was learned in the 

pilot study. This chapter outlines (a) the MCI design methodology, (b) the research 

project methodology, and (c) methods of analysis utilized in this project. 

Part A: MCI Design Methodology 

Historically, instructional design has been approached as a process of 

systematically dividing a project into manageable parts and developing timelines (Dick & 

Carey, 1990). In this approach, the designer breaks the larger problem into smaller 

subproblems. MCI takes a different tactic to instructional design. 
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MCI is a design theory for instruction that prescribes that the learner interacts 

with a dynamic, interactive model. The design theory for MCI does not specifY a 

stepwise design path. Rather, this design process is iterative and cyclical and involves 

processes of design, implementation, evaluation, and redesign. Gibbons (200 I) and 

Gibbons, Richards, Hadley, and Nelson, (2001) defined MCI in terms of the seven 

principles ofMCI and the layers of design theory. This section elaborates on (a) the 

seven principles ofMCI in the design methodology of this project, (b) the seven 

principles of the architecture of Design Layer Theory (DLT), (Gibbons, Richards, 

Hadley, and Nelson (2003)), used in the design methodology of this project, and (c) the 

ideal-case design order for model-centered instruction utilized in this project. 

The Seven Principles of MCI in the Design Methodology of this Prujecl 

ln defining MCI design, Gibbons (200 I, p.514) outlined seven core principles: 
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I . Experience: Learners should be given maximum opportunity to interact for 

learning purposes with one or more systems or models of systems of three types: 

environment, system, and/or expert performance. The terms model and simulation are not 

synonymous; models can be expressed in a variety of computer-based and non-computer

based forms. 

2. Problem solving: Interaction with systems or models should be focused by the 

solution of one or more carefully selected problems, expressed in terms of the model, 

with solutions being performed by the learner, by a peer, or by an expert . 



3. Denatu.ring: Models are necessarily denatured from the real by the medium 

in which they are expressed. Designers must select a level of denaturing matching the 

target Ieamer's existing knowledge and goals. 

4. Sequence: Problems should be arranged in a carefully constructed sequence 

for modeled (other agent) solution or for active Ieamer solution. 

5. Goal orientation: Problems selected should be appropriate for the attainment 

of specific instructional goals. 

6. Resourcing: The Ieamer should be given problem solving information 

resources, materials, and tools within a solution environment (which may exist only in 

the Ieamer' s mind) commensurate with instructional goals and existing levels of 

knowledge. 

7. Instructional augmentation: The learner should be given support during 

solving in the form of dynamic, specialized, designed instructional augmentations. 
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These seven principles include some general ideas about the overall instructional 

purposes, subject -matter content, and instructional strategies of model-centered 

instruction. Also a number of prescriptions for designing, selecting, and sequencing 

problems can also be derived from these principles. 

While the adherence to the seven principles ofMCI is central to the design 

methodology ofMCI, the Design Layer Theory (DLT) is equally important. 

The Design Layer Theory and Project Design Decisions 

The architecture of model-centered instruction can be described in terms of layers. 

In Design Layer Theory, rather than decomposing the problem into subproblems, the 
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designer decomposes the problem into its component layer and sub layer structures. 

Gibbons, Richards, Hadley, and Nelson (2003), published a set of prescriptions for MCI 

.based on design layers that can aid instructional designers in designing, selecting, and 

sequencing problem sets. These architectural relationships are much like the components 

of a building; in a functioning structure, the parts (layers) of the structure are 

complimentary and resonant with each other. These relationships facilitate the 

subsystems, or layers, of an instructional design working together to meet the goals of the 

designer. 

In the theory of design layers, instructional design decisions are organized into 

seven interconnected layers. This design strategy requires that the layers must be aligned 

properly, just as the subsystems of a building must be aligned in order to function 

Defining the layers enables the designer to address issues of alignment within and 

between the layers. The decisions in each layer are made using a common set of goals or 

purposes, design constructs, production tools, design processes, and design principles 

(Gibbons, Richards, Hadley, & Nelson, 2001 , p. 12). Key decisions are related to design 

layers; layers allow the designer to see design problems in more detail and to work on 

sub-problem designs individually before combining them into the whole design. 

The researcher selected five layers, shown in Figure I, (Hadley, Gibbons, 

Richards, 2003, p. 2), to illustrate how decisions made in one layer of the design have an 

impact on the other layers. 
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Figure 1. Interaction ofLayers 

Each project design decision with respect to layers and sub layers is described 

below using terms and definitions provided by Gibbons, Richards, Hadley, and Nelson 

(2003, pp. 8-9) 

1. Content Layer. This layer consists of decisions that define how the subject-

matter content will be organized or expressed and used in an instructional product. In 

model-centered instruction, content is expressed as models of systems, environments, and 

expert performances. 

A. (Sublayer: Models-systems, environment, expert performances) 

Instructional models in this layer are concerned with cause-effect systems and 

human performance models. The models that were defined for this project included (a) 

the Health Belief Model, (b) the Transtheoretical Stages of Change Model, and (c) the 

Social Cognitive Theory Model. 

There are two primary methods to create problem structures related to model and 

task analysis. In one method, the three content models~ (i.e., systems, environment, and 

expert perfomtance), are aligned to form the problem structure. In another method, 

creating problem structures can help define the models. 
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To facilitate the development ofprob!em structures, Gibbons and Nelson 

(1999) formulated the use of syntactic strings. In MCI, a syntactic string can be 

represented as a generic statement with problem variables represented within < > 

brackets. They proposed that the development of syntactic strings aids in the design and 

creation of problem-structure representation and events. In discussing the utility of 

syntactic strings, Hadley, Gibbons, and Richards, 2003, stated: "This strategy lends itself 

to database driven instruction because these syntactic strings contain environmental and 

system variables used to set beginning and runtime states. The expert performance 

variables provide a level of evaluation for learner comparison" (p. 4). Utilizing syntactic 

strings in the design approach facilitates the creation of databases and computational 

engines and also facilitates the creation of many events and scenarios. The development 

process generally went from specific---+general---+to specific. For example, one of the 

scenarios was: 

I . Bob is worried about hurting himself at physical therapy. 

2. Patient is <state> about <action> at <environment>. 

• Bob is <worried> about < hurting himself> at <physical therapy>. 

• Betty is <hesitant> to <ask questions> at <physical therapy>. 

• Steve is <nervous> about the <exercises> at <physical therapy>. 

This generative process can be used for many possible states and actions, 

depending on the instructional goals. Using the syntactic string approach enabled the 

designer to develop the many events necessary to create a rich, authentic instructional 

experience. 
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B. (Sublayer: Locations/Views) The model is seen by the learner through a 

"window" that the designer provides. The locations or views determined to be useful for 

this project were in the entire physical therapy system including (a) the facility, (b) the 

personnel who work there, and (c) the patient's social system (i .e., the patient' s family, 

the patient's friends, and the patient 's workplace). The models of environment were 

static; the models of expert performance and systems models were dynamic. 

With regard to this layer, at every step of the way, the designer kept asking "Am I 

sti ll focusing on the correct model?" This is a critical question to continue to ask during 

the entire design process. 

2. Strategy Layer. Within the strategy layer, decisions are made about what type 

of instructional strategies might be used to teach the content, how these strategies could 

be effectively employed, and under what conditions their use would be necessary and 

appropriate. As previously mentioned, the main strategy in model-centered instruction 

involves problem-solving activities in which learners interact with models of systems, 

environments, and expert performances. 

Once the content models were established, the instructional strategies were 

developed. As previously mentioned, layer development subsequent to the content model 

development was constantly checked against the adherence to the instructional goals and 

the content models. 

At this point, the software engine began to take shape with regard to scenario 

development, database interactions, tracking Ieamer movement, providing feedback, and 

message and user interface representation. 
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A. (Sublayer: Form & function) This sub layer targets the different instructional 

modes the model-centered product can carry out. The modes in this project were a 

practice mode and a test mode; both provided instruction. 

B. (Sublayer: Target performance) The definition of the target performance 

involves deciding what learners will be asked to do in everyday life. In this case the 

target pe1formance was to shape the learner's attitudes beliefs, and actions with regard to 

their healthcare behavior. 

C. (Sublayer: Problem structure) The target performance dominated the model-

centered design. This problem structure revealed all ofthe kinds of problems that were 

needed for the learner to achieve the target behavior and performance ability, i.e., shaping 

the Ieamer's attitudes, beliefs, and actions with regard to their healthcare behavior. 

D. (Sublayer: Problem sequence) The problems in this project were sequenced to 

conform to the predefined event structure and the progression of the Health Belief 

Models. Table I contains the Event Structure Diagram that illustrates the sequencing 

progression. 

s tages E T vent lypes 

I 2 3 4 5 6 
Stage 1 Scenario Doctor Friend Family Family Self-
(precontemplation) lntro dialogue 
Stage2 Physical Family Friend Work Self-
(contemplation) Therapist dialogue 
Stage 3 (preparation) Physical Work Family Friend Self-

Therapist dialogue 
Stage 4 (action) Reward Physical Family/ System 

self Therapist Friends to 
monitor 
progress 

Table 1. Event Structure Matrix 
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E. (Sublayer: Response mechanism) The response mechanism was the learner' s 

choice of a thought or action based upon the scenario patient's behavior. The selections 

were made by using a mouse or the keyboard and clicking on a choice. 

F. (Sublayer: Dramatic context) Since the target performance in this project was 

operations within an everyday setting that included people, and social relationships, a 

dramatic setting was useful to provide the scenario for observation and interaction. In this 

case, the learner was asked to help physical therapy patient select thoughts/actions in 

response to events that would advance his or her recovery. 

G. (Sublayer: Information structure) The information is structured in the form of 

questions, responses, and feedback . The information given to the learner consisted of on

screen graphs that illustrated whether they were approaching the target behavior. 

H. (Sublayer: Event structure) The events in the project were structured around 

the health belief models and the choices that the learner made. 

I. (Sublayer: Setting/siting) The setting is post-surgery in the physical therapy 

facility 

J. (Sublayer: Roles/goals) The role of the learner is to "help" their patient get to 

the state of compliance. 

K. (Sublayer: Augmentations) The primary augmentations included visual 

feedback, coaching, and navigation information. 

3. Control Layer. Decisions include design choices about how learners will 

interact or interface with the content and strategy elements. This may be as simple as 

page-turning mechanisms in text-based instruction, or fully functioning visual, aural, and 

kinesthetic mechanisms in high-end, simulation-based instruction. In model-centered 



instruction, the r.ontrollayer defines how learners can input information into dynamic 

models in order to create a change within the model. 
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A. (Sub layer: Model controls) In this project, the Ieamer conversed with the 

model by making selections and observing how the model responded. The invisible was 

made visible through the dynamic graphs. 

B. (Sub layer: Strategy control) Strategy controls involve increasing Ieamer 

choice. In this project, strategy control was minimal. The Ieamer did not have a choice to 

manipulate augmentation functions, request more or less augmentation, influence goals, 

change roles or select amounts of practice and demonstration. The Ieamer r.ould repeat 

activities. In future versions of the instruction, the Ieamer will have more choices. 

4. Message Layer. ln the message layer, decisions are made r.onceming the 

underlying information or meanings that are to be communicated to the learner from the 

models and the instructional augmentations. Conceptually, the message is considered to 

be separate from the symbol system in which the message is represented. The message 

layer deals with abstract concepts that are given a mediated form through decisions made 

in the representation layer. For example, for the Ieamer to understand the abstract concept 

of"Stop," a number of symbols may be generated and communicated in a variety of 

forms : written words, verbal sounds, an upheld hand, a ringing bell, a red light, a stop 

sign, or any other agreed upon signal. 

Hadley, Gibbons, and Richards, 2003 stated that Messages are constantly issuing 

from the model. In this product, every choice the Ieamer made created a message in the 

form of graphic feedback regarding the state of the model. 
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A (Sub layer: Message set) A standard set of messages were developed to 

present information to the learner. This message set was contained in the database. 
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B. (Sub layer: Message structure) The message structure was consistent and was a 

combination of graphics and text . 

C. (Sublayer: Message generator) Messages were dynamically generated to fit 

current state of the system and progression to the target behavior. The messages were 

generated from values in the database. 

5. Representation Layer. Representation layer decisions involve the encoding of 

messages into a specific, mediated format. This layer includes the rules for generating a 

set of symbols that communicate the information or meanings generated in the message 

layer. Representation layer rules also cover decisions about the selection of media 

through which message representations will be delivered 

A (Sublayer: Display controller) The display controller was designed specifically 

to manage the changing states in the model. 

B. (Sublayer: Display views) The display views corresponded to the changing 

states in the model. 

C. (Sublayer: Surface reps for models) The surface representation consisted of 

dynamic feedback of the components of the health belief models, i.e., severity 

susceptibility, barriers, benefits, and compliance. 

D. (Sublayer: Data management) feedback graphs 

The following figures show a representative selection of the screens that the 

participants viewed during the instructional interaction. Given that the instruction is 
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generated dynamically, there is not a certain "set" of screens that the participant always 

sees. 
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Figure 2. Login Page 
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Figure 6. Description of Selected Scenario 

46 



-..;ILalnlng . .;. 
-!!UiilJiations · · ·_::~·.· · 

.... ~-'Voo.=.,_ 
Menu Log in 

Game Preparation 

Simulation Instructions 

T· ,.~; :'; OIU .Ji i!l tCI"I t .> ,k~- lJOI'..:.; oh ,., ~ t t ;,j~ ~~--:tl (J , -.111-1 p t: oc;~:S:~ P l-.,t .i< : b i ll'.\' II<.: 11£l r:. t.: lla r i; ,mJ ;l ut l! '-:llm.:~ l!(;!:x,· d "t:.l 

C l 'jO'i l(: ilt'l"liJ vol~l.: , 'iOL wu·l< "'.l <_; •·: ·10 .11 t: ••o~tilllt :r •Jd:,lr l!:)<-tr• J SUJn.;>i loii/1' ; : t ·~;t · :u It ~ [' he d od"tJ (;;,:• ' I'L•<.: I Ht(! i:j O!i :> . 

Figure 7. Simulation Instructions 

.:., ll physlctlt ltle r BP)' znde rt '' yo11r )C t t : M ~ lll ·:Janet ;et tnro~;n 4 stages o f pat-ent eDucation to len r. a tout tfle nee~ 
~~a ~tlylloC.altlll!.'rli;J}'PrDgram 
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Figure I 0. Interaction Screen; thoughts/actions checked 
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Watch the patient•s progress 0 

St8ge 1 3 4 

Cornpli a n ce 
How wull do Iloilo- di~=tion!i? 

Se verity 
H~ b ...d 0.. lhe condilion? 

Susceptibility 
Willi be ertecred end gel the c-onditJon 1' 

lftM~ityuc-uP, ~goaaup -

B e nefits 
W h tu Is good obout totklng :.K'tlon? 

lfb8nefttagoUP.COft'lpllenoagoe.suo 

Barrlcr·s 

0 1 . Read the situation. 

Friendfgo lfing 

,-, ., ~er s 1..,.,~~8 "" , f!' ~ "'"'~ cou~r...~ o~ >"ill ft e~ t~ ptfl :,-.., 8 QOTI 
t~u•n •n,. nt -~., o h)·• •~:;• t t~e• • o>· ' "''edut. w~l .-. ;.,. feo• w "'' ~r • c:to<:;• 

ll~.:l .,-, .,~el"l...e~ trt-:e ce~ " '" ' liCT••Ifl' '"' "' "'"' "~ou;~ tc get eener 

O 2. Setect the thoughts or actions that will 
help the patient most . 

J" t don i A :'In! to chang& m~ recu tar ao crt . l t!es 10 dO pn; •or C:'!I 
tne rap.- t aon t need it 

" t taWeG to LTI) doctor aooUT pr-~ot -e m$ t mtgn; n .a.e til 
oostJ;on t-m€!rav,. 

..., t taWed to m 1 pn . s ocat m~raO IS I a oout ros~ tfl o ostoone 
pn 1·s•c a l merat:h 

Figure II. Interaction: Same Scenario, different event 

Watch the patient•• progress 0 

Stage 1 : • 2 3 -1 

Compliance 
How_., do I fo llow dH-eaions? 

RaiM Comptianc:e to mo- kl the next lbogO • 

Severity 
Huw bad is ttMt condition? 

It' N'llel'ity goes lCJ. cornpliance goes up .. 

Sus c eptibi l ity 
Willi be a" eeted and get the condition? 

tt au.ceptibilllygoes up.~ goes up • 

Bene fits 

If benefit~; gro IX). compiianca QOM up 

Barriers 
Whal stops me from tJJ•ing accton? 

Figure 12. Interaction: Severity increase 
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0 1. Read tile situation. 

Fam ily !vacation 

•:J•ner"s f&m~· nu t::e-cn ;:= itonmng a ·.l!callL:ln w u er osr.t .n muc:l\ ;:c;n 
l! tl:l\"io t~< v.·c111:l rl!!ll ~·~c cn\t &Cl! locnthen:Ju pnysica l there ;~y 

0 2. Select the- thoughts or actions that will 
help the patient most. 

1 lm actr..·e-1 think Ill be ok il l dont do Oh )" Sical me ram 

""i 1 wante d more lnlonn<ohon I found an article attout tt"le 
Importance a! physica l ttleraot 

olj Pt,ystc.al the rap;- rean, helped m } triend recover . 



Watch the patient•s progress O 

Stage 1· 

Compliance 
How -n do l l ollow d>rections? 

R*eComptliJnc:eiOrTIOY'eiOiheroext~ • 

Seve r ity 
How b3d is the condition? 

11 ~ Q08S up , rompliar>ce ooet~ tJP .a 
Susceptibility 
W illi be a flec;:ted Mld pt the corodJtion? 

ll~til.ky ~s~.~J. ccmo!4:Jno:::eQ?H VP _. 

Benefits 
W hat Is g ood about talurw;~ action? 

Barriers 

0 1. Read the situation. 

F;~mily/ help p arents 

~·;aner~ ;)arentl na. e as\:1!"<1 '!1e!er :c nel;ltnem ,·1~ h scrne ne~ •• 1111.~ 
t ut tt:e ~n1•soe111 !flf.!rtl;)y s en~"le wrl "''e~f.e<"e .'"a!er , .. 1111111 tc cc•tcere 
;: ny 'l. ocal !T' era ;~y 

O 2. Select the thoughts or actions that will 
help the patient most. 

I dontwantto chant;e mr regular actMbes to dO p hrs •cal 
tl"le rapy·: I d on't need it 

J, I bllcea to m f dOctor about problem s I mrgnt na·.•Q It I 
postpcnettlerao; 

~ 1 tslked to m y physrcal tf1eraprst abcut nsl"$ if I p ostpone 
ptr1sicattherapy 

Figure 13. Interaction: Severity, Susceptibility increase 

Precontemplation to Contemplation 

Walter IS now aware that a problem eXJsts In the next stage, you need to help Walter decide to 
do something about the problem 

Ctcse l.!eno;e 

Compliance 
How well do I follow dinrctfons? 

Raise Camplance kJ mQI,'I(I to the rvt!Ci' i&age • 

Severity 
How bad is the condition? 

WMff neeo! I'll ta lk to family ment:e~ 11tcut s.cfleojul!' tefcre detld1n!l 
IOdOphySICIIItltrlpy. 

Figure 14. Participant successfully moved to next stage 
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Watch the patlent"s progress 0 

Cornpliancc 
How we ll do I follow dlrections? 

Seve r·i ty 
How botd ;,. the condition? 

If ,_....,.,.,ry goes up , compt.ance goes up _. 

Susceptibi l ity 
Willi bw ;o llected .. ,od ""' 11-.. condition? 

If IU~Iibillly gc>e$ up , ccrnpliaoc:.llOft UQ .. 

Benefit 
Wh;> t is oo<xl ;obom t;Hooing ;oC'.tion? 

B a rrier s 
Wh;>! stop:o m e from ta..,ing action? 

0 1. Read the- sttuaUon. 

•:t11.~1o- ' "- ·J$ to t• ~ l ~ ldn·,l:. memt~r• at e ~ I • c ~ .. ~ ~i<t• t •fc •• c e c;cinS 
te ~ = ~"Y•• cal th e-<a e y 

O 2. Select the thoughts o r 4l!ctlons that will 
help the patient most. 

1 rt~:J ih w on.:Jer ir on~$1c;J I tnerap , IS \to~ Importa nt 

1m w(Jmea scout lne Ph) s tea l ttler a p f scnt~du te . c ull mt~hl 

not nl!'al of I don t do•t 

Figure 15. Interaction: Stage 2, Same Scenario 

Watch the patient's progress 0 

3 4 

Compliance 
How-" do I foliow dkections? 

R-. Compfiance W» move to the ~xt ~ • 

Severity 
How b;o.d Is the condition? 

tf--m.y~,.p,c:omplioJocegon~ .. 

Susceptib ility 
W i lli b• • ffec:te<l ;Nod get the condition? 

11 susoep6bility uoe• ~-~~up _. 

Benefits 
W hat is good <~bout taking act:ion7 

H benefits go up, oompli8noe goes up 

Baniers 

Figure 16. Interaction: Stage 2 

0 1. Read the situation. 

Friend/friend s still want to play golf 

O 2. Select the thoughts or actions that will 
help the patient most. 

I Uo n·t un de•s land the r•s~s 111 dorn do Ph rsical tla~•apf, 

1 l l all'e d to m 1 ph)'Sic at tt1erap1st about (ISkS if I postpone 
ph) Sicaltherapy 

I tall<ed to m y doctor about oroblems I mi91'lt !'lave if I 
postponetheraot 
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Contemplation to Preparation u Login Help 
IN~tler n~s dectded to go a head and commit to a course of action to 110/ve the problem Walter 
now needs to m ake a plan and d o some tl'tings to get rt>ady 

Compliance 

R.in~\oiTIO'o'etolhenextstaoe .8 

Se verity 
How bad is the eol\dition? .. 
Susceptibility 
Will I be ""eo::ted and get the ccmd ition? 

B enefit s 
What Is good about taking 3Ctlon7 

Banie1s 
W hat stops me tram la .. ing action? 

I 

Figure 17. Participant moves to next stage 

Watch the patient•s progress 0 

2 

Compliance 
tiow woll do I ro llow direclions? 

RaiN Corroplience to move to the rwnd .tage .. 

Severity 
How ~dIs the condition? 

tf-'4rilyQOft141,~QOes.U9 

S u sceptibility 
WiR I be •"•ct<MI ~d g•t I~ conditt00'11 

.. 
lf~voo-.uo.~goesup _. 

B e n e f'its 
What I• good •bout t~l< lng aet:iof>? 

., benellta go uo. cornplianc:e goes up 

Barriers 
W kat•tops n.c trom talring iK't:ion 7 

I 

Figure 18. Interaction: Participant in Stage 3 

th;:;rapy 

511'1ce ;. a~e-r- can 1 cr ~.e )'et ·:/e ler tS ~iltnmn~ to t&llo. to fr~r. ds &eo~r 

;t<ttlr. Q "lCes tc cnysJCa ltr, e< e~y 

0 2. Select the thoughts or actions that will 
help the patient most. 

I tall eo IO m~ tamili1nends about o;~eltlng naes to oh , su:al 
lll o!!apy 

S1oce 1 can 1 dn .e ngn1 """" 1 na.e no 1.:1ea no ... I ll get to 
phySical ther.:tp i 

1 tan eo to m! 1:1mit1 about not aotnl) S•J mucn at nome lor a 

0 1 . Read the sttuatlon. 

Friend/ rides to p hysical th e rapy 

O 2 . Sele~ the thoughts or actions that wlfl 
help the patient most. 

1 1 tal¥.ea to m y ram,rv menas aoout gemng ndes to oh 1s1ca1 
therapy 

.., Since 1 can1 dri'1e right noN. 1 ha'"e no 1dea how I u get to 
phys ical merap~ . 

_J 1 t31i:ed to m y ram1lf a bout not doing so mudl at nome tor a 
while 



Watch the patient•s progress 0 

2 • 4 

Complia n c e 

R.._~ton-eto.,.nelrtostaoe .. 

Severity 

lfM....,:ty goe5up, ~goM .. .. 
Susceptibility 

W ill i b• " "•c:l• d ;tnd 9•' , ... eondltton ? 

It M»C8ptibMy aoea up.~ !Ph up _. 

B e rt c fit s 
Wk l!l l Is g ood eboul taking -tion ? 

II' benefiC. go uP. c:ompl- eo-• UP 

Barrier s 
Wh101 .. , ..,,.,. " '" lro rn l a ldno ..ctio n? 

I 

Figure I 9. Interaction Screen: Stage 3 

Watch the patient"s progress 0 

C o m pl ia n c e 
How w ell d o I follow dir9etions? 

Raise Compliance ., mole 10 ltw next Mage .. 

Se verity 
How bad is the condition? 

tfM....,tygc)HUI),~goM~ 

S l iSCCptibility 
Will I b. 11Hected •nd get the condition? 

.. 
W -..ce~ goes up, c:ompianc:e goes UP .. 

B e n e fit s 
Whet I• good ebout t-"ing ..,;tion ? 

B a rriers 
Wh•t •top• me h-om t•king ..,;tion? 

I 

0 1. Read the situation. 

Famil y /talked Otbou t phys ical t iHuap y • c hedu le 

O 2 . Select the thoughts or acti ons that will 
help the patient most. 

""' 1 don t lee! I can cut ba& en m , actt>itres a1 nome 

0 1 . Read the sttuatlon. 

F <Jmily/ ta lke d about p h ysical thera py sch edu le 

O 2. Select the thoughts or actions that wtll 
help the patient most. 

..., I don't feel I can cu1 bad' en mr achvities at nom e 

1 1 ree l good at1ou1 aslin g m ) l;:~mtl , 101 help . 

.., 1 reer guilt.f about as kine m 1 tam1r1 ror help. 

Subfl'i: 

Figure 20. Interaction: Stage 3, Severity, Susceptibility increasing 



S tart Over With The Stage 
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• • Login · ' H e lp 
1

: 

Unfoftunately the selected op!ton9 h~-e not helped lf,..alter m O\o'e to tmother stage Please go 
thrOU!Jh the s11uat1ons ,.., th•s 318l]e Aqam and lry t O r!liSe the comptiai'ICe so Walter can l1lOYe t o 
anolher s t:;ge 

---~~---~-

Co rnpl ia n c:c 
How -I I do I follow duection$? 

Rltbe Complianc.llto move 10 !he ne><l .rage _. 

Severi ty 

St tsceptibili ty 

II ......::eptlblllfy goes._., ,~ gc>e. up .. 

Benefits 
Whal is good about ..,king <>etlon? 

If~ ......... gO ...... complian(oe go-. \IP 

BarTicrs 

I 

Figure 21. Participant repeats stage 3 

Watch the patient"s progress 0 

2 • 4 

Complia nce 

Ra..~~tomo....tothene.t~ .. 

Severity 
How bad t5 the condition? 

rt H'Verity 91)85 up, compliance goes up 

Susceptibi l ity 
Willi be ellected •t><l get the condition? 

.. 
It wsceptiblllty goes LC~ . compflanoe QOM up .a 

B en e fits 
What 15 good abou1 takfng 3ction? 

Barriers 
What SlOp$ me from t3king action? 

Figure 22. Stage 3 repeated 
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th~rap y 

Sor10& •N•~er e11'1 I <l rl'.' ll yet '.V1 ~11r •• DIII M,In~ IO 1111.: IC I re~= · 5DDUI 
ge!!onc ..,..,. r~ ~11y1.ca 1 tr,erii PJo 

0 2 . Select the though&.$ Of" actions that will 
help the patient most. 

I t tal ked to rTh farn lt,.,fnend~ about owetttn!J nde s to on,s1ca1 

1 S tnce I c .an'1 dn~ e n ght now. l ha .e no •de a how I II qet 10 
pnr!r lcaltherap) 

_1 1 tathitd tom, farnn, about uvt t.I Otn \7 $0 mu d1 a111 om• tor a 

0 1. Read the situation. 

Friend/ ride 5 to phy 5 ic:al therapy 

S.,~>.'a ne.-ca n"t d:nve yei.Welter iSCil!nnl'll)tcllll.tohiendS ibOUl 

lleltl'll)riCHICphys~C~~!!nerclp }· 

0 2. Select the thoughts or actions that will 
help the patient most. 

oil 1 talked to m }·Jamil).'1rlends a t::out getting noes to ph; sical 
therap . 

1 Smce I canl orr.·e rig !'II n ow. I ha• e n o tOea how Ill get to 
phystcal t!'lerap1 

~ I talKed to m y famtt~ ~bou t not doing so much at home tor a 
w t111e. 



Preparat io n to Action 

V'./ OJiter h•s made ar.ll 1n e nec essary <>• rangemoaot s t o cms u re su<;; ce::; ~: tn c oa rryn">9 out trle p l a n _ 
W atter t!: now re ;Jd y to ta llow t h e pl.an and t ake ac-toon to solve the p roblem tn t h e next $1"3Qe. 
heir:: \N >O il ott co rH onue I a fo ll<.1~~ the p lan oon d <r><>ke progr e 10s 

Cornpl ia n cc 

S e v e rity 

S cJscoptibil i ty 

It -ubihy - ..... c:__._.. up -

B enefit s 
Wh <>l ,,. IJ <>od :t l>ou l oa lo, i.,g acu o n ? ... 
B:~r ricrs 

I 

Figure 23. Participant has moved to Stage 4 

Watch the patient's progress 0 

2 3 

Comp liance 
U o w -~~do I follow rli.-ections? 

Raise Compllw1ce k1 move to 1M ne:or1 .u.pe .a 
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How bad ts the condition ? 

If se-...rity goes up, tunpliana!' gt*> up 

S u s cep t ibility 
Win 1 be •Hec::ted ~net get the condition? 

.. 
rt au~tibilily goea up, c:arnpUana! goes up .8 

B e n e fit s 
What Is good :tbout taking action? .. 
B arriers 
Whalslops me from taking action? 
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I 
lt fee l s f rus tr~Hed 

-:. s ~e r ~> • • l>ee" !lO'"<;; t o ~ry~•C. I tfl .,r• :> )-" <: o.;f . ,.,_,...,.. t n ~n• •~ <I 

;, aU• ·='~ t n.J &tr a <o,,(, , "'e .·.n""''""' ' 

0 2 . Select the thoughts or a ction• that will 
hf.Jip the patient rno.t. 

l i<'O!I del .. nst.e ... n;;n I I , W !otl'le QI"' )$1C OI I fi"'Cf3Q I S I 

I "' ' II wrue d.:~ ... -n m"' P <<>Di e n>!ii o r b ::uo i<:~ r$ m il l Q(o l In tno W Ol f 
o r merao, 

0 1. Read the situation. 

Ph ys ica l Th e rapist/pat ient f eels f r u strat ed 

'NU er ~n t='l ~ c ~n ; 1:1 pnysoc:• llllerapy but s eme-tiiT'!ell ( llurb 11 11d 
·.vu~r~ frustra :e:lDy t!'le ·.·.· ~ cle lfUnt; 

O 2. Select the thoughts <>< •ctlons that will 
help the patient mosL 

.t; r w ill QO o·,.e r m!-" pro ~;~ rass charts w itt1 m 1 pllystca r tn erapisl 

1 1 feer d efens ive ...-nen 1 talk to tne ph ys1caf therapist. 

~ r wt ll vmte clo.,.n ttle problems or batrie rs ttl at get In the .... a) 
oftn erap1 

Figure 24. Stage 4: Compliance increasing, Severity, Susceptibility increasing 

55 



~oinlng 

!i1lillU lations 
Scenario scen~rio Itt -- ~ --- - -

Watch the patient"s progress 0 0 1 . Read the situation. 

2 3 

Cornplla nc c 

S everity 
Huw l>ad i:.; the coudition? 

Susce p tlhilrty 
Will I be ellected and gtit the conditiQn 7 

Ben e fit s 
W kll1 ia good .,bout uking acuon ? 

-· I 

Famil yi schedu le upset 

' ·to".!"'! r a n• ~ :. r-o:l l,-!"n ,er:.- ~~~;:c •tr ... of :t•e ~" ) l .c o l lf'O'rl!~) 

:rc;rlll''l e1.r m~ :re t.~er&:f I~N!C i.o~ ~ I$ Uj;lSet l ~e :amrt;. rc~: ~ e 

O 2. Select the thoughts or acti ons that will 
help the patient most . 

., 1 am gom'J t C> re,,.,ara m_ ramtl, eacn weef 1 comple te m. 
pn, siC.alttlerap, 

../' IIHht' ser up lt: ,.,an:Js lor rn . s~u lo r oorng plhSK.al Ul~o J IJ, 
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t1 W rottf>IS (lO UP. compliance~ 110 •• 

B<t rriers 

I 
Wh:t=::5n: =-~~_·'_":_:_:_·~_:,.::. ______ ,:ln_~_· '_'"~' "_'_·. ~~·"-"'"_'~' m-=-· P_"_'_"_'_' ___ j 

Figure 25. Stage 4: Full compliance 

Figure 26. Note, Scenario Completion 
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6. Media-Logic Layer. The media-logic layer includes decisions related to the 

logic structures or rules used in the development of tools to carry out the design decisions 

or instructional actions planned by the instructional designer. In computer -based 

instruction, media-logic constructs such as logic branches, commands, objects, and 

applications are used to carry out design decisions from moment to moment as learners 

move through the instruction. 

A. (Sublayer: Media representation) The media representation in this project was 

focused on providing graphical representation to the Ieamer of the current state of the 

model. 

7. Data-Management Layer. Data management decisions include how to collect, 

store, analyze, and communicate data to both the instructional designer and Ieamer. Data 

may be collected before, during, and after an instructional event and be used to guide 

further instructional design decisions. Decisions in this layer are especially important in 

cases where interactive models or simulations are used, where instructional goals are 

negotiated with the Ieamer during the instruction, or where dynamic, personalized 

instructional augmentations are delivered as part of the instruction. 

A. (Sublayer: Data management) Data collection, storage, analysis, and reporting: 

The data management layer was defined in terms of the database system and the series of 

algorithms that drove the instructional engine. This data management system collected 

and analyzed current state data and produced appropriate, dynamic messages and 

feedback to the Ieamer. 
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The Ideal-Case Design Order for Model-Centered Instruction 

MCI is an instructional theory "based on the primary relationship between a 

learner and real or modeled: (a) environments, (b) cause-effect systems, and (c) expert 

behavior" (Gibbons, 200 I, p. 511 ). MCI focuses initially on design decisions in the 

Content Layer and these three forms of models. These models, in turn, drive the design 

decisions for the Strategy and Message layers. 

The entry point into a design determines the focus of subsequent design 

decisions and constraints. While there is not one absolute entry point into an instructional 

design, the ideal entry point into model-centered instruction is the content layer. 

Figure 27, (Hadley, Gibbons, Richards, 2003, p. 6), illustrates the use of models 

and independent instructional augmentations. 

Problem llnctare 

Figure 2 7. Design order of models/independent instructional augmentations 
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Focusing the design on the content models "yield instruction that emphasis 

thinking and problem solving in realistic situations" ( Hadley, Gibbons, & Richards, 

2003, p. 3). Therefore, the ideal-case is that the designer enters from the modeVcontent 

layer and design decisions follow this order: 

I. What is the appropriate cause-effect model (or system) the learner should interact 

with? 

2. What is the appropriate level or denaturing (reduction in fidelity and granularity) 

of models for a given learner? 

3. What sequence or set of probiems should the learner solve as a lens into or a mask 

on this model? 

4. What resources and tools should be available as solving takes place? 

5. What additional instructional augmentations should be supplied to support the 

solving of the problem? (Gibbons, Richards, Hadley, & Nelson 2003, p.6) 

Hadley, Gibbons, and Richards, 2003, stated: 

Once content models have been analyzed and identified, the natural design 
entry point for the designer is into the strategy structure. Objectives, in the form 
of goals or problem statements, begin to shape the congruency of the other design 
layers such as logic structures and surface or dramatic features (p.6). 

The design methodology in this study followed this ideal-case design order, 

entering at the level of the modeVcontent layer and proceeding through the outlined 

design process. 
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Part A: Summary Design Methodology 

The initial design perspective the designer uses affects the instructional integrity 

of the final product because it creates the priorities the designer uses in making design 

decisions. Quite often the delivery media or another constraint may be specified upfront. 

Although the designer must work within these constraints, designs that put content 

models at the center of the design yield instruction that put the focus on solving problems 

in realistic situations. Using this layered approach allows the designer to work within the 

project constraints to explore possible configurations of the design. 

MCI specifies that interactions with the model are the framework of the 

experience. Developing syntactic strings with variable fields facilitates the creation of an 

infrastructure for the design of problems with respect to the model. Instructional features 

such as coaching and response messages, feedback and review, and expert performance 

modeling, presented during problem solving, become augmentations of the model. These 

augmentations contribute to the instructional experience. (Hadley, Gibbons, & Richards, 

2003) 

Utilizing MCI design methodology, incorporating the use of the seven principles 

and the design layer theory, and purposefully entering the design process at the 

model/content layer provides learners with experience interacting with cause-effect 

models and systems. This project utilized this design methodology. 
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Part 8 : Research Project Methodology and Analysis 

This section outlines the methodology and data analysis procedures used in the 

study. For this study the investigator proposed that patient education in the form of MCI 

could provide instruction for patients in a physical therapy setting that would (a) 

decrease patient anxiety and (b) increase patient compliance over current instruction. 

This research was accomplished by (a) recruiting volunteers for the study, (b) 

obtaining informed consent, and randomly assigning them to an experimental or a 

control group, (c) administering a pre-test of patient anxiety (State-Trait Anxiety 

Inventory) (STAI) to both the experimental and control groups, (d) administering a pre

test of patient attitudes to both the experimental and control groups. (e) administering 

the MCI instruction and a survey of instruction to the experimental group; the control 

group was given whatever instruction is normally available, (f) administering a post-test 

(STAI) to both the experimental and control groups, (g) administering a post-test of 

patient attitudes to both the experimental and control groups, (h) surveying the physical 

therapists regarding their perceptions of the patient's (all patients including both the 

control group and the experimental group) attitude toward physical therapy, compliance 

level, and anxiety level, (i) tracing the Ieamer's navigation within the software, and (j) 

coding, entering, and analyzing the data and reporting the results. 

This section outlines the research methods and experimental treatment that were 

used in the study including (a) the study sample, (b) the research design, (c) the 

variables, (d) the treatment, (e) the instrumentation and data collection, and (f) the 

statistical methods. 
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Research Methods and Experimental Treatment 

Study Sample 

Study participants were orthopedic surgery patients at the Mountain West 

Physical Therapy facility located at the Cache Valley Specialty Hospital in Logan, Utah. 

Because this research involved human subjects at the Cache Valley Specialty Hospital 

and the principal researcher was at Utah State University (USU), appropriate protection 

of human subjects was addressed by obtaining Institutional Review Board (IRS) 

approval from both institutions. Appendix A contains copies of the informed consent 

forms. 

Target Population 

The target population included out-patient knee and shoulder orthopedic surgery 

patients that met the following criteria: (a) ages 18 or older, (b) males or females from all 

ethnic groups, (c) had out-patient orthopedic knee or shoulder surgery within 2 weeks of 

starting physical therapy, (d) were able to speak and read English, and (e) had not 

participated in a physical therapy program in the last 2 years. 

Accessible Population 

The accessible population consisted of patients at the Mountain West Physical 

Therapy facility that met the selection criteria for inclusion in the study. 

Selection Rules 

Participants had to meet the selection criteria, listed above, to be invited to be 

included in the study. The recruitment of participants for the study was accomplished 

by: 
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1. The physical therapist identified possible study participants. The American 

Health Insurance Portability and Accountability Act of 1996 (HIPAA) is a set of rules to 

be followed by health plans, doctors, hospitals and other health care providers. HIPAA 

took effect on April 14, 2003. In the health care and medical profession, the great 

challenge that HIPAA has created is the assurance that all patient account handling, 

bill ing, and medical records are HIPAA compliant. In accordance with the HIPAA, 

patients that the physical therapist felt might meet selection criteria specifications were 

asked to first sign a consent form that allowed the principal researcher to discuss the 

research study with them. This form was not an agreement to participate in the study; it 

was a preliminary agreement to allow the principal researcher talk to the patient. 

Appendix A contains a copy of this document 

2. Once given this written permission, the principal researcher reviewed the 

informed consent document with the patient. Appendix A contains a copy of this 

document. 

3. The patient was given the opportunity to volunteer to be in the study. The 

patient did not know whether he or she would be in the experimental treatment or control 

group when they agreed to participate in the study. 

This sample represents typical out-patient knee and shoulder orthopedic surgical 

patients in a physical therapy setting. 



Researr:h Design 

The research design was a Pretest-Posttest Control Group quasi-experimental 

research design, shown below using Campbell and Stanley's notation (1963, p. 8) : 

Pretest-Posttest Control Group Design 

R 0 X 0 

R 0 0 

R= Random assignment, O=Observation, X= Experimental treatment 

Treatment Groups 
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The sample was one of convenience and participants were randomly assigned to 

either the experimental or control group. Since the participants were not randomly 

selected, the experiment is technically a quasi-experimental design. To start the 

assignment process, a coin was flipped to get the first number, either a (1) or a (2). As 

each participant enrolled in the study, he or she received either a 1 (experimental group) 

or a 2 (control group) designation. For example, every other enrollee received a "1." 

There were 20 participants in the control group and 20 participants in the experimental 

group. Once infonned consent was received, participants were asked several initial 

questions to document the following variables: 

1. Patient demographics (age, gender) 

2 . The patient education received about physical therapy prior to physical 

therapy 

3. The physical therapist assigned to the patient 
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Features of the Treatment 

Research Setting 

Patients were seen at the Mountain West Physical Therapy facility at the Cache 

Valley Specialty Hospital. This hospital is an inpatient and outpatient surgical specialty 

hospital that houses a physical therapy rehabilitation facility and ancillary services 

including an emergency department, diagnostic imaging, and lab services. 

Experimental Treatment 

The treatment module, designed and developed utilizing MCI principles, 

consisted of 3 scenarios developed with a problem-solving format. Table 1, Page 40 

illustrates the generic event structure of the 3 scenarios. The scenarios contained 

instruction regarding (a) patient anxiety, (b) patient compliance with a physical therapy 

regimen, and (c) patient skills and responsibilities . These scenarios were designed so 

that the patient played the role of a physical therapy aide and worked with simulated 

patients to help them get through their physical therapy. The instructional goal was to 

give the Ieamer exposure to interacting with dynamic models of environmental, social, 

and physicaVmedical aspects of rehabilitation treatment. The modules included the 

following: (a) Ieamer selection of a scenario, (b) presentation of a problem, (c) a 

selection of statements for the Ieamer to select from that represented thoughts or 

actions that would help or hinder the "patient, · (d) feedback in the form of a graphical 

interface, and (e) feedback moving from stages in the transtheoretical stages of change 

model. 
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Schedule of Intervention and Measurement 

Gibbons (2004) described several characteristics of intervention patterns. 

"Intervention patterns can be described with reference to stages of progress toward a 

targeted outcome; each state may be characterized in terms of measure on the same or 

on different sets or parameters" (p. 2) Observation of states at intermediate points 

emphasizes the principles of "dynamic scoping and goal trajectories and causes us to 

see instruction as a process that can possess and gain momentum" (p. 3). 

Figure 28 illustrates the intervention schedule of this project which includes 

multiple, measured intervention points. The line entering from the left represents the 

regular process of patient education that all patients receive. The diagram illustrates the 

intentional intervention and measurement points 

' Initial contact : 
STAI (Pre), PT 1: Phvsicallberapist Survev (Pre). (both ,-ouPS) J 
Random ........ 
Assignment PS 1: Patient I Intervention/measurement. 1 survey (Pre) 

(both groups) ~ I Intervention/measurement 2 I 

~~-----' 
PS 2: Patient PT 2: Physical STAI 
survey (Post) Therapist Survey (Post) 
(both groups) (Post) (both groups) (both 

groups) 

Figure 28. Intervention and Measurement Points 
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Pre-test 

The State-Trait Anxiety Inventory 

The STAI was used to measure pre-rehabilitation/post-rehabilitation anxiety in 

patients. The STAI (Spielberger, 1983), widely used in assessing dinical anxiety in 

research and in medical, surgical, psychosomatic, and psychiatric patients, was 

administered (Appendix B contains a copy of this instrument). The STAI is comprised of 

separate self-report scales for measuring state and trait anxiety (Chaplin, 1984). The use 

of the STAI was described by Durso-Cupal (1997): 

As a self-report instrument, it differentiates between general feelings of 
anxiety (trait anxiety, STAI-T) and current feelings of anxiety (state anxiety, STAI
S). Each scale contains 20 items for a total of 40 items. Items are rated on a 
scale from "1" (not at all) to "4" (very much so). A higher score on either subscale 
reflects a higher level of anxiety. The STAI is the most widely used outcome 
measure for measuring changes occurring as a result of treatment for anxiety 
(p.68). 

The ST AI has been nonned on adults in dinical and research settings. The 

stability of the ST AI scales was assessed on male and female samples of high school 

and college students for test-retest intervals ranging from 1 hour to 104 days. The 

magnitude of the reliability coefficients decreased as a function of interval length. For the 

Trait-anxiety scale, the coefficients ranged from .65 to .86, whereas the range for the 

State-anxiety scale was .16 to .62. This low level of stability for the State-anxiety scale is 

expected since responses to the items on this scale are thought to reflect the influence 

of whatever transient situational factors exist at the time of testing. 



Every participant took the STAI inventory before beginning physical therapy. 

The researcher documented all patient education material that the patient received at 

the time the patient entered into the control or experimental group. 

The Patient Survey 
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The Patient Survey was administered (a) pre-therapy and post- instruction to the 

experimental group and (b) pre-therapy and approximately 2-3 into therapy weeks for 

the control group. This survey was designed to gather information regarding a patient's 

feelings and attitudes toward their recovery and physical therapy program. This survey 

consists of 13 Likert Scale questions. Reliability was examined in a pilot test in February, 

2005 to finalize development of this study instrument In the pilot test, all of the survey 

instruments and MCI instruction was initially administered to 2 receptionists and 1 

physical therapy aide at the Mountain West Physical Therapy facility. These individuals 

had more literacy regarding the healthcare system than the average patient. These 

individuals indicated that they couldn't understand 2 of the questions. After their input 

was incorporated, the surveys were administered to 4 patients at the Mountain West 

Physical Therapy facility. These patients indicated that they didn't understand 4 of the 

questions. The investigator reworded the questions and adjusted the literacy levels of 

the questions. Appendix B contains a copy of this instrument. 

Treatment 

Control Group 

This group consisted of participants that did not receive the MCI. No effort was 

made to change or influence the material that the doctor or physical therapist gave the 
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patient. The researcher documented the patient education material that the patient 

received at the time the patient entered into the control group and during the duration of 

the patient's time in the study. 

Experimental Group 

This group consisted of participants that received the MCI. The MCI treatment 

was was delivered on the internet. Model-centered instruction is media independent, but 

computer-based instruction was chosen because many patients prefer using the 

computer to receive information (lewis, 1999) and a nurse or patient education facilitator 

is not needed to deliver the material . In addition, the material was created for a literacy 

level of 61
h grade (Nielsen-Bohlman, Panzer, & Kindig , 2004) so that most of the 

participants could understand the material. 

Participants in the experimental group were asked to complete the sections of 

the MCI instruction during the first 2 to 3 weeks of their physical therapy regimen. This 

time period was chosen based on information from an experienced physical therapist at 

Mountain West Physical Therapy (larry Hunter, personal communication, November 10, 

2004). Mr. Hunter indicated that patients generally begin to be noncompliant after the 

first 2-3 weeks of physical therapy. Participants completed 3 sessions of instruction at 

the Mountain West Physical Therapy Facility. This instruction required approximately 20 

extra minutes, minimum, per session. When the participant completed the instruction, he 

or she was asked to fill out an Instruction Survey that examined changes in his or her 

attitudes and beliefs as a result of the instruction. Participant movements in the software 

were traced to examine patterns of use. The Instruction survey also contained questions 

regarding participant satisfaction with (a) the instructional format (i.e., computer based 

simulation and role play), (b) ease of use, and (c) the delivery medium (i.e., internet 



computer technology). Appendix 8 contains a copy of the lrnstruction Survey 

instrument that was used each time a participant accessed I the instruction. 

The control group patients did not have access to th1e treatment material. The 

researcher instructed the experimental group that they werre not to discuss aspects of 

their instruction with other patients for confidentiality purposses. 
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Posttest. Posttests were given to all patients after th1ey had been in their physical 

therapy program for 2 to 3 weeks. These posttests included:! a second STAI survey and a 

second Patient Survey. These instruments were the same ;as the instruments used in the 

pretest and are shown in Appendix B. 

Physical Therapist Survey. The physical therapist wtas given a survey shortly 

after the patient started their physical therapy program and after the patient had been in 

the physical therapy program for approximately 3-4 weeks. This Physical Therapist 

Survey gathered information about the patient's compliance. Appendix 8 contains a copy 

of this survey. 

Summary: Part 8 , Research Project Methodolcogy and Analysis 

This study was conducted at the Mountain West Ph)ysical Therapy Facility. Forty 

patients that had recently had orthopedic shoulder or knee :surgery were randomly 

assigned to participate in the study. The study utilized a quasi-experimental design and 

divided the participants into two groups, an experimental grroup and a control group, to 

test the implementation of the model-centered instruction. 

Table 2 summarizes the measurement instruments administered to both the 

control and experimental groups. 



Table 2. Intervention and Measurement Events 

Event 

Informed Consent 
STAI, Patient Survey I 
PT Survey, I 
Intervention/Measurement I 

Experimental Group 

y 
y 
y 
y 

Intervention/Measurement 2 Y 
Intervention/Measurement 3 
ST AI, Patient Survey 2 
PT Surve 2 

y 
y 
y 

Control Group 

y 
y 
y 

N 
N 
N 
y 
y 

Summary: Chapter ill, Methods and Procedures 

Instructional designs that put content models at the center of the design yield 

instruction that focuses on problem-solving in authentic situations. Using the layered 
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approach to instructional design allows the designer to work within the project constraints 

to explore possible configurations of the design. 

MCI specifies that interactions with the model are the framework of the 

experience. Developing syntactic strings with variable fields facilitates the creation of an 

infrastructure for the design of problems with respect to the model. Instructional features 

such as coaching and response messages, feedback and review, and expert performance 

modeling, presented during problem solving, become augmentations of the model. These 

augmentations contribute to the instructional experience (Hadley, Gibbons, & Richards, 

2003). 

This study was conducted at the Mountain West Physical Therapy Facility. Forty 

patients that had recently had orthopedic shoulder or knee surgery were randomly 

assigned to participate in the study. The study utilized a quasi-experimental design. 
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Participants were selected from a convenience sample and were randomly assigned to 

an experimental group or a control group. The target population included out-patient knee 

and shoulder orthopedic surgery patients that met the following criteria: (a) ages 18 or 

older, (b) males or females from all ethnic groups, (c) had out-patient orthopedic knee or 

shoulder surgery within 2 weeks of starting physical therapy, (d) were able to speak and 

read English, and (e) had not participated in a physical therapy program in the last 2 

years. The accessible population consisted of patients at the Mountain West Physical 

Therapy facility that met the selection criteria for inclusion in the study. The participants 

that received the MCI treatment were asked to go through a web-based scenario story 

involving a scenario character and possible thoughts or actions that this character could 

take. Once the participant completed a scenario, he or she was asked to fill out an 

instruction survey that asked them about their own thoughts about the story and the 

character in the story. The physical therapists were surveyed with regard to all of the 

participants ' compliance and all of the participants were surveyed with their impressions 

about their healthcare. 

In sum, utilizing MCI design methodology by incorporating the seven principles 

ofMCI and the design layer theory, and purposefully entering the design process at the 

model/content layer provides learners with experience interacting with cause-effect 

models and systems. This project utilized this design methodology. 
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CHAPTER IV 

RESULTS 

Chapter Introduction 

The methods described in the previous chapter were used in order to focus on 

differences in Ieamer interaction between MCI patient education and traditional patient 

education. It was hypothesized in Chapter I that there would be statistically significant 

differences in (a) anxiety levels and (b) compliance between the groups of patients using 

MCI-based patient education and traditional patient education. The results presented in 

this section confmn both of the hypotheses. 

This chapter presents the results of the study including (a) Part A, a discussion of 

the results of the Model-Centered Instmction design process and (b) Part B, the results of 

the experimental study on MCI and patient education. 

Part A: Results of the Mer Design Process 

The MCI design activities used in this project followed the design process 

prescribed by Gibbons, Richards, Hadley, and Nelson, 2003. Five general activities 

guided the project design and the results are described below. 
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Results of the MCI Design Activities 

Activity #I : Choosing the appropriate cause-effect model (or system) with which 

the learner should interact. 

Results #I : Choosing the most appropriate models proved to be one of the most 

challenging aspects of this project. Initially, the designer approached the model definition 

from the aspects of the desired model to be interacted with; subsequently, the designer 

switched to the perspective of designing to the target performance using the previously 

described syntactic strings approach. One of the strategies used to get at the correct 

model was to look at the problems specified by the target performances. In this case, the 

desired target performances were changes in behaviors and belief systems in patients in 

his or her healthcare in the healthcare system. 

The researcher developed a set of mathematical formulas to assign values to the 

thought/action choices on the part of the learner and the subsequent changes in the values 

of the variables. In order to capture the models, the researcher conducted interviews with 

physical therapists and individuals not involved professionally the healthcare system. 

An instance of the problem was designed; usually following the order of general

specific-general. An Excel spread sheet was used to present prototype scenarios to the 

pilot study participants and allow the participants to make decisions regarding attitudes, 

actions and beliefs. Figure 29 shows a small portion of this spreadsheet. The elements in 

the spreadsheet were generated from the Event Structure Matrix, Table I . 
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Figure 29. Representative scenarios 

I _ _c ! D I E F G H I I I 
istateme.lt T/ Se Sus Ba Be StaQo 

Initial State 
Goal State 

Precontemplalion 
Consciousness Raisinq 
l.1y_ doctor savs thm theraov is reall important lor my reCil\1!1)' T 6 4 1 3 1 
I found an altic!e about how succassful therapy can be A 6 4 1 3 1 
My ftter1d to~ me abovt her therapy and how much rt helped her T 6 4 1 3 1 
M_y_ fnend told me about hrs therapy and hJw much rt helped hrm T 6 4 1 3 1 
~sister rs a nurse and she told me how much physrcal thera v ~'fill help me re<:O'Jef T 6 4 1 3 1 
My neiQhbor works at the hoSPrtal and he told me how much physic: a! thera ~·he! s T 6 4 1 3 1 

I'm active I can oet better w~hout physrcalthera v T 6 4 3 0 1 
I qenerall exercrse a lol. I can Qet better ·Nittrout therapy T 6 4 3 0 1 
I thi'lk rf I ust take Jt ei!sv mv knee wr~ ~better wrttlout t1erap~· T 6 4 3 0 1 
I think my knee wrU get better without therap T 6 4 3 0 1 
This therapy schedule rs incOfl'..oement I can1 do this T 6 4 3 0 I 
Therapy is qoinq to hurt I don1 think 111 do It T 6 4 3 0 1 
I'm afraid to talk to m ,• physrcal theraorst about anv of mv concerns T 6 4 3 0 1 
M doctOf says that I won1 get better Without therapy T 10 10 0 0 1 

DramlJtic Relief 
I am worried about ~hether physical therapy wiY make my knee hll"t a lot. T 5 6 5 0 1 
I am anxious about not be ina able to do the exercises in ohvsrcal theraov. T 5 6 5 0 1 
I am anxious that I won' t be able to keep up wrth the exercise routine. T 5 6 5 0 1 
I am anxious about ph\'SICal therapy. T ; 6 5 0 1 
I am worried about Swt>l~oo and what I can do about it T 5 6 5 0 1 
I am worried about pain and what I can do about it T 5 6 5 0 1 

In this preliminary product design and implementation, there are 200 statements 

categorized in the stages of change model available in the database. These statements are 

available to the software engine to use to generate presentation of scenarios and events to 

the participant 

The formulas that calculate the presentation of information to the participant were 

developed from extensive research into the Health-Belief Model and the Transtheoretical 

Stages of Change Model. When these formulas are executed, this set of rules modifies 

system variables that have been stored and calculated in the database. This activity 

allowed the researcher to test individual system variables and watch their state changes. 
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As the participant reached thresholds at specific stages in the process, the software 

moved the participant through levels of accomplishment; the patient could watch this 

progression with respect to the target behavior variables of anxiety and compliance. The 

participant also received feedback on these variables. Figure 30 contains a representative 

feedback screen that the participants were shown. 



Figure 30. Feedback Screen 

Watch the patient's progress O 

2 3 

Compliance 
How well do I follow difection!£ ? 

Severity 
How b3d is the condition? 

If seo;erity goes up, compliance goes up 

Susceptibi li ty 
Willi be att~ed and g~t the conditi on? 

.. 
11 $1J$Cepdbi:lty goes '41· COIT(lk.lnoe rJ08$ up .1 

B enefi t s 
What is good aboutlaldng action? 

If I:Mmefit5 go...,, CQI'I'Ipliance goes up 

Barriers 
What atops me from taking acticKI ? 

.. 

Ill 
I 
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0 1. Read the situation. 

Syste-m to Monitor Progro:ssl doe>sn' t feEl he-lping 

SCFn!'l r~$. ').'& f.e r .":onCer5 if rhere- r! a r)· ;nC!if!:'5~ ,., ~~ !~!' ;!~~· S JC!I 

!hens~;-

0 2. Select the thoughts o< actions lhat will 
help the patiE:nt most. 

./ 1 v.1 11 yo over m, proQress c11a r1s With nl) PhJSrc-al merapisl 

Jj 1>\llluse a srstem to monrtor my actr•1tres . rt.vill help m e 
seem' progress 

I wr ll write do\"n all the pros of doing th<:rap! 

Submrt 

It is significant to note that all of the elements shown here are generated 

separately and presented as a whole on the screen. Also, there is no specific path of 

presentation. The elements are generated at the time of use and calculated by the engine 

in the software. Participant movements are also tracked for further analysis after the 

instruction is finished. 

Activity #2: Selecting the appropriate level of (reduction in fidelity and 

granularity) of models for a given learner 

Results #2: As previously stated, in many cases, it is not possible to give the 

learner direct experience with the real system. Cost, danger, or accessibility to the system 

may require that the learner interact with a replica or model of the real system. The level 
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of denaturing in this research was set to a level appropriate for the target audience 

determined to be persons with (a) a 6th grade literacy level, (b) limited computer use 

skills, and (c) limited knowledge (if any) about physical healing systems, the physical 

therapy environment, or social or emotional systems associated with the physical therapy 

rehabilitation process. 

Activity #3 : Selecting the sequence or set of problems the Ieamer should solve 

that will act as a lens into or a mask on the model 

Results #3: The sequence and problem set in this iteration of the project was 

determined by an matrix shown in Table I, page 40. This matrix was developed based on 

the health-behavior models, the design of the problem, and on input from subject matter 

experts (Larry Hunter, Julie Gast, personal communication., Feb. 2004). 

Activity# 4: Selecting the resources and tools that should be available as solving 

takes place. 

Results #4: Instructional control systems may initiate performance feedback or 

provide additional resources. The instructional control systems in this instructional 

product primarily consisted of user input mechanisms (a mouse or a keyboard) . 

Activity #5: Selecting additional instructional augmentations that should be 

supplied to support the solving of the problem. 

Coaching and feedback can be done during problem solving or after a problem 

solving activity is completed. One of the more helpful instructional features for 

simulation-based instruction is coaching. (Collins et al., 1987) defined coaching as 

"observing students while they carry out a task and offering hints, scaffolding, feedback, 



modeling, reminders and new tasks aimed at bringing their performance closer to an 

expert's performance" (p.18) 
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Results #5 : In order to provide effective feedback, student performance must be 

assessed against expert performance. Recording Ieamer behavior enables the designer to 

adjust the instruction and feedback to the Ieamer's performance. This tracking also 

provides the Ieamer feedback within the process of the models. This product tracked the 

learner performance and adjusted the presentation of instruction accordingly. 

Feedback was one of the most prominent instructional strategies utilized in this 

instructional product Participants were shown (graphically) their progre:;s toward their 

goal or were directed to repeat the previous section. This movement, forward or 

backward, was determined by the software engine behind the databases. 

Part A: The MCI Design Process Summary 

Gibbons and his colleagues, in numerous articles, book, and presentations, have 

proposed a theory ofMCI and prescriptions for designing MCL The first research 

question examines the use of these theoretical principles and prescriptions for capturing 

and demonstrating the design process of an MCI product. The main objective of this 

design portion of this project was to demonstrate and capture the design, production, and 

evaluation of an MCI product utilizing MCI design principles and test established 

guidelines for MCI design. The design activities were documented in written format 

Finally, the instruction was experimentally tested for instructional results. 

The content for the project focused on patient education in the physical 

therapy setting. The content scope was limited to thoughts and beliefs that patients may 



have with regard to their own healthcare. The audience consisted of patients and 

healthcare professionals who would benefit from transferring these complex cognitive 

skills to a wide variety of environments within the healthcare industry. 
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The project constraints primarily had to do with working within the healthcare 

system, i.e., time allotted to deliver instruction and the schedules of patients and physical 

therapists. Participants had limited time to utilize the instruction and discuss their feelings 

with the researcher. 

The first design activity was to analyze and capture the expert-performances, 

cause-effect systems, and environmental models needed to create the instruction. The 

researcher used the syntactic string approach to develop these models and the scenarios 

and events needed for learner interaction with the model. Once the content models were 

established, the instructional strategies were established. Instructional features including 

coaching and feedback were developed. The researcher constantly reviewed the content

model to ensure fidelity to the instructional goal. 

An engine to track learner interactions and give customized feedback was 

developed. This enables adaptivity in the MCI product in that it responds to the state 

system with regard to the interaction between the learner and the instruction. The 

instruction is based upon cause-effect interactions between the learner and the instruction. 

The sequence of instruction is dependent on the actions of the learner, the instruction that 

is presented is appropriate for the state of the problem solving activity, and the 

movements of the learner are traced to monitor the progress and model-interaction 

activities of the learner. All instruction is sequenced and presented by calculations in the 

equations in the engine that drives the simulation. 



The researcher created scenarios to capture realistic events of the patient 

experience in everyday life. Using the syntactic string approach enabled ease of 

development of these scenarios and events. 

The development of the MCI instruction proceeded in a formative manner 

including the following steps: 

I . Designing an instance of the problem was designed following the order of 

general--+specific--+general. 

2. Developing a prototype of the instruction with excel spreadsheets. 

3. Testing the prototype 

4. Collecting and analyzing data on the on the prototype 

5. Revising the prototype 

6. Repeating the process 

The instructional design activities used in this project were appropriate and 

effective for the MCI design and development. 

81 
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Part 8 : Research Project Methodology and Results of the Data Analysis 

This section outlines the methodology and data analysis procedures used in the 

study. For this study the investigator proposed that patient education in the fonm of MCI 

could provide instruction for patients in a physical therapy setting that would (a) 

decrease patient anxiety and (b) increase patient compliance over current instruction. 

This research was accomplished by (a) recruiting volunteers for the study, (b) 

obtaining infonmed consent, and randomly assigning them to an experimental or a 

control group, (c) administering a pre-test of patient anxiety (State-Trait Anxiety 

Inventory) (STAI) to both the experimental and control groups, (d) administering a pre

test of patient attitudes to both the experimental and control groups, (e) administering 

the MCI instruction and a survey of instruction to the experimental group; the control 

group was given whatever instruction was nonmally available, (f) administering a post

test (ST AI) to both the experimental and control groups, (g) administering a post-test of 

patient attitudes to both the experimental and control groups, (h) surveying the physical 

therapists regarding their perceptions of the patient's (all patients including both the 

control group and the experimental group) attitude toward physical therapy, compliance, 

and anxiety, (i) tracing the Ieamer's navigation within the software, and U) coding, 

entering, and analyzing the data and reporting the results. 

This section outlines the research methods and experimental treatment that were 

used in the study including (a) the study sample, (b) the research design, (c) the 

variables, (d) the treatment, (e) the instrumentation and data collection, and (f) the 

statistical methods. 



83 
Results of the Analysis of the Data 

The methods described in Chapter 3 were used in order to focus on differences 

in Ieamer outcomes with patient education systems. It was hypothesized in Chapter 1 

that the MCI group would experience less anxiety and increased patient compliance 

during their physical therapy treatment. This next section features (a) a demographic 

description of the participants, and (b) a restatement of each research question, a 

statement of the null hypothesis, a description of the analysis and variables used to 

address each one, and a presentation of the empirical results. 

The participants were randomly assigned to both groups. In the case of gender, 

the control group and experimental group had unequal distribution in the groups. With 

regard to age, the control group and experimental group had similar Ns in the 18-39 

category, but unequal distributions in the 40-49 and 50-69 age groups. Tables 3 and 4 

present a summary of the demographic information for the control and experimental 

groups. 

Table 3. Demographic Gender Information 

N 
Gender 

Control Group 
Males Females 
IS S 

Table 4. Demographic Age Information 

Age Control Experimental 
Group Group 

(18-39) 10 9 
(40-49) 7 4 
(S0-69) 3 7 
Total N 20 20 

Experimental Group 
Males Females 
S IS 
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Researr:h Question 2 

Is there a difference in anxiety levels of orthopedic surgery patients who get MCI 

and those who get traditional patient education as measured by pre-post gain scores on 

the State-Trait Anxiety Index (STAI-S)? 

Null Hypothesis: There is no difference between the anxiety levels of the group 

that receives traditional patient education vs. the group that receives MCI patient 

education. 

Recall from Chapter 3 that a commonly used instrument to measure anxiety in 

medical patients is the State-Trait Anxiety Index (STAI). The STAI , widely used in 

assessing clinical anxiety in research and in medical, surgical, psychosomatic, and 

psychiatric patients, was administered to both the experimental and control groups 

(Appendix Bcontains a copy of this instrument). The STAI is a self-report instrument that 

differentiates between general feelings of anxiety (trait anxiety, STAI-n and current 

feelings of anxiety (state anxiety, STAI-S). Each scale contains 20 items for a total of 40 

items. Items are rated on a scale from "1" (not at all) to "4" (very much so). A higher 

score on either subscale reflects a higher level of anxiety. The STAI is one of the most 

widely used outcome measure for measuring changes occurring as a result of treatment 

for anxiety (Durso-Cupal , 1997, p.68). While both trait anxiety and state anxiety were 

measured, only the pre-test/post-test gain in state anxiety is used in the analysis. This 

variable was recomputed using (pretest STAI-S- posttest STAI-S=STAIGain). The test 

for trait anxiety (ST AI-T) is used to compare the anxiety characteristics of both groups. 

The descriptive statistics, mean, median, mode, and SD, are reported below. The 

t-test assesses whether the means of two groups are statistically different from each 

other. An independent samples two-tailed t-test was run to determine if there were any 

group differences. Since there was no hypothesis in advance of data collection which 



mean would be larger, the two-tailed t-test was used. The results show that for the 

experimental group, the anxiety levels went down from the pretest to posttest STAI-S 

and for the control group, the anxiety levels went up from the pretest to the posttest 

STAI-S. The results, sig. =.02, df=38, p<.05, show that the difference between the 

means is statistically significant and support rejection of the null hypothesis. 

(Pre-ST AI) - (Post ST AI) - ST AI Gain 

Experimental 

Control 

Table 5. T-Test Results for Question #2 

N Mean 

20 3.45 

20 -1.60 

Median Mode 

3.00 3.00 

-2.50 -3.00 

SD 

6.7 1 

6.66 
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Research Question 3 

For the experimental group, is there a difference in anxiety levels between 

male and female orthopedic surgery patients as measured by pre-post gain scores on 

the STAI-S? 
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Null Hypothesis: There is no difference in the STAI-S anxiety scores, pretest and 

posttest, between males and females in the experimental group. 

The STAIGAIN variable is used in the analysis. This variable was recomputed 

using (pretest STAI-S - posttest STAI-S=STAIGain). The mean and SD for both genders 

in the experimental group are reported below. An independent samples t-test was run to 

determine if there were any group differences. The results, sig.087, df=18, p<.OS, show 

that the difference between the means is not statistically significant and support 

acceptance of the null hypothesis. 

The results show that for the experimental group, the anxiety levels were not 

statistically different between males and females with regard to the STAIGain scores. 

This shows that for this analysis, gender was not indicated as a factor. 

(Pre-ST AI) - (Post ST AI)=ST AI Gain 

Male 

Female 

Table 6. T-Test Results for Question #3 

N Mean SD 

-1.00 

15 4.90 

6.04 

6.43 
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Researr;h Question 4 

For the experimental group, is there a difference in anxiety levels of 

orthopedic surgery patients as measured by pre-post gain scores on the STAI-S among 

participants aged 18-39, 40-49, and 50-69? 

Null Hypothesis: For the experimental group, there is no difference in STAigain 

scores measuring anxiety levels between participants aged 18-39, 40-49, and 50-69. 

The (pretest STAI-S- posttest STAI-S=STAIGain) is used in the analysis. This 

variable was recomputed using (pretest STAI-S- posttest STAI-S=STAIGain). The 

ANOVA is used to compare means of multiple groups. A one-way A NOVA was run to 

determine if there were group differences. The results, Sig. = .848, p<.05, do not support 

rejection of the null hypothesis and show that the differences between the means is not 

statistically significant. The null hypothesis is accepted. 

The results show that for the experimental group, ST A I-S anxiety levels were not 

statistically different among age groups with regard to the (pretest STAI-S- posttest 

STAI-S=STAIGain) scores. 

(Pre-ST AI) - (Post ST AJ)=ST AI Gain 

Group I (18-39) 

Group 2 (40-49) 

Group 3 (50-69) 

F Sig . 

. 166 .848 

Table 7. AN OVA Test Results for Question #4 

N 

9 

4 



88 
Research Question 5 

Is there a difference in compliance levels of orthopedic surgery patients who get 

MCI and those who get traditional patient education as measured by pre-post gain 

scores on the physical therapist survey? 

Null Hypothesis: There is no difference in scores measuring compliance levels 

between a group of orthopedic surgery patients who get MCI and a group who get 

traditional patient education. 

The gain in compliance was computed by measuring the (pre-compliance score -

the post-compliance score=CompGain) from the physical therapist survey . The mean, 

median, and SD are reported below. An independent samples !-test was run to 

determine if there were any group differences. The results, sig.=.OOO, p<.OS, df=38, 

support rejection of the null hypothesis and show that the difference between the means 

is statistically significant. 

The results support rejection of the null hypothesis and show that the difference 

between the means of (pre-compliance score- the post-compliance score=CompGain) 

is statistically significant. 

(Pre-Compliance) - (Post- Compliance) N Mean Median SD 

=CompGain 

Experimental 20 5.65 2.0 8.54 

Control 20 -4.70 -3.0 7. 13 

Table 8. T-Test Results for Question #5 



Research Question 6 

For the experimental group, is there a difference in compliance levels 

between male and female orthopedic surgery patients as measured by pre-post gain 

scores on the physical therapist survey? 

Null Hypothesis: For the experimental group, there is no difference in (pre

compliance score- the post-compliance score=CompGain) scores measuring 

compliance levels between males and females? 
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The mean and SO are reported below. An independent samples t test was run to 

determine if there were any group differences. The results, sig=.219, p<.05, df=18, do 

not support rejection of the null hypothesis and show that the difference between the 

means is not statistically significant. The null hypothesis is accepted. 

The results support acceptance of the null hypothesis and show that the 

difference between the means of the (pre-compliance score - the post-compliance 

score=CompGain) scores with respect to gender is not statistically significant. 

- (Pre-Compliance)- (Post..Compliance)=CompGain N Mean SD 

Male 5 9.8 11.8 

Female 15 4.26 7. 13 

Table 9. T-Test Results for Question #6 



Research Question 7 

For the experimental group, is there a difference in compliance levels of 

orthopedic surgery patients as measured by pre-post gain scores on the physical 

therapist survey among participants aged 18-39, 40-49, and 50-69? 

Null Hypothesis: For the experimental group, there is no difference in (pre

compliance score- the post-compliance score=CompGain) scores measuring 

compliance levels between participants aged 18-39, 40-49, and 50-69? 

A one-way A NOVA was run to determine if there were any group differences. 
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The results, Sig. = .483, p<.05, support acceptance of the null hypothesis and show that 

the differences between the means is not statistically significant. 

The results support acceptance of the null hypothesis and show that the 

difference between the means of the (pre-compliance score - the post-compliance 

score=CompGain) scores with respect to age is not statistically significant. 

(Pre-Compliance) - (Post -Compliance )- CompGain 

Group I (18-39) 

Group 2 (40-49) 

Group 3 (50-<i9) 

F Sig . 

. 76 1 .483 

Table 10. ANOVA Test Results for Question #7 

N 

9 

4 

7 
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The pilot study consisted of administering the instruction and the survey 

instruments to five people who were outside of the study. Based on this input, 4 

questions were revised on the patient survey. The revisions related to making the 

questions easier to understand. After these minor revisions were made, the researcher 

gave the instruction and the surveys to two patients. These two patients also 

recommended some minor changes to 2 questions on the patient survey. Once these 

revisions were completed, the instruments were ready to use in the study. 

During the research period, four of the participants in the study dropped out 

during the first week: 

1. A woman who had knee surgery and fell down her stairs three days 

later reinjuring herself 

2. A man who was a student at USU and went home for the summer 

3. A woman who lived outside of Logan and decided to continue therapy 

at another facility 

4. A man that was not mentally competent to participate in the study. 

In addition to the anxiety and compliance scores, a separate Patient Survey was 

administered to both groups regarding their feelings about their healthcare experience. 

The questions asked the participants to rate their behavior along a scale, e.g., from "Not 

Likely" to "Very Likely". The mean pre-post gain scores are noted in Table 11 , as well as 

the component of health behavior referred to by the question and the desired direction of 

the score. In some cases, a negative score is more desirable than a positive score. The 

explanations of each score are shown in the table. 



Table 11. Patient Survey 

Question Variable 

Q 1: (Severity) Indicate how serious you feel your Severity 
health condition is with regard to your recent Change 
surgery. 
Q2 : (Susceptibility) Indicate how likely you feel Susceptibility 
you are to rein jure yourself or not heal properly Change 
from your recent surgery. 
Q3 : (Barriers) Indicate the approximate number Barriers 
of barriers or problems you think you will have Change 
with your physical therapy program. 
Q4: (Barriers) Indicate how much you feel these Barriers Affect 
barriers or problems might negatively affect your Change 
physical therapy program. 
QS: (Benefits) Indicate the approximate number Benefits 
of benefits you think you will have with your Change 
physical therapy program. 
Q6: (Benefits) Indicate how much you feel these BenefitsAffect 
benefits might positively affect your physical Change 
therapy program. 
Q7: (Self-Control) Indicate how much control Control Change 
you feel you have over j'Our health care. 
Q8: (Self-Control) Indicate how much you Understand 
understand about the purpose of the exercises and Change 
treatments at physical therapy. 
Q9: (Self-Control) Indicate who you feel has the Responsibility 
responsibility for your health care? Change 
QIO: (Self-control) Indicate how comfortable you Comfort 
are asking your physical therapist or doctor Change 

. g__uestions. 
Q I I : (Self-Control) Indicate how comfortable ComfortFriend 
you are asking your friends or family for help at Change 
this time. 

Control Exp 

-3.0 .15 

-.20 · . 15 

-2.0 .15 

-1.3 0 

-.05 -4.0 

-.05 -.4 

-.OS -.8 

.5 -1.0 

. IS 0 

.IS -40 

1.0 -1.6 

ExplaD<~tion 

Desired positive: A positive score indicates that the patient ' s 
peret!ption of severity is increasing 

Desired positive: A positive score indicates that the patient's 
perc.:ption of susceptibility is increasing 

Desired positive: A positive score indicates that the patient ' s 
perception number of barriers is decreasing 

Desired positive: A positive score indicates that the patient's 
perception of effect of barriers is decreasing 

Desired negative: A negative score indicates that the patient's 
perc;option number of benefits is increasing 

Desired negative: A negative score indicates that Ute patient's 
perception of effect of benefits is increasing 

Desired negative: A negative score indicates that the patient's 
_j)C_rception of their own control is increasing 
Desired negative: A negative score indicates that the patient' s 
perception of their understanding is increasing 

Desired negative: A negative score indicates that the patient is feeling 
that they have more responsibility for their own health care 
Desired negative: A negative score indicates that the patient is feeling 
more comfortable talking to their doctor/physical therapist 

Desired negative: A negative score indicates that the patient is feeling 
more comfortable asking friends/family for help 

'D 
N 



Table II (cont.) 

Question Variable 

Ql2: (Compliance) Think about all the things you Compliance 
do in your regular daily, weekly, and monthly FacilityChange 
schedule. Given all of these activities, indicate 
how likely it is that you will make it to all of your 
physical therapy appointments at the physical 
therapy facility. 
Ql3: (Compliance) Think about all the things you Compliance 
do in your regular daily, weekly, and monthly HomeChange 

I schedule. Given all of these activities, indicate 
how likely it is that you will do your physical 
therapy schedule at home 

Control Exp 

-1.75 .5 

-1.65 .4 

Explanation 

Desired positive: A positive score indicates that the patient is feeling 
that they will keep their appointments at the PT facility 

Desired positive : A positive score indicates that the patient is feeling 
that they will keep their up their PT schedule at home 

"' w 
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Questions 1 and 2 in the Patient Survey data support the findings that the 

control group was generally more anxious during their physical therapy regimen. The 

data also shows that the control group felt they had more barriers that would negatively 

affect their recovery and less benefits of coming to physical therapy that would be 

positive aspects than the experimental group (questions 3-6). The control group felt they 

had less control over their own healthcare and less general understanding of their 

physical therapy regimen than did the experimental group (questions 7-8). The control 

group also felt they had less responsibility for their own healthcare than did the 

experimental group (question 9). The control group felt less comfortable asking friends 

and family for assistance than did the experimental group (questions 10-11). The control 

group felt that given all of their day-to-day obligations they would be less likely to comply 

with their physical therapy program at home and at the facility than the experimental 

group (questions 12-13). 

The Instruction Survey (shown in Appendix 8) was administered to all of the 

participants that received the instruction. Each participant received the survey when they 

finished each of the three modules of instruction. 

It is significant to note that these questions were posed in the context of asking 

the participant how he or she felt with regard to these issues. The participants answered 

the questions in the first person and the researcher observed that they were able to 

internalize the question and relate the experience to their own situation. 

These results are qualitative. Participants were asked, but not required, to 

answer the questions. The responses summarized below are grouped into similar 

statements; the shown statements are representative of the total pool of responses. 

Instruction Survey Question 1: I can relate to the characters in the story 

regarding my feelings about (a) the benefits of physical therapy (47%), the 
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inconveniences/hassles of physical therapy (44%), (b) the inconveniences/hassles of 

physical therapy (44%), (c) cutting back on my activity at home or at work (35%), and (d) 

the pain in physical therapy (44%). 

Instruction Survey Question 2: The story made me feel that I could change or 

control my feelings about (a) the inconveniences of physical therapy (47%), the benefits 

of physical therapy (44%), the pain in physical therapy(30%), and the participant's 

responsibility to participate in their own healthcare (30%). 

The survey also asked the participants about their feelings with regard to 

changes in their thoughts or attitudes. The following replies are representative 

participant comments. 

N Representative Comment 
2 Reinforce the need for me to follow PT schedule 
3 I feel I should take a more active part in my return to health 
2 At first I was very apprehensive about PT- I had heard some horror stories. I put the therapy 

off I week. Should have started it sooner. Has worked out great I 
4 I felt the same way when I had to start PT. I know I cannot get better without PT 
2 I need to listen to the doctors and therapists 
7 I see myself as the character and can make the changes as well 
4 Titis just reminded me how important therapy is for my recovery 
3 The character has a lot of the same thoughts and attitudes that I have 

Table 12. Instruction Survey Question 3: Please explain any specific thoughts or attitudes 
that have changed for you as a result of this story 

N Representative Comment 
8 Seeing the character come around to the benefits of PT made me think of myself 
2 When the character decides to do PT I can relate 
3 The scenarios are realistic and like what I'm going through 
5 I enjoyed helping the character make the decision to change 
2 Titis is how people really feel 
I The choices available to the character were for his benefit even though he dido 't always see that; 

that 's the same way I feel 
4 None 
I I liked how she learned to listen; I need to do that too 
I I liked helping the character get through some of his feelings 

Table 13. Instruction Survey Question 4: What part of the story did you like the most? 
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N Representative Comment 

The excuses we all make 
1 I can relate to the character' s discouragement 
2 PT works; I just need to work harder 
2 The story changed my mind 
I The story was real to me 
6 Frustration, inconvenience, hassle of crutches at home, imposing on others, need to reschedule 

my life, made plans to have my brothers help w. farming, meds make me sick to stomach, 
hindrance on whole family, brace is uncomfortable, stairs-impossible, the whole family needs 
to participate; reschedule trip, etc. emphasize need to do PT; these are things I can relate to 

5 I liked helping the character 
1 Relative to life I live; I can relate to all of these parts of the stories 
2 That the character did change his feelings about PT; so did I 
I That the character realized how important therapy is and 1 did too 
4 Not sure 
I Repetitive questions on how important it is; it helps me understand 
2 That I need to keep going 

I liked the whole story 

Table 14. Instruction Survey Question 5: What part of the story did you leam the most 
from? 

The nature of the responses to questions 3, 4, and 5 indicate the participants 

were able to relate to the scenario characters and in tum, relate the choices available to 

the characters to their own situations. 
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N Representative Comment 
4 None 
8 It 's too easy; make it harder 
9 Make the bars change faster 
6 Show the bars change on every click 
6 Make the BENEmS change faster 
2 1 Liked the interface 
3 The story and game were too easy; this was just dumb 
9 Make it easier to read; use larger print 

Table I 5. Instruction Survey Question 6: What part of the story could be improved? 

When asked about the satisfaction with the instruction itself, the responses to this 

question several significant issues emerged. Again, these responses are representative 

of the pool of responses. 

1. The participants wanted the feedback to be more prominent and visible. They 

wanted the graphs on Severity, Susceptibility, Barriers, Benefits, and Compliance 

to change every time they selected a thought/action. 

2. The participants wanted the game to get "harder" faster. They wanted the game 

to get progressively more challenging faster. 

3. Some of the participants had visual difficulties. They requested larger print with 

more contrast. 

Summary: Part B, Results of Research Project Methodology and Data Analysis 

The fundamental purpose of this section of the study was to examine the results 

of the project methodology and data analysis in relation to MCI and patient anxiety levels 

and compliance levels. Statistically significant differences were noted in anxiety levels of 

orthopedic surgery patients who received MCI as measured by pre-post gain scores on 

the State-Trait Anxiety Index (STAI-S). In the experimental group, gender and age did 

not play a part in anxiety levels as measured by pre-post gain scores on the STAI-S. 
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Statistically significant differences were also noted in compliance levels of orthopedic 

surgery patients who received MCI measured by pre-post gain scores on the Physical 

Therapist Survey. In the experimental group, gender and age did not play a part in 

compliance levels as measured by pre-post gain scores on the Physical Therapist 

Survey. The results supported the hypotheses that patient education in the form of MCI 

could provide instruction for patients in a physical therapy setting that would (a) 

decrease patient anxiety and {b) increase patient compliance over the levels in 

instruction that is currently available. 

In addition, the supplemental data, gathered from the Patient Survey and the 

Instructional Survey, indicated that participants in the experimental group generally 

reported that they were less anxious about their physical therapy regimen than the 

control group. The experimental group also felt that they had fewer barriers that would 

negatively affect their recovery and more benefits of completing physical therapy than 

the control group. The experimental group also felt that they had more control over their 

own healthcare and were more willing to ask their fliends and family for assistance. All in 

all , the experimental group indicated that they would be more likely to complete their 

physical therapy regimen, both at home and at the physical therapy facility, than the 

control group that did not receive the MCI instruction. 

As previously stated, the responses on the Instruction Survey indicated that the 

participants that received the MCI were aware of their feelings regarding (a) the benefits 

of physical therapy, (b) the inconveniences/hassles of physical therapy, (c) cutting back 

on activity at home or at work, (d) the pain in physical therapy, and (e) their responsibility 

to participate in their own healthcare. 
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With regard to the scenarios, the participants generally enjoyed seeing the 

"character" in the scenario realizing the importance of physical therapy or understanding 

the need to work out the problems with physical therapy. 

With regard to the instruction, there were some clear recommendations for 

changes to the design of the MCI. Feedback, in particular, needs to occur more 

frequently and be more specific to the Ieamer movement. 

Summary: Chapter IV, Results 

The primary purpose of this portion of the study was (a) to evaluate the MCI 

design process and (b) to evaluate the instructional efficacy of an MCI product. The 

content for the project focused on patient education in the physical therapy setting. Both 

the evaluation of the MCI design process and the evaluation of the instructional efficacy 

have produced some results that warrant further investigation into MCI as an alternative 

approach to Patient Education. Chapter V presents summary information, conclusions, 

and proposes some suggestions for future research. 
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CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Chapter Introduction 

While medical technology, intervention, and treatment continue to advance, 

patients find themselves increasingly involved in a health care system for which they 

have had no training to successfully navigate or participate in to their best advantage. In 

order to be successful in this system, patients need skills and knowledge that enable them 

to be a partner and participant in their own health care (Ornstein, 200 I) . Partnership and 

participation in the health care system fosters compliance by patients, that is, following 

health care advice and instruction, thus facilitating patient recovery (Koop, 1996). 

According to Gibbons (2001), "The central premise ofMCI is that the most 

effective and efficient instruction takes place through experiencing real systems or 

models in the presence of instructional augmentation designed to facilitate learning from 

the experience" (p.Sl2). Experience using these models is focused through carefully 

selected and sequenced problems. The Ieamer can either solve these problems or observe 

them being solved. The MCI provides patients the opportunity to (a) experience 

interactions with issues concerning patient compliance, (b) examine success and failure 

aspects of the physical therapy process, and (c) learn what to realistically expect during 

recovery. 
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This project had two primary objectives. The first objective was to capture 

and demonstrate the design process of an MCT product. The goal was to design, produce, 

and evaluate a product developed using established guidelines for MCI design. The 

second objective of the project was to test the efficacy of the instruction. 

This chapter presents the summary, conclusions, and recommendations with 

respect to (a) the design research in MCI and (b) the research experimental study to 

evaluate the efficacy of the instruction. 

Part A: Summary, Conclusions, and Recommendations of the MCI Design Research 

Summary 

MCT provides the learner experience using models that is focused through 

carefully selected and sequenced problems. The Ieamer can either solve these problems 

or observe them being solved. In the area of patient education, these activities build 

knowledge and self-efficacy skills in the patient and encourage patient compliance and 

positive interaction with the health care system by building patient confidence and 

reducing patient anxiety (Ridgeway & Mathews, 1982). 

Purpose of the MCI design research study 

The purpose of this component of the project was to capture and demonstrate the 

design of an MCI product. The goal was to design, produce, and evaluate a product 

developed using established guidelines for MCI design 



102 
Statement of the Problem for MCI Research 

While MCI design theory is well-developed, there is a lack ofMCI products that 

have been experimentally designed, produced, and evaluated using a content base. The 

traditional approaches to patient education emphasize the use of static diagrams, text 

handouts or brochures, or fact sheets. However, these products typically fail to provide 

success and failure models of rehabilitation or experiential sensory information to the 

patient about the healing process (Moline, 2000). Given this need in the area of patient 

education, the need to test the MCI product in context, and the researcher' s interest in 

patient education, the research of this MCI product was developed using this content 

area. Model-Centered Instruction (MCI), by the nature of its design, holds the potential 

for addressing the inadequacies of traditional patient education. This research study 

investigated the design, production, and evaluation of an MCI product that adheres to 

established MCI design theory. 

Research Procedures for MCI 

This project represents design study research and research into Model-Centered 

Instruction (MCI) and its application to patient education. 

MCI is a design theory for instruction that prescribes that the learner interacts 

with a dynamic, interactive model. The design theory for MCT does not specify a 

stepwise design path. Rather, this design process is iterative and cyclical and involves 

processes of design, implementation, evaluation, and redesign. Gibbons (200 I) and 

Gibbons, Richards, Hadley, and Nelson, {2001) defined MCI and MCI design theory in 

terms of the seven principles ofMCI and the layers of design theory. This design project 
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utilized (a) thed the seven principles ofMCI, (b) the o he seven principles oflayers 

of architecture of instructional design in the design methodology of this project, (c) the 

ideal-case design order for model-centered instruction, and (d) a problem-structure 

development strategy using syntactic strings. 

Gibbons (2003) outlined a basic design process for MCI including: (a) definition 

of the model and the selection of problems to present to the learner, (b) design of the 

instructional features and supports, and (c) design of the interface. 

The initial design activity was to analyze and capture the expert-performance, 

cause-effect system, and environmental models needed to create the instruction. The 

critical models to define were the cause-effect systems and human performance models 

defined by the target performances. The desired target performances in this project 

involved changing attitudinal, behavioral and belief systems in patients in the healthcare 

system. The environment consisted of everything besides these two types of models that 

could influence the targeted cause-effect systems and human performances. The models 

in this project were captured and expressed by analyzing target performance decision 

rules and giving quantitative values to the relationships between actions, behaviors, and 

beliefs. This project design grew from the inside out; i.e. from the content model to the 

outermost layers. 

In order for the learner to interact with the model, the researcher developed 

scenarios, using the syntactic string approach, to capture realistic events of the patient 

experience in everyday life. This approach enabled ease of development of these 

scenarios and events. 
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Once the content models were established, the instructional strategies were 

developed. Instructional features including coaching and feedback were developed. The 

researcher constantly reviewed the content-model to ensure fidelity to the instructional 

goal . An engine to deliver instruction, track Ieamer interactions, and give customized 

feedback was developed. The Ieamer success criteria for this project included (a) 

reducing anxiety and (b) achieving compliance. The learners received feedback on their 

progress toward these success criteria. 

Design considerations included constraints on available resources, design criteria 

to fit into the healthcarc system, i.e. the time allotted to deliver instruction and the 

schedules of patients and physical therapists and the designer's knowledge of options for 

design decisions. 

Many design alternatives were considered and weighed against the defined 

constraints. Again, the process followed the design stages outlined in Gibbons, Richards, 

Hadley, and Nelson (2003). Once the initial structures, described previously, were 

determined and fixed, they constrained subsequent levels of design decisions. Firm 

design decisions were not made until numerous options were considered. 

Conclusions of MCI Design Research 

This project, an early first step toward clarifying or adding knowledge of MCI to 

the field oflnstructional Technology, represents a case-level exploratory study in MCI 

design theory and its application to the design, production, and evaluation of a piece of 

instruction. Based on the case-study project, the following conclusions were made. 
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Instructional designers have long relied on a standard approach to 

instructional design that involves decomposition of the instructional goals, e.g . the 

ADDIE Model. MCI design theory is vastly different than traditional lSD processes. 

Traditional instructional design models specify a linear, lock-step approach to 

instructional design. MCI presents an alternative view that divides design problems into 

layers and sub-layers and displays to the designer the alignment and interaction of the 

layers. 

The design process in this research followed the prescriptions and 

recommendations made by Gibbons and his fellow researchers. Another observation of 

the design process is that these design procedures are sufficiently defined to use as a 

preliminary prescriptive process to guide the design ofMCI instruction. 

In addition, the researcher felt that the most significant and most difficult portion 

of the design process was to correctly identify the content model that the learners should 

interact with. While Gibbons, et al. have outlined processes that facilitate this content 

model identification, including the use of syntactic strings and model analysis methods, 

this process was still tedious and difficult. The researcher estimates that 50% of all time 

devoted to this project design was directed toward the identification of the appropriate 

content model. While the content model selection process was difficult, it clearly 

facilitated the problem selection, sequencing, and posing activities. Once the syntactic 

strings were developed and tested using the prototype Excel spread sheet, the other 

components were apparent. The design procedure facilitated a holistic, contextual design 

rather than a segmented, partitioned design. This procedure also facilitated the use of the 

components of instruction in all aspects of the instruction including the necessary 
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instructional augmentations. The problem sequencing was directed by the use of the 

Health-Belief Model and the Transtheoretical Stages of Change model; both of which 

specify an order of presentation of instruction. A method of posing the problems was 

specified by the target skill goals of the instruction. It is significant to note that (a) there 

were many options for the implementation of posing the problems, (b) the selected 

strategy was partially constrained by the resources available, e.g. , time, funding, skill 

level of the researcher, and (c) instructional evaluation was based on the specific 

instruction given. 

Given that the backbone ofMCI design is interaction with the experience, this 

case study project demonstrated that MCI is an important design method that can be used 

give the learner the opportunity to (a) interact with and experience a model and (b) 

receive instructional augmentations. 

Recommendations for MCI Design Research 

This exploratory case study highlighted the need for further research and 

development in the areas of problem definition, problem generation, and the structure and 

problem-generation methodology applied to the design of model-centered problems. 

Also, further elaboration in the areas of sequencing and posing problems is needed. 

Another area of need is the development of tools that facilitate the production of 

MCI products. The development of the product software in this project was laborious and 

not economical in time or other resources. 
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Participants noted that they wanted feedback to be more precise and occur 

faster. They wanted to see right away what their choices meant. Another interesting 

observation that was made by the researcher was that the participants engaged in a lot of 

"self-talk." This amounted to the participants carrying on a "conversation" with the 

scenario character while they were engaged in the simulation. For example, one 

participant said "Oh, I had a hard time getting a ride here today too." Or another 

participant said, "Oh Walter, [the scenario character] get with the program and don' t be 

lazy'' This dialogue was not prompted or even suggested by the researcher, it just 

happened as the participants reflected on the situations and related them to their own 

situations. A tape recording of the session could yield more information on this type of 

dialogue in future studies. 

While MCI design theory holds much promise, without research and elaboration 

in the above areas, it is out of reach for most instructional designers . 



Part 8 : Summary, Conclusions, and Recommendations: Efficacy of Instruction 

Summary 

The purpose of this component of the project was to evaluate an instructional 

product developed using established guidelines for MCI design 

Statement of the Problem for the Instructional Product Research and Analysis Study 
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The traditional approaches to patient education emphasize the use of static 

diagrams, text handouts or brochures, or fact sheets. However, these products typically 

fail to provide success and failure models of rehabilitation or experiential sensory 

information to the patient about the healing process (Moline, 2000). Specifically, with 

regard to patient education, anxiety and patient compliance are known to be associated 

with patient recovery. This portion of the project, research into MCI 's application to 

patient education, was designed to measure the instructional efficacy of an MCI product 

using the content base of health behavior and patient education. 

Research Procedures for the Instructional Product Research and Analysis Study 

This was a quasi-experimental study that used the State-Trait Anxiety Inventory 

(STAI) and several other survey instruments. The Institutional Review Boards from the 

Cache Valley Specialty Hospital and Utah State University approved this study. 

A total of 40 patients participated in this study. Study participants were 

orthopedic surgery patients at the Mountain West Physical Therapy facility located at the 

Cache Valley Specialty Hospital in Logan, Utah. The target population included out

patient knee and shoulder orthopedic surgery patients that met the following criteria: (a) 

ages 18 or older, {b) males or females from all ethnic groups, (c) had out-patient 

orthopedic knee or shoulder surgery within 2 weeks of starting physical therapy, (d) were 
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able to speak and read English, and (e) had not participated in a physical therapy 

program in the last 2 years. The accessible population consisted of patients at the 

Mountain West Physical Therapy facility that met the selection criteria for inclusion in the 

study. 

The research design was a Pretest-Pastiest Control Group experimental 

research design. The sample was one of convenience and participants were randomly 

assigned to either the experimental or control group. There were 20 participants in the 

control group and 20 participants in the experimental group. 

Study participants were seen at the Mountain West Physical Therapy facility at 

the Cache Valley Specialty Hospital. The treatment module, designed and developed 

utilizing MCI principles, consisted of 3 scenarios developed with a problem-solving 

format. The scenarios contained instruction regarding (a) patient anxiety, (b) patient 

compliance with a physical therapy regimen, and (c) patient skills and responsibilities. 

These scenarios were designed so that the patient played the role of a physical therapy 

aide and worked with simulated patients to help them get through their physical therapy. 

The intent was to give the Ieamer exposure to interacting with dynamic models of 

environmental, social, and physicaVmedical aspects of rehabilitation treatment. 

This experimental research was accomplished by (a) recruiting volunteers for the 

study, (b) obtaining informed consent, and randomly assigning them to an experimental 

or a control group, (c) administering a pre-test of patient anxiety (State-Trait Anxiety 

Inventory) (STAI) to both the experimental and control groups, (d) administering a pre

test of patient attitudes to both the experimental and control groups, (e) administering 

the MCI instruction and a survey of instruction to the experimental group; the control 

group was given whatever instruction was normally available, (f) administering a post

test (STAI) to both the experimental and control groups, (g) administering a post-test of 
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patient attitudes to both the experimental and control groups, (h) surveying the 

physical therapists regarding their perceptions of the patient's (all patients including both 

the control group and the experimental group) attitude toward physical therapy, 

compliance, and anxiety, (i) tracing the Ieamer's navigation within the software, and OJ 

coding, entering, and analyzing the data and reporting the results. 

Conclusions of Instructional Product Research and Analysis Study 

The fundamental purpose of this section of the study was to examine the results 

of the project methodology and data analysis in relation to MCI and patient anxiety levels 

and compliance levels. Statistically significant differences were noted in anxiety levels of 

orthopedic surgery patients who received MCI as measured by pre-post gain scores on 

the State-Trait Anxiety Index (STAI-S). In the experimental group, gender and age did 

not play a part in anxiety levels as measured by pre-post gain scores on the STAI-S . 

Statistically significant differences were also noted in compliance levels of orthopedic 

surgery patients who received MCI measured by pre-post gain scores on the Physical 

Therapist Survey. In the experimental group, gender and age did not play a part in 

compliance levels as measured by pre-post gain scores on the Physical Therapist 

Survey. The results supported the hypotheses that patient education in the fonm of MCI 

could provide instruction for patients in a physical therapy setting that would (a) 

decrease patient anxiety and (b) increase patient compliance over the levels in 

instruction that is currently available. 

In addition, the supplemental data, gathered from the Patient Survey and the 

Instructional Survey, indicated that participants in the experimental group generally 

reported that they were less anxious about their physical therapy regimen than the 

control group. The experimental group also felt that they had fewer barriers that would 
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negatively affect their recovery and more benefits of completing physical therapy 

than the control group. The experimental perceived that they had more control over their 

own healthcare and were more willing to ask their friends and family for assistance. All in 

all, the experimental group indicated that they would be more likely to complete their 

physical therapy regimen, both at home and at the physical therapy facility, than the 

control group that did not receive the MCI instruction. 

The Instruction Survey results indicated that the participants that received the 

MCI were aware of their feelings regarding (a) the benefits of physical therapy, (b) the 

inconveniences/hassles of physical therapy, (c) cutting back on activity at home or at 

work, (d) the pain in physical therapy, and (e) their responsibility to participate in their 

own healthcare. 

With regard to the scenarios, the participants generally enjoyed seeing the 

"character" in the scenario realizing the importance of physical therapy or understanding 

the need to work out the problems with physical therapy. In reference to the instruction, 

there were some dear recommendations for changes to the design of the MCI. 

Feedback, in particular, needs to occur more frequently and be more specific to the 

Ieamer movement. 

This project was a preliminary step in producing and testing an alternate 

approach to patient education and health behavior. Based on the case-study project, the 

following condusions were made. 

As previously stated, the traditional approaches to patient education emphasize 

the use of static diagrams, text handouts or brochures, or fact sheets, but typically fail to 

provide success and failure models of rehabilitation or experiential sensory information 

to the patient about the healing process (Moline, 2000). The results of the research 



indicate patient education designed using MCI principles can be useful in reducing 

patient anxiety and increasing patient compliance. 
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While the study results were promising, there were several threats to validity that 

must be considered. First, the sample size was small. Given that there were only forty 

participants in the study, a larger group of participants is needed to further test the 

instructional efficacy. Next, while the participants were randomly assigned to the study, 

the number of males and females in the control group (15 male, 5 female) and 

experimental group (5 male, 15 female) was not equally distributed. This factor could 

have influenced the results. A future follow-up study that matched groups on age and 

gender could shed some light on whether these factors affect the outcomes of the MCI 

patient education. Another threat was the Hawthorne effect. Just by participating in the 

study, the participants may have been more serious and compliant about their physical 

therapy. The study may have also presented some novelty effect. 

Other factors that need to be considered were the time available to interact with 

the participants to deliver the instruction and the facilities in which the instruction was 

delivered. Some of the participants arrived late and were hurried during the delivery of 

the instruction so that they could start their physical therapy. Also, the participants were 

required to receive the instruction at a desk in the reception area of the physical therapy 

facility. While the facility and staff were accommodating, some of the patients, given their 

current physical state, couldn't sit for any period and had some pain and difficulty 

receiving the instruction. This limited the amount of time that the researcher could 

interview them. A more ideal situation would be to deliver the instruction during the time 

the patients are in the exam rooms and are able to recline. This would necessitate the 

delivery of instruction on a different kind of internet connection which poses security 



risks for the healthcare environment. Given the significance of these factors , these 

issues must be considered in any follow-up studies. 

Summary: Chapter V, Summary, Conclusions, Recommendations 
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This study produced some interesting and promising results both in the areas of 

(a) MCI design and (b) the application ofMCI to patient education. The MCI design 

process illustrated that the work of Gibbons, et al ., is both theoretical and prescriptive in 

the development of instructional products that utilize MCI design. While the researcher 

successfully utilized this methodology, there were many areas of the design process that 

stood out as difficult and laborious and beyond the daily scope of most instructional 

designers. Notably, model selection and model development are particularly difficult. 

Also, selection, sequencing, and posing of problems remain a challenging task. Lastly, it 

was clear, based on the participant response, that the feedback design and implementation 

was inadequate and would need to be revised before further research could take place 

with this product. 

As far as the measurement of the instructional efficacy goes, there were several 

issues of validity including sample size, the Hawthorne effect, and participation in the 

study in general. In this particular setting, these are significant risks to the experimental 

process. 

This research represents a preliminary step toward further understanding of the 

MCI design process in the field of Instructional Technology and points to several areas of 

future research . 
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Recommendations for Future MCI and Patient Education Research 

As previously mentioned, this study represented a small case-study project. Future 

research needs to include a larger sample and also should include an investigation with 

samples matched on age and gender. Also, future research should address the 

aforementioned threats to experimental research validity and the issues regarding 

instructional design. Treatment delivery issues in the healthcare setting are significant 

and must be addressed. These are pertinent recommendations for future MCI and patient 

education research. 
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Informed Consent to Discuss a Clinical Research Study 

Study Title: Model-Centered Instruction and Patient Education 

You rure being asked to give your permission to learn about the research study because 
your dloctor and your physical therapist has determined that you need physical therapy for 
a recemt surgery. The purpose of this study is to evaluate the effectiveness of an 
experi.mental method for providing the patient education you receive during physical 
theraJlly. 

This consent form only gives your physical therapist permission to have the researchers 
discus:s your potential participation in the study with you; it does not enroll you in the 
study. 

I understand that my signature on this document does not enroll me in the research study, 
but ornly gives my permission for the project researchers to tell me about it during my 
post-(l!perative physical therapy appointment, so that I may consider my enrollment in it. 
also understand that my physical therapist's signature on this document signifies that 
he/she feels that I will be a suitable candidate for this research study. 

I, hereby 
authorize Mountain West Physical Therapy to disclose the following protected health 
information to the project researchers: name, age, date of surgery. 

Signature of Patient or Personal Representative Date 

Name of Patient or Personal Representative Date 

Description of Personal Representative' s Authority 

Signature of Physical Therapist Date 

Date/Time of Post-Operative Physical Therapy Visit 
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Date Created: Aug. 17, 1004 

Page I of2 
INFORMED CONSENT 
Research Title: Model-Centered Instruction in Patient Education 

Introduction/Purpose: Professor Byron Burnham and Mary Ann Parlin, Ph.D. student, 
aFe conducting research to investigate the efficacy of providing patient education in the 
form of Model-Centered Instructional Simulations as opposed to traditional patient 
education model (pamphlets, videotapes, etc.). This information will be prepared for a 
group of orthopedic patients recovering from knee surgery. The results of this research 
may provide new methods for patient education as it relates to patient recovery and costs 
to the health care system. 

Procedures: All participants must be 18 years of age or older. You may be randomly 
selected to participate in this research and asked to complete a I 0 minute survey before 
you begin your therapy. You may also be asked to watch a Video (approximately 3 
sessions of IS minutes each) that contain5 information about physical therapy. Your 
physical therapy will not be any different than if you hadn't watched the Video. At the 
end of your therapy, you will be asked to fill out a questionnaire (approximately 10 
minutes) about your therapy and your feelings toward your recovery. This research will 
be done at Mountain West Physical Therapy. 

Risks: There is minimal risk to participate in this study. 

Benefits: Patient education programs can help physicians and organizations control costs. 
It helps patients understand when to seek medical attention and where to seek it. 
Researchers have confirmed the many benefits of patient education including decreased 
anxiety, faster recovery, and reduced length of hospital stays. This study may be very 
beneficial in helping the medical community learn how to provide more effective patient 
education. 

Voluntary Nature: Participation in this study is strictly voluntary. You may refuse to 
participate or withdraw at any time without any consequence or loss. You may be 
withdrawn from the study without your consent by the investigator if any of your 
healthcare providers feel it is inappropriate for you to be included in the study. 
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Date Created: Aug. 17, 1004 

Page 2 of2 
INFORMED CONSENT 
Rtesearch Title: Model-Centered Instruction in Patient Education 

Confidentiality: Your information will remain confidential throughout this process. 
O n I y the researchers and the health care providers that work with you will have access to 
your records. You will be assigned an ID# and information obtained will be referred to 
on ly by ID#; therefore, your name will not be used in any reports or publications. This 
in formation will be kept in a locked file cabinet at Mountain West Physical Therapy and 
on ly their personnel will have access to the data. After approximately three years, the 
collected information will be destroyed. There is a possibility that the Food and Drug 
Association may inspect these records 

IRB approval: Both the Institutional Review Board (IRB) for the protection of human 
subjects at the Cache Valley Specialty Hospital and at Utah State University, have 
reviewed and approved this research study. 

Investigator Statement: I certifY that the research study has been explained to the 
individual by me, and that the individual understands the nature and purpose, the possible 
risks and benefits associated with taking part in this research study. Any questions that 
have been raised have been answered. 

Copy of Consent: I have been given two copies of this Informed Consent. I have signed 
both copies and retained one copy for my files . 

Thank you for your participation in this research. 

Signature of PI: Date: ___ _ 
Byron Burnham, Ph.D. 
Instructional Technology, Utah State University, (435)797-2694 

Signature of co-PI/ Student Researcher: Date: ___ _ 
Mary Ann Parlin, Student Researcher 
Instructional Technology, Utah State University, (435)797-5592 

Signature of co-PI/ Assistant Researcher: ---------'Date: ___ _ 
Mike Staheli, Hospital Director 
Cache Valley Specialty Hospital 

By signing below I agree to participate: 

=---~=--:--:-----------Date: ____ _ 
Signature of Participant 
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Appendix B. Survey Instruments 



MODEL-CENTERED INSTRUCTION PATIENT EDUCATION 
PRO.JECT 

Name: __________________________________ ~ 

ID#: ____________________________________ __ 

Study Group 2 
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Patient tnfonnation 

Name: 

Gender: M F 

Age: _____ _ 

Date started physical therapy: ----------

Physical Therapist: --------------

Patient Education: 
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S.ELF-EVALUATION QUESTIONNAIRE 

Developed by Ouules D. Spielberger 
.. ~widl 

R. l. Go"uch, R. l.u5hene, P. R. Vag, and G. A. J11cobs 

STAIF-Y-1 

Nom< ___________________ Date ____ S __ 

Age ____ Sex: M __ F_ T _ 

DIRECTIONS: A number of statements which peoplio have used to 
describe themselves arc civen below. Read eadl .stalcment aud then 
blacken in the apprOpriate cirde to the riJhl of the statement to indi
cate how you feel right now, that is, olthi.rmoment. Ther"eareno ri&ftt 
or wrong answers. Do not spend too mucb lime on any one statement 
but give lhe IIIUWer which seems to describe your present fcdinp best. 

I. l f~lcalm 

2. I feel secu~ 

3. I am t~n~ 

4. I feel strained 

5. I fee l ;u ea~ 

6. I feel upse1 

7. I am presently worr~· in!t "'er P''!o"ihk misfununes 

8. I fttl satisfied 

9. I fed frightrned 

10. 1 feel comfunable 

II . I f~l sclf~nfident 

12. I feel nervous 

13. I am jittery 

14. I feel indecisin 

15. I am ~bxtd 

16. I feel content 

17. I am worrird. 

18. I feel confused .. .. • . . ... . . .. .. .... 

19. r rc:e~ stnc~r ...... . ... . 

20. I rc:e1 pleasant . . . . . . . . . . •• .......•..• .. . . .. 

~ Coneulllng Psychologists Press, Inc. 
- 38113 E.lloyohoro- • - Aile. CA tM3D3 

<D 

<D 

0 

(!) 

<D 

(!) 

(!) 

(j) 

(j) 

(j) 

(!) 

(!) 

(!) 

(j) 

(!) 

(!) 

<D 

Ill 

(!) 

(!) 

(j) <l> "' 
<D Q) "' 
(j) (j; "' 
(j) (j) 0 

()) "' 0 

(j) Q) 0 

(j) (!) @ 

(j) (!) @ 

()) (j) 0 

(j) (j) "' 
(j) (!) ® 

(j) (j) ® 

(j) (j) ® 

(!) (j) ® 

(!) (j) ® 

(j) (j) ® 

Ill ® ® 

(!) (j) ® 

ID (j) ® 

® (!) ® 
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r 

r 

.. , 

SU.F-J.:VALUA:HON QUESTIONNAIRE 
STAI r-Y·! 

Name _______________________________________ oate ____________ _ 

DIRECTIONS: A number of statements which people bave used to 
desaibe themselves are &iveo below. Read each statement and then 
blackm ill the appropriate circle to the rlsht of the statemmt to in
dicate how you etmmztly fed . TheTC are no risht or wrons answers. Do 
not spend too much time on any one star.ement but give the answer 
which seems to ~escribe how you ccnerally feel . 

21. I fed plca:sant . . . .. .. . . . . . . ... 

22. r feel nerv•ous and rest less 

n . I fed satisfied with m yse=lf 

24. I wish I c0ould be as happy as others s~m to be 

25 . 1 fed like 001. failure 

- 26 . I fee l n:st~ 

27. I am "ca lm, cool , a n cf nlllect t"d"' 

28 . I leel thou d iffit:uhies arc- piling up so th;~t l l·;m n ot O'll'ercome 1hem 

2~ . I " ·nrq· t•H:J much nvt'r snmethin~ t h;u l'"c:allr doesn't m<~tter 

30. I am happy 

31. I han dist!Urbing rhoug ht \ . . .. .. . . .. . . 

~2 . I l ;.~d.: sdf-cnnfid t:nn: 

3~. I ft:'t:l secu re · · ·· · ·· · · · · · -· ·· ·· 
34 . I tn<tkt• decisions ea~ih 

~:1 . I ft.•t:l ir;ad z_'f lila :~. .... .. .... .. 
36. I ;,m n mte'tlt 

37. Sumc unimponant lhnught nm' 1 hruugh m~· mind and bothf:.-s mf: 

38. 1 tak.r disa.ppuintmcnts su h"t·nh thou I . ... u 't pu1 thf:m out of my 

m ind ..... . .. . . . . 

39. I am a steady ~rsnn 

~0. I gr1 in a stalc-oftensNm ttr r urnN•ila~ I think over myrtt:f:ntconcems 

and int~~sts ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

~~ IVM. 1977 ~ (:J.n,., lJ. !i,.,..,6r~T. R,_J.m.. fll{$ia tnt•..,,..... ""'""{ 
~ u .r P••uJJ ril,_. rfilln1 ,.,.a.,.., ..f '"' PtMitlwY it,..~. 

---·-· ·--

0 ® <!J @ 

(!J ® ® 0 

<D ® ® 0 

@ ® (11 0 

<D ® (j) 0 

® ® (j) 0 

<D (j) (j) <D 

<D <I> (j) 0 

<D (j) QJ 0 

<D (j) ® 0 

(j) IJJ 0 0 

<D IJJ QJ 0 

(D IJJ 0 @ 

Q) (D QJ @ 

(j) (j) (j) (j) 

(j) IJJ IJJ 0 

(j) IJJ (j) (D 

<D (!) (j) 0 

Q) 0 l!l 0 

(!) (!) (!) @ 
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Instruction Survey 
Regarding the patient education modules: 

I. I can relate to the characters in the story regarding my feelings about: (check all 

that apply) 

a. the severity of my health condition 

b. the susceptibility (likelihood) that I might reinjure myself or not heal 

properly 

c. the inconveniences/hassles of physical therapy 

d. the benefits of physical therapy 

e. cutting back on my activity at home or work 

f. talking to people who are on my healthcare team (i .e., doctors, physical 

therapists, anyone else in the healthcare system) 

g. the pain in physical therapy 

h. the physical therapist 

1. how much control I have in my own healthcare 

j. my responsibility to participate in my own healthcare 

2. The story made me feel I could change or control my feelings about: (check all 
that apply) 

a. the severity of my health condition 

b. the susceptibility (likelihood) that I might reinjure myself or not heal 

properly 

c. the inconveniences/hassles of physical therapy 

d. the benefits of physical therapy 

e. cutting back on my activity at home or work 

f. talking to people who are on my healthcare team (i .e., doctors, physical 

therapists, anyone else in the healthcare system) 

g. the pain in physical therapy 

h. the physical therapist 

i. how much control I have in my own healthcare 

j. my responsibility to participate in my own healthcare 



3. Please explain any specific thoughts or attitudes that have changed for you as a 
result of this story: 

4. What part of the story did you like the most? 

5. What part of the story did you learn the most from? 

6. What part of the story could be improved? 

a. The overall way the story looks/the display of the story 
b. How easy it is to use the mouse 
c. The colors and the print used in the display 
d. The story itself 
e. The length of the story 
f. The information in the story 
g. The way the story keeps track of what stage you're in 
h. The way the story display lets you know how you' re doing 
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Patient Survey 

I . On the scale below, place a mark on the line indicating how serious you feel your 
health condition is with regard to your recent surgery. 
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Not serious 2 3 4 5 6 7 8 9 10 Very serious 

2 . On the scale below, place a mark on the line indicating how likely you feel you are to 
reinjure yourself or not heal properly from your recent surgery. 

Not likely 2 3 4 5 6 7 8 9 10 Very likely 

3 . On the scale below, place a mark on the line indicating the approximate number of 
barriers or problems you think you will face with your physical therapy program. 

No barriers (0) A few 0-3) A moderate amount ( 4-7) Many (8-or more) 

4 . On the scale below, place a mark on the line indicating how likely you feel these 
barriers might negatively affect your planned therapy schedule. 

Not likely 2 3 4 5 6 7 8 9 10 Very likely 

5. On the scale below, place a mark on the line indicating the approximate number of 
benefits you think you will face with your physical therapy program. 

No benefits (0) A few {1-3) A moderate amount ( 4-7) Many (8-or more) 

6 . On the scale below, place a mark on the line indicating how likely you feel these 
benefits might positively affect your planned therapy schedule. 

Not likely 2 3 4 5 6 7 8 9 10 Very likely 

7. On the scale below, place a mark on the line indicating how much control you feel 
you have over your health care. 

~N~o~co~n~tr~o~l--~--~2--~3--~4 --~5~~6L-__ 7L-__ ~8--~9 __ _il~O~M~u~ch 
control 



8. On the scale below, place a mark on the line indicating how much you understand 
about the purpose of the exercises and treatments at physical therapy. 
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No understanding I 2 3 4 5 6 7 8 9 10 CompleteUnderstanding 

9. On the scale below, place a mark on the line indicating who you feel has the 
responsibility for asking and answering questions? 

Only Mostly Equally Mostly Only 
Doctor!PT Doctor!PT Shared Myself Myself 

I _____ __ I ______ .I _____ I ______ I 

l 0. On the scale below, place a mark on the line indicating how comfortable you are 
asking your physical therapist or doctor questions. 

Vety uncomfortable I 2 3 4 5 6 7 s 9 I 0 Vety comfortable 

II. On the scale below, place a mark on the line indicating how comfortable you are 
asking your friends or family for help at this time. 

Vety uncomfortable I 2 3 4 5 6 7 8 9 10 Vety comfortable 

12. Think about all the things you do a part of your regular daily, weekly, and monthly 
schedule. On the scale below, place a mark on the line indicating how likely it is that 
you will make it to all of your physical therapy appointments at the physical therapy 
facility . 

Vety likely 2 3 4 5 6 7 8 9 10 Not at all likely 

13 . Think about all the things you do a part of your regular daily, weekly, and monthly 
schedule. On the scale below, place a mark on the line indicating how likely it is that 
you will do all of your prescribed home physical therapy program. 

Vety likely I 2 3 4 5 6 7 8 9 I 0 Not at all likely 



Physical Therapy Survey 

l. Tbis patient doesn't think they need physical therapy to heal properlv. 
Strongly Disagree Disagree No Opinion Agree Strongly Agree 

2. This patient understands the importance of physical therapy to heal. 
Strongly Disagree Disagree No Opinion Agree Strongly Agree 

3. Tbis patient just wants me to "ro:" them. 
Strongly Disagree Disagree No Opinion Agree Strongly Agree 

4. Tbis patient seems comfortable participating in their own health care. 
Strongly Disagree Disagree No Opinion Agree Strongly Agree 

5. Tbis patient seems ready to really commit to their physical therapy program. 
Strongly Disagree Disagree No Opinion Agree Strongly Agree 

6. Tbis patient has been making arrangements in their life to accommodate their physical 
therapy program. 

Strongly Disagree Disagree No Opinion Agree Strongly Agree 

7. Tbis patient focuses on the barrien to their physical therapv program. 
Strongly Disagree Disagree No Opinion Agree Strongly Agree 

8. Tbis patient realizes the benefits of their physical therapy program. 
Strongly Disagree Disagree No Opinion Agree Strongly Agree 

9. This patient goes over their progress charts with meltbe physical therapy aide. 
Strongly Disagree Disagree No Opinion Agree Strongly Agree 

10. This patient is compliant with their physical therapy program at the facility. 
Strongly Disagree Disagree No Opinion Agree Strongly Agree 

11. Tbis patient is compliant with their physical therapy program at home. 
Strongly Disagree Disagree No Opinion Agree Strongly Agree 

12. This patient comes to their auuoint:ments regularly. 
Strongly Disagree Disagree No Opinion Agree Strongly Agree 

13. This patient ukJ me questions about their therapy program. 
Strongly Disagree Disagree No Opinion Agree Strongly Agree 
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