
THE EFFECTS OF CONCEPTUAL TEMPO AND LEARNING STYLES 

ON THE REFLECTIVE THINKING AND DECISION MAKING 

OF PRINCIPALS IN A MULTIMEDIA CASE SIMULATION 

by 

DAVID RUTTER WHITE, B.S.E.E., M.Ed. 

A DISSERTATION 

IN 

INSTRUCTIONAL TECHNOLOGY 

Submitted to the Graduate Faculty 
of Texas Tech University in 

Partial Fulfillment of 
the Requirements for 

the Degree of 

DOCTOR OF EDUCATION 

Approved 

Accepted 

December, 1999 



Copyright 1999, David Rutter White 



ACKNOWLEDGEMENTS 

This research project is a product of four years of 

software development and research design. It has required 

the support of many talented people and several research 

support foundations. The completion of this research 

project would not have been made possible without the 

prayers and support of my family, committee members, 

church, special friends, and the participating education 

service center where this research was conducted. 

I want to thank Dr. Price for his support of this 

research project and his help through the doctoral process. 

Dr. Ahern's support of this project through his theory-

based courses and comments has made this project much 

easier. Dr. Maushak's willingness to be a part of this 

project and provide helpful researcher insight has been a 

blessing. Dr. Lan's research understanding and advice on 

statistical methods has helped me complete this research. A 

special thanks to Dr. Claudet for his vision to pursue a 

multimedia innovation design that has enabled this research 

project to be completed. A special thanks to Dr. Denham for 

helping me complete this dissertation. And, I especially 

want to thank Jerry Melton and his principal academy 

support staff for supporting this research endeavor. 

I want to thank my wife, Lou Ann, and children, Kristen 

and Austin, for their love, endurance, and kindness that 

has lasted through the time needed to complete this 

research project. Finally, I would like to thank Alicean 

ii 



and Charles Kalteyer for their encouragement, financial 

support, and guidance. I surely would have never made it to 

this place in time without their love and support. 

Ill 



TABLE OF CONTENTS 

ACKNOWLEDGEMENTS ii 

ABSTRACT viii 

LIST OF TABLES xii 

LIST OF FIGURES xiv 

CHAPTER 

I. THE PROBLEM 1 

Introduction 1 

Case Studies on Educational Administration . . . 2 

Computer-Based Instruction 5 

Instructional simulations 6 

Administrator case simulations 6 

Cognitive processes and instructional 
simulations 7 

Structural Knowledge and 

Knowledge Acquisition 8 

Hypertext/Hypermedia structures 10 

Computer-Based Instruction and Multimedia . .13 

Purpose of the Study 13 

Rationale 14 

Research Questions 15 

Hypotheses 17 

Definition of Terms 19 

Limitations of the Study 22 

II. REVIEW OF THE LITERATURE 23 

Cognition and Learning 23 

Information Processing 25 
Intellectual Skills 26 

Cognitive Strategies 28 

iv 



Cognitive Styles 31 

The Cognitive Style of Conceptual Tempo 3 6 

The Kolb Learning Style Inventory 39 

Research on Decision Making 43 

Computer-Based Instruction 50 

Hypermedia and Knowledge Acquisition 51 

The Administrator Case Simulation 53 

The Integrated Case Simulation Design . . . . 54 

Chapter Summary 55 

III. RESEARCH DESIGN AND METHODOLOGY 58 

Research Design 58 

Materials 64 

Variables 64 

Description of the Study Participants 65 

Instrumentation 66 

Matching Familiar Figures Test 67 

Reliability of the MFFT 68 

Validity of the MFFT 68 

Kolb Learning Style Inventory 69 

Reliability of the LSI 70 

Validity of the LSI 71 

Demographic Questionnaire 73 

Program Usability/Self-Assessment 

Questionnaire 73 

The Reflective Thinking Score 75 

The NPBEA Domain Item Identification 

Score 78 

Time On Task 80 

Number of Information Nodes Visited 81 
V 



Procedures and Treatment 82 

Statistical Analysis 84 

IV. RESULTS 88 

Demographic Data 89 

Research Variable Descriptive Statistics . . . . 90 

Test of the Hypotheses 97 

Hypothesis 1 97 

Hypothesis 2 98 

Hypothesis 3 102 

Hypothesis 4 104 

Hypothesis 5 ' 107 

Hypothesis 6 112 

Hypothesis 7 114 

Hypothesis 8 118 

Summary 122 

V. SUMMARY, CONCLUSIONS. AND RECOMMENDATIONS . . . . 125 

Summary of the Study 125 

Conclusions and Discussion 128 

Cognitive Style and the 

Case Simulation Activity 128 

Principals' Reflective Strategies 130 

Implications for Trainers and Developers . . . 131 

Implications and Recommendations 134 

REFERENCES 137 

APPENDICES 

A. CASE SIMULATION SCREEN SHOTS 147 

B. VOLUNTEER CONSENT FORM 153 

C. DEMOGRAPHIC QUESTIONNAIRE 155 

vi 



D. COLLABORATIVE LEADERSHIP CASE QUESTIONS 157 

E. USABILITY QUESTIONNAIRE 163 

F. KOLB LEARNING STYLE INVENTORY 166 

G. MFFT SAMPLE PROBLEM 168 

Vll 



ABSTRACT 

Multimedia-based case simulation programs provide 

program users with case-based dilemmas of practice 

using multimedia and computer-based design elements. 

Case-based dilemmas provide individuals with an 

opportunity to bridge theory with practice. They allow 

individuals to develop reflective thinking and problem 

solving skills needed for effective decision making. 

Experiences gained from problems encountered in case-

based dilemmas prove invaluable because they can be 

interfaced with individuals' knowledge bases and 

previous experiences (Kowalski, 1995). The design of 

the case simulation prototype program used in this 

study applies a "technology-integrated, case-based 

design to help school leaders better scrutinize the 

complex leadership challenges they face in the day-to

day managing and leading of schools" (Claudet, 1998b, 

p. 338) . 

The purpose of this study was to examine the 

technology-cognition connection of a multimedia-based 

case simulation program. The case simulation program 

was designed for principals and administrators. The 

effects of related cognitive styles on participants' 

knowledge application and specific decision-making 

tasks that occur during the case simulation process 
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were examined. This study was conducted to determine if 

cognitive styles help predict the decision making task 

performances of case simulation participants and if 

appropriate experiential outcomes of the targeted users 

of the case simulation prototype program were attained. 

Goldstein and Blackman (1978) refer to cognitive 

style as a "hypothetical construct" that has been 

developed to explain the process of mediation between 

stimuli and responses. Cognitive styles play an 

important role on knowledge acquisition and decision 

making because they allow the individual to select, 

encode, organize, store, retrieve, decode, and generate 

information (Dillon & Pellegrino, 1991) . 

Individuals' cognitive styles are important to the 

purpose of the studied multimedia-based case simulation 

program because they have a direct influence on the 

cognitive processes connected with reflective thinking, 

problem solving, and decision making tasks that occur 

during simulation activities. This study examined the 

effects that two cognitive styles, impulsivity-

reflectivity and Kolb's Learning Style Inventory 

preferences, have on reflective thinking and decision 

making tasks presented through the case simulation 

prototype program. 

A total of 37 practicing principals participated in 

the study. These principals completed an assessment 
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program located at their regional education service 

center in the state of Texas. This assessment was based 

on national standards, data collection instruments 

used, interactions with the assessment group, and 

through survey responses provided by the participants' 

school faculties. 

This study was conducted during the assessment 

program and was an integral part of the program. The 

learning style inventory, the matching familiar figures 

test, questionnaires, and case simulation activities 

were completed by the principals the second and third 

days of the assessment program. Data collected during 

the study were analyzed using correlation and linear 

regression predictor statistical analyses to explore 

the relationships that exist between the cognitive 

styles and the case simulation decision-making tasks. 

Findings of this study indicated that cognitive 

style is a predictor of the decision-making task 

performance associated with the case simulation 

reflective thinking activity. Cognitive style also 

correlates significantly with the domain item 

identification decision-making task. 

Additionally, program users indicated that the 

multimedia-based case simulation program was easy to 

use and that the purpose of the program was useful and 

meaningful. 
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This study suggests that cognitive style is a 

factor that should be considered when developing 

multimedia-based software applications that involve 

decision-making tasks. Additionally, changes in task 

performance related to variables such as cognitive 

style should be considered when conducting future 

research related to computer-based program simulation 

design. 

XI 



LIST OF TABLES 

3.1 Reliability of the Kolb Learning Style Inventory . 71 

3.2 Norms for the Kolb Learning Style Inventory . . . . 72 

4.1 Age Distribution 89 

4.2 NPBEA Domain Item Familiarity (Scaled from 1 to 5). 91 

4.3 Computer Experience Level (Scaled from 1 to 10) . .91 

4.4 Classroom Teaching Experience 92 

4.5 Total Number of Years of Administrative Experience 93 

4.6 Descriptive Statistics for 
the Case Simulation Variables 94 

4.7 Descriptive Statistics for the I-Scores and 
AC-CE and AE-RO Learning Style Continuums 94 

4 . 8 Ease of Use Satisfaction Means for Participants 
By Learning-Style Type (Scaled from 1 to 5) . . . .95 

4.9 Program Purpose Satisfaction Means for 
Participants by Learning-Style type 
(Scaled from 1 to 5) 96 

4.10 Frequesncies for the Learning-Style Types 97 

4.11 Pearson r Correlation Coefficient for the 
Reflective Thinking Scores and I-Scores 99 

4.12 Pearson r Correlation Coefficient for the 
Reflective Thinking Scores and (AC-CE) Scores . . .100 

4.13 Pearson r Correlation Coefficient for the 
Reflective Thinking Scores and (AE-RO) Scores . . .101 

4.14 Pearson r Correlation Coefficient 
for the NPBEA Domain Item Identification Scores 
and I-Scores 103 

4.15 Pearson r Correlation Coefficient 
for the NPBEA Domain Item Identification Scores 
and (AC-CE) Scores 104 

4.16 Pearson r Correlation Coefficient 
for the NPBEA Domain Item Identification Scores 
and (AE-RO) Scores 106 

4.17 Dummy Variable Coding for the 
Four Learning-Style Types 108 

xii 



4.18 Initial Regression Model Coefficients 
for Hypothesis 5 109 

4.19 Regression Model Summary for Predicting the 
Reflective Thinking Scores of 
Case Simulaatioon Participants 110 

4.20 Regression Model Coefficients for Assimilators . .110 

4.21 Regression Model Coefficients 
for Non-Assimilators 110 

4.22 Regression Model Summary for Predicting the 
Reflective Thinking Scores of Non-Assimilators . .112 

4.23 Initial Regression Model Coefficients 
for Hypothesis 6 113 

4.24 Regression Model Summary for Predicting the 
NPBEA Domain Item Identification Scores 
Case Simulation Participants 114 

4.25 Pearson r Correlation Coefficient for the 
Observed Reflective Thinking Scores and Number 
Of Information Nodes Visited 115 

4.26 Pearson r Correlation Coefficient for the 
Reflective Thinking Scores and Time On Task . . . .116 

4.27 Pearson r Correlation Coefficients for the 
Observed Reflective Thinking Scores and Principal 
Satisfaction for Ease of Use and Simulation 
Program Purpose 118 

4.28 Pearson r Correlation Coefficient for the 
Observed NPBEA Domain Item Identification Scores 
and the Number of Infoirmation Nodes Visited . . . .119 

4.29 Pearson r Correlation Coefficient for the 
NPBEA Domain Item Identification Scores 
and Time On Task 12 0 

4.3 0 Pearson r Correlation Coefficients for the 
Observed NPBEA Domain Item Identification Scores 
and Principal Satisfaction for Ease of Use and 
Simulation Program Purpose 122 

Xlll 



LIST OF FIGURES 

1.1 Two Hypertext/Hypermedia linking structures . . . . 11 

1.2 The case simulation linking structure 12 

2.1 A Simplified Human Information Processing Model . . 26 

2.2 Complexity Levels of Intellectual Skills 28 

2.3 Learning Styles Preference Grid 41 

3.1 The Main Office Screen 59 

3.2 The Filing Cabinet Files 59 

3.3 The Video Viewing Area 61 

3.4 NPBEA Domain Item Selection Area 61 

3.5 Action Plan Question Screen 62 

3.6 Ease of Use Usability Question Example 74 

3.7 Program Puirpose Usability Question Example . . . . 74 

3.8 Example Case Question with Corresponding 
Leadership Preference Tracks 77 

3.9 Two Examples of Calculating the 

Reflective Thinking Score 77 

3.10 NPBEA Domain Item Selection Screen 79 

3.11 Example of NPBEA Domain Item Selections 80 

3.12 Scene 2.1 NPBEA Domain Item Bench Data 80 

4 .1 Scattergram with Linear Curve Estimation 
for Hypothesis 1 99 

4.2 Scattergram with Linear Curve Estimation 
for Hypothesis 2(a) 100 

4.3 Scattergram with Linear Curve Estimation 
for Hypothesis 2(b) 102 

4.4 Scattergram with Linear Curve Estimation 
for Hypothesis 3 103 

4.5 Scattergram with Linear Curve Estimation 
for Hypothesis 4(a) 105 

XIV 



4.6 Scattergram with Linear Curve Estimation 
for Hypothesis 4(a) 106 

4.7 Scattergram with Linear Curve Estimation 
for Hypothesis 7 (a) 115 

4.8 Scattergram with Linear Curve Estimation 
for Hypothesis 7 (b) 117 

4.9 Scattergram with Linear Curve Estimation 
for Hypothesis 8(a) 119 

4.10 Scattergram with Linear Curve Estimation 

for Hypothesis 8(b) 121 

A.l The Case Simulation Main Office Screen 148 

A. 2 The Case Simulation Data Files Screen 149 

A. 3 The Case Simulation Policies Screen 150 

A. 4 The Case Simulation Domain Item Screen 151 

A. 5 The Case Simulation Video Viewing Screen . . . . 152 

G.l MFFT Sample Problem 169 

XV 



CHAPTER I 

THE PROBLEM 

Introduction 

Educators and trainers use an integrated-technology 

instructional delivery approach where computers play an 

important role in the teaching-learning process (Land & 

Turner, 1997). This approach is often seen in school 

classrooms but can also be seen at educational sites on the 

Internet, and interconnected educational delivery systems 

provided by universities, colleges, training companies, and 

distance learning providers throughout the world. 

Educational software titles, often used by teachers and 

individuals in this integrated-technology instructional 

delivery approach, typically use the newest programming 

capabilities to deliver instruction or information. 

Multimedia elements, such as text, hypertext, hyperlinks, 

sound, animation, and digital video, enhance the delivery 

of information to the user. 

Software titles used in this environment often include 

classroom-specific lessons or modules, developed by 

educators and often produced using software development 

applications such as HyperStudio* and Macromedia Director . 

These applications provide new and added development 

features that can enhance the development of educational 



software titles (Barron, 1996; Land & Turner, 1997) . 

Furthermore, these applications continue to advance in 

capabilities, allow for greater product interactivity, and 

allow the user to apply professional programming features 

easily. 

Given these advancements and the specified goals 

related to various software titles, there exists a need to 

understand multimedia as a tool for instructional 

designers, especially when considering how this tool can be 

used in the production of educational software. 

Specifically, how does the use of multimedia innovation 

within a software application affect program usability? 

Additionally, are the desired learning outcomes of targeted 

program users predictable and reliable? 

The purpose of this study was to examine the 

technology-cognition connection of a multimedia-based case 

simulation. The case simulation uses multimedia technology 

and simulation strategies to present case-based dilemmas of 

practice, designed for principals and administrators and 

implemented through a computer-based simulation. 

Case Studies on Educational Administration 

Case studies provide individuals with an opportunity to 

bridge theory with practice. They allow individuals to 

develop reflective thinking and problem solving skills 

needed for effective decision making. Experiences gained 



from problems encountered in case studies prove invaluable 

to school administrators because decisions can be 

interfaced with individuals' knowledge bases and previous 

experiences (Kowalski, 1995). Each case can target specific 

topics that are important to consider and understand. 

Individuals can select cases that are timely with current 

situations. Moreover, the use of several case studies can 

provide an array of topics an individual may need to 

understand. 

The general movement toward an integrated-technology 

instructional delivery approach encompasses all types of 

learning situations, including case studies. There is 

virtually no research in the area of fully computerized 

case study learning tools for administrators. Therefore, 

researching this case simulation program can provide 

valuable findings related to this integrated-technology 

instructional delivery approach. 

The case simulation program used for this study 

provides users with a complete picture of the dilemma of 

practice using multimedia and computer-based design 

elements. For example, the case gave detailed background 

information, school statistics, and important terms for the 

program user, along with a complete video scenario 

presenting the dilemma, scene by scene. The case simulation 

is keyed to domains pulled from the twenty-one domain items 

identified by the National Policy Board for Educational 



Administration (NPBEA) that are important elements that 

effective administrators should regularly consider in 

professional practice. 

This case simulation program provides a unique 

combination of design elements that challenge school 

administrators. Program users receive case information and 

view the digital video scenes. Users then answer scene 

specific multiple-choice questions that require leadership 

processing skills and reflective thinking. The Reflective 

Thinking score is generated from this process. The next 

task requires users to select NPBEA domain items believed 

to be important to each scene. The NPBEA Domain Item 

Identification score based on selection accuracy is 

generated from this process. These scores provide a 

measurement of each user's decision-making task 

performance. Finally, each user answers questions that 

require reflective thinking processes needed to generate a 

plan of action. After completing the case simulation, 

program users are able to print a user profile based on the 

domain item selections of an expert panel. 

The case simulation is a powerful alternative to 

traditional methods of working through textual or video-

based case studies. The complexity of its design 

encompasses the many desired aspects that targeted program 

users need to gain a complete simulation experience that 

extends the qualities of the typical textual or video-based 



case study. The combination of multimedia technology and 

computer-based instruction presents a powerful tool for 

quality experiences. Thus, further study of this computer-

based simulation program and its design are considered. 

Computer-Based Instruction 

Computer-Based instruction (CBI) uses the computer as 

well as external peripheral devices to deliver instruction 

in an interactive and personal manner. This technology can 

motivate and stimulate CBI users to become actively 

involved in the learning process (Dezell, 1991) . The design 

and instructional mode used within CBI can shape the 

learning environment encountered by the user in a manner 

that enhances learning, especially when individual users' 

learning styles are considered (Marchionini, 1988) . 

Various modes of instructional delivery used in CBI 

include drill, practice, tutorial, simulation, and 

instructional gaming. The simulation mode of instruction 

used in CBI programs can provide the learner with 

information in a manner that attempts to simulate 

situational and environmental factors found in a real 

setting (Price, 1991). All of these modes of instruction 

help present information to the program user and integrated 

hypermedia elements can provide a meaningful interactive 

environment (Sweeters, 1994) that the user can actively 

participate with on a one-to-one basis. 



Hypermedia, an electronic information processing 

method, may positively influence program users' learning 

(Thompson, Simonson, and Hargrave, 1992). Hypermedia 

systems allow the program user to experience learning in a 

new way that involves nonlinear access to information and 

incorporates relationships associated with the information 

(Ayersman, 1993). 

Instructional simulations. Instructional designers can 

produce CBI programs to deliver meaningful simulations to a 

variety of practicing professionals. Some specific 

simulations that have been developed include medical 

simulations for nurses, flight simulations for aviators, 

space simulations for astronauts, chemistry simulations for 

chemists, electronic circuit simulations for electronic 

circuit designers, and administrator case simulations for 

practicing school principals. Simulations delivered through 

the computer allow these targeted audiences to experience 

new environments and problems under controlled learning 

conditions. 

Administrator case simulations. Multimedia case 

simulations can use CBI modes as well as hypertext and 

hypermedia attributes to allow individual program users to 

experience a learning environment that is unlike any 

traditional learning environment or previously created 

multimedia software program. This environment can 

incorporate computer software capabilities, such as 



hypertext documents, audio segments, video segments, and 

database access, and can provide accessibility to URL 

database links found through the Internet. Additionally, 

users are able to input information about their case 

simulation experiences that stem directly from their 

reflective thinking and decision making processes. 

The Administrator Case Simulation prototype design 

incorporates multimedia elements that allow the user to 

explore and experience real dilemmas of practice. The 

design also provides opportunities for users to reflect on 

and make decisions about the dilemmas presented through the 

simulation. Thus, principals are able to apply knowledge 

and experience to simulated situations as if they had 

occurred in professional practice. 

Cognitive processes and instructional simulations. The 

multimedia case simulation prototype studied primarily uses 

an expertise knowledge acquisition approach that relies on 

the reflective thinking and decision making strategies of 

the program user. According to Claudet (1998b): 

Program users explore their own reflective thinking and 
decision making through a series of focused, open-ended 
question prompts. The prompts encourage users to 
examine key themes and issues portrayed in each case, 
and to consider appropriate short- and long-term 
decision making options and leadership strategies, 
(p. 342) 

Program users apply their cognitive processing 

abilities after they have received the case simulation 

information to generate a database used to help them 
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complete the case simulation process. Individuals' 

cognitive styles are important to these cognitive processes 

because they have a direct influence on them through 

reflective thinking, problem solving, and decision making. 

Cognitive styles, such as cognitive control, conceptual 

styles, conceptual tempo, and learning styles can provide 

potentially valuable information about program users and 

the effectiveness of the simulation prototype design. This 

information will help to better understand the 

effectiveness of the hypermedia interface of the case 

simulation prototype, the interaction of different program 

users, and help determine if these styles are possible 

predictors of case simulation decision making task 

performance. 

Structural Knowledge and Knowledge Acquisition 

It has been suggested that hypeirmedia can model 

knowledge structures, also known as semantic networks, of 

subject matter experts (Jonassen & Wang, 1993). These 

models can help program users assimilate new information, 

reorganize their own knowledge structures so that they are 

similar to those presented, and as a result, learn from the 

presented knowledge structures (Diekhoff, 1983; Jonassen, 

Beissner, & Yacci, 1993; Shavelson, 1974). 

Ideally, the hypermedia structure used in a CBI program 

will be the most effective for the program user, so that 



processing new infoinnation and the acquisition of new 

knowledge are easily accomplished. The program user's 

information processing abilities are important to 

accomplish knowledge acquisition. These are the internal 

processes that constitute learning and memory (Gagne, 

1985). Knowledge is stored in information packets, or 

schemata, that comprise the program user's mental 

constructs for ideas and is logically structured for 

information processing and accessibility (Joyce & Weil, 

1986) . 

Jonassen (1991) described three stages of knowledge 

acquisition. They include introductory knowledge 

acquisition, advanced knowledge acquisition, and expertise. 

Introductory knowledge acquisition involves learners who 

experience well-structured domains with literal coding. 

Learners practice and receive feedback. New information is 

presented in meaningful frameworks that allow learners to 

understand and assimilate this information efficiently. 

Advanced knowledge acquisition involves learners who 

experience ill-structured domains where new information is 

still provided in a loosely structured fashion. At this 

stage, apprenticeship and coaching are provided to enhance 

learning. Expertise knowledge acquisition involves learners 

who experience elaborate structures of interconnected 

knowledge. At this stage, learning is facilitated through 

experience. 
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Hypertext/Hypermedia structures. Hypertext/hypermedia 

structures vary in complexity and can represent different 

levels of knowledge acquisition. These structures can 

provide introductory, advanced, and expert knowledge 

structures through CBI. Figure 1.1 shows two possible 

linking structures that can be used to organize content 

information. These structures allow information to be 

organized and presented in the manner desired by the 

instructional designer or author. 

Hypertext, textual information linked together via 

connecting nodes, can be designed to reflect the semantic 

structure of a subject matter expert (Jonassen & Wang, 

1993). By using hypertext elements, knowledge structures 

like those of practicing school principals can be modeled 

and presented through CBI modules. In addition to textual 

information, graphics, animations, and sounds can be 

accessed via hypermedia, thus introducing multimedia into 

the hypermedia system (Small & Grabowski, 1992) . These 

media allow information to be presented in different ways 

and allow learners to explore the stored information via 

these different media (Ayersman, 1993). 

The case simulation uses a linking structure similar to 

that of the hierarchical design show in Figure 1.1. Main 

information nodes are available from the main office 

location and provide access to additional branched nodes. 

Figure 1.2 shows the linking structure of the case 
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simulation program. The design follows an information 

access design similar to a typical office setting. 

Main 

Menu 

Hypertext/Hypermedia with l i n e a r l ink ing 

Hypertext/Hypermedia with h i e r a r c h i c a l -
a s s o c i a t i v e l ink ing 

Figure 1 .1 . Two Hypertext/Hypermedia l ink ing s t r u c t u r e s 
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Figure 1.2 The case simulation linking structure 
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Computer-Based Instruction and Multimedia 

Multimedia media authoring tools allow instructional 

designers to incorporate multimedia into computer-based 

software. Such software can be designed and implemented 

over a wide array of instructional topics (Nagarkatte & 

Nagarkatte, 1992). Instructional designers can apply expert 

knowledge structures and map them into the software, 

reflecting the semantic structure of subject matter experts 

(Jonassen & Wang, 1993; Schneiderman & Kearsley, 1989). The 

software can then be used in various settings to present 

new information, provide supplemental information, or allow 

program users to review previously covered material or 

concepts. 

Accordingly, a hypertext/hypermedia case simulation can 

present infoinnation in a variety of related structures that 

allow the user to receive the information in an explicit 

fashion. Information is structured specifically for the 

user so that new knowledge structures can be created or 

added to, benefiting the user's existing knowledge 

structures concerning the topic of interest. 

Purpose of the Study 

The purpose of this study was to explore a multimedia-

based case simulation prototype program that was designed 

to promote reflective thinking and decision making of its 

targeted users. The program was specifically designed for 
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inservice and preservice school principals. This study 

examined the effects of related cognitive styles on 

participants' knowledge application and NPBEA domain item 

identification accuracy that occurred during the multimedia 

case simulation process. This study was designed to 

determine whether cognitive styles can help predict 

decision making task performance of case simulation 

participants and if appropriate experiential outcomes of 

the targeted users of the case simulation prototype program 

are attained. 

Rationale 

Ideally, school principals should be able to solve 

school problems efficiently and successfully. School 

principals must stay knowledgeable about new laws and local 

school policies. They use computers to access school and 

district information networks every day. When confronted 

with problems at their schools, principals should be able 

to find current school district policies and online 

resources to aid in their problem solving. Computer-based 

case simulations provide a simulated learning environment 

where preservice and inservice principals can explore and 

gain valuable experience and problem solving knowledge 

through the computer. 

There is a need to explore a multimedia case simulation 

prototype software program to determine whether experiences 
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and outcomes generated from software use are affected by 

cognitive styles of users. Cognitive processing of program 

users was examined to determine if the cognitive style of 

impulsivity-reflectivity affected case simulation outcomes. 

Additional examination of each user's preferred learning 

style was also made. Knowing the user's learning style 

provided additional information on cognitive processing 

preferences using the multimedia case simulation. Finally, 

users' navigation patterns, time on task, and case 

simulation satisfaction related to the program tasks was 

considered. These elements helped determine the 

relationships that exist between the participants' case 

simulation task performances and their cognitive styles, 

and how the case simulation design affected performance 

outcome. 

Results from this study provided detailed information 

about the case simulation design, the predictability of 

decision making task performance, and the effects of 

learning style and conceptual tempo on case simulation 

participant outcomes. 

Research Questions 

The following 8 research questions were developed by 

the researcher for the study. 
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1. Is there a relationship between impulsivity-

reflectivity and the reflective thinking scores of case 

simulation participants? 

2. Is there a relationship between learning style and 

the reflective thinking scores of case simulation 

participants? 

3. Is there a relationship between impulsivity-

reflectivity and the NPBEA domain item identification 

scores of case simulation participants? 

4. Is there a relationship between learning style and 

the NPBEA domain item identification scores of case 

simulation participants? 

5. Is there a relationship between impulsivity-

ref lectivity, learning style, and the reflective thinking 

scores of case simulation participants? 

6. Is there a relationship between impulsivity-

ref lectivity, learning style, and the NPBEA domain item 

identification scores of case simulation participants? 

7. Is there a relationship between navigation patterns, 

time on task, participant satisfaction, and the reflective 

thinking scores of case simulation participants? 

8. Is there a relationship between navigation patterns, 

time on task, participant satisfaction, and the NPBEA 

domain item identification scores of case simulation 

participants? 
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Hypotheses 

The following research hypotheses were formulated to 

answer the research questions: 

1. There is no correlation relationship between the 

impulsivity-reflectivity continuum and the reflective 

thinking scores of case simulation participants. 

2. There is no correlation relationship between: 

a. the (AC-CE) learning style continuum and the 

reflective thinking scores of case simulation 

participants. 

b. the (AE-RO) learning style continuum and the 

reflective thinking scores of case simulation 

participants. 

3 . There is no correlation relationship between the 

impulsivity-reflectivity continuum and the NPBEA domain 

item identification scores of case simulation participants. 

4. There is no correlation relationship between: 

a. the (AC-CE) learning style continuum and the 

NPBEA domain item identification scores of case 

simulation participants. 

b. the (AE-RO) learning style continuum and the 

NPBEA domain item identification scores of case 

simulation participants. 

5. There is no predictive relationship between the 

impulsivity-reflectivity continuum, learning style 
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category, and the reflective thinking scores of case 

simulation participants. 

6. There is no predictive relationship between the 

impulsivity-reflectivity continuum, learning-style type, 

and the NPBEA domain item identification scores of case 

simulation participants. 

7. There is no correlation relationship between: 

a. the number of infonrmation nodes visited and the 

reflective thinking scores of case simulation 

participants. 

b. the time on task and the reflective thinking 

scores of case simulation participants. 

c. the satisfaction of participants and the 

reflective thinking scores of case simulation 

participants. 

8. There is no correlation relationship between: 

a. the number of information nodes visited and the 

NPBEA domain item identification scores of case 

simulation participants. 

b. the time on task and the NPBEA domain item 

identification scores of case simulation participants. 

c. the satisfaction of participants and the NPBEA 

domain item identification scores of case simulation 

participants. 
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Definition of Terms 

The following defined terms apply to this study. 

Accommodator, One of Kolb's (1985, p. 7) identified 

learning styles. People with this learning style have the 

ability to learn primarily from "hands-on" experience. 

Assimilator. One of Kolb's (1985, p. 7) identified 

learning styles. People with this learning style are best 

at understanding a wide range of information and putting it 

into concise, logical form. 

Cognitive Style. The characteristic ways in which 

individuals conceptually organize the environment 

(Goldstein & Blackman, 1978, p. 2). 

Conceptual Tempo. A dimension of cognitive style that 

orders individuals according to their speed and accuracy in 

decision making (Kagan, Rosman, Day, Albert, & Phillips, 

1964) . 

Converger. One of Kolb's (1985, p. 7) identified 

learning styles. People with this learning style are best 

at finding practical uses for ideas and theories. 

Diverger. One of Kolb's (1985, p. 7) identified 

learning styles. People with this learning style are best 

at viewing concrete situations from many different points 

of view. 

Impulsivitv-Reflectivity Continuum. A continues score 

(impulsivity) synthesized from latency and error scores 

ranging from fast-inaccurate to slow-accurate performance. 
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Learning Styles. Cognitive, behavioral, and attitudinal 

elements within the individual that facilitate learning in 

a given situation (Reiff, 1992). 

Kolb Learning Style Inventory. A questionnaire used to 

evaluate the way an individual learns and to determine how 

he or she might deal with ideas and day-to-day situations 

(Kolb, 1985, p. 2). 

Meta-Cognition. Processes or strategies used by the 

individual to choose cognitive processes based upon the 

cognitive system's explicit knowledge of its own workings 

(Siegler & Shipley, 1995, p. 40). 

Myers-Briggs Type Indicator. A measure of personality 

dispositions and interests based on Jung's theory of types. 

The measure provides four bipolar scales which can be 

reported as continuous scores or reduced to types (Myers & 

Briggs, 1976) . 

National Policy Board for Educational Administration 

Standards (NPBEA). These standards define the knowledge and 

skill base of the principalship. It consists of 21 domains 

that reflect a relationship to one or more tasks of the 

principalship. The Functional Domains include: Leadership, 

Information Collection, Problem Analysis, Judgment, 

Organizational Oversight, Implementation, and Delegation. 

The Programmatic Domains include: Instruction and the 

Learning Environment, Curriculum Design, Student Guidance 

and Development, Staff Development, Measurement and 
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Evaluation, and Resource Allocation. The Interpersonal 

Domains include: Motivating Others, Interpersonal 

Sensitivity, Oral and Nonverbal Expression, and Written 

Expression. The Contextual Domains include: Philosophical 

and Cultural Values, Legal and Regulatory Application, 

Policy and Political Influences, and Public Relations. 

NPBEA Domain Item Identification. The program user's 

ability to identify specific National Policy Board for 

Educational Administration (NPBEA) domain items that 

support his or her reflective thinking processes. 

NPBEA Domain Item Identification Score. A score derived 

from a series of NPBEA domain item selections stemming from 

the reflective thinking process. The score is based upon 

the user's ability to accurately identify specific domain 

items that have been previously identified by a panel of 

experts' NPBEA domain item identification scores. 

Reflective Thinking. The program user's ability to 

substantially ground his or her leadership thinking in 

nationally defined knowledge and skill bases to support 

this application with appropriate rationales. 

Reflective Thinking Score. A score derived from a 

series of multiple answers selected from presented 

questions generated by a content specialist to probe each 

user's expertise of his or her NPBEA domain knowledge. The 

answers are arrayed on a continuum from the least to best 
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fit in terms of the user's knowledge and skill based test 

application with a supporting rationale. 

Semantic Networks. A theoretical network constructed of 

knowledge through the many connections and categorizations 

among concepts and facts in memory (Jonassen, 1993) . 

Limitations of the Study 

The subject sample chosen for this study participated 

in an assessment program for practicing principals provided 

by a regional education service center in the state of 

Texas. The subjects varied in experience and professional 

background. Results from this study may be generalized to 

subjects whose demographic data profiles are similar. This 

study is limited to the decision-making tasks of the case-

simulation prototype program. Generalization of this 

decision making task to similar decision making tasks may 

be possible. Furthermore, the sample size of the study may 

be an additional limitation to consider when making 

generalizations based on the findings of the study. 



CHAPTER II 

REVIEW OF LITERATURE 

Advancements in instructional technology and 

interactive software design continue to move forward due to 

advances in computer-related technologies and educational 

research findings. Designers of computer-based instruction 

need a principled understanding to guide the effective use 

of advancements in technology (Boyle, 1997). The purpose of 

this study was to explore a "technology-integrated, case 

simulation approach... that is designed to help school 

leaders better scrutinize the complex leadership challenges 

they face in the day-to-day managing and leading of 

schools" (Claudet, 1999, p. 338). "The very nature of the 

case simulation design focuses the [school leaders'] 

reflective thinking and decision making following review of 

video case scenes" (p. 342). These outcomes require school 

leaders to apply information-processing skills, inherent 

cognitive styles, existing knowledge, and problem-solving 

skills. The following is a review of theories and research 

that serve as the theoretical framework of this study. 

Cognition and Learning 

Cognitive psychologists seek to understand the learning 

process and credit the learner with a greater degree of 

23 
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autonomy and initiative than do behaviorist (Bruner, 1960; 

Carey, 1986; Hilgard & Bower, 1975). They are interested in 

perception, decision making, information processing, and 

understanding (Lefrangois, 1995). Cognitive theorists 

believe that information-processing abilities of the 

learner are essential for learning to occur. Such abilities 

aid the learner in connecting newly received information 

with existing knowledge. According to cognitive theory, 

information must be organized in a way that helps learners 

connect the new information with current knowledge in a 

meaningful way (Thompson et al. , 1996). 

Cognition is a mediating process used by the individual 

to respond to stimuli (Goldstein & Blackman, 1978). It 

refers to all processes by which the sensory input is 

transformed, reduced, elaborated, stored, retrieved, and 

used (Neisser, 1967). From attaining the most basic concept 

to solving a multiple-faceted problem, cognition allows the 

individual to gain and internalize new knowledge. According 

to Gagne (1985), "The individual has learned skills to 

manage the processes he or she uses for learning, 

remembering, and thinking" (p. 48). These skills, known as 

cognitive strategies, can be adapted to a new situation or 

experience, creating a new processing skill that can be 

applied to future situations and experiences. 
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Information Processing 

Researchers in cognitive psychology describe the mind 

as an information processing system that involves physical 

components of the learning individual (Carlson, 1997; 

Gagne, 1985; Thomas, 1992). When an action of learning 

occurs in the individual, several different processing 

elements are at work. According to Thomas (1992): 

The human processing system consists of four principal 
elements: (1) sense organs, such as eyes, ears, taste 
buds, pressure and pain nerves in the skin, and others, 
which receive impressions from the environment, (2) 
short-term memory or working memory, which holds a very 
limited amount of information for a short period of 
time, (3) long-term memory, which stores large amounts 
of information perhaps indefinitely, and (4) muscle 
systems energized by nerve impulses to perform all of 
the motor acts people carry out, such as reading, 
speaking, running, assembling machines, and the rest. 
The system also involves functions or processes within 
each element and the interactions among these elements, 
(p. 369) 

Understanding information processing, and the principal 

elements involved, is essential to knowing more about 

learning processes. Over time cognitive psychologists have 

developed models to describe the human information 

processing system (see Figure 2.1). Such models reveal how 

stimuli from the individual's environment react with 

internal functions to generate a response or series of 

responses (Carlson, 1997; Gagne, Briggs, & Wager, 1988; 

Thomas, 1992). 

Cognitive psychologists use models from cognitive 

theory to describe the events of learning, and these have 
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Figure 2.1. A Simplified Human Information Processing Model 
(Gagne, 1985, p. 70) 

helped identify the specific components of the information-

processing task individuals use to gain knowledge, and 

develop intellectual and cognitive processing skills 

(Gagne, 1985; Thomas, 1992). 

Intellectual Skills 

Individuals learn and use thousands of intellectual 

skills over the course of a lifetime. Examples of 

intellectual skills that must be learned include language 

skills, mathematical calculation skills, strategies in 

concept attainment, driving regulations, banking 

procedures, and so on (Willis & Schaie, 1993; Gagne et al., 

1988). These skills can vary in complexity and in turn can 

be categorized into several levels. 
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According to Bruner, Goodnow, and Austin (1956): 

To categorize, is to render discriminably different 
things equivalent, to group the objects and events and 
people around us into classes, and to respond to them 
in terms of their class membership rather than in terms 
of their uniqueness, (p. 1) 

Mental processing skills required to perform intellectual 

tasks can be placed into levels of complexity. Different 

levels of complexity of mental processing, then, make 

possible the classification of intellectual skills (Gagne 

et al., 1988, p. 55). 

Gagne et al. (1988) describe useful distinctions among 

intellectual skills. They identify five levels of 

complexity in intellectual skills. These include 

discriminations, concrete concepts, rules and defined 

concepts, higher-order rules, and problem solving. 

Discriminations are the least complex of these but are 

required prerequisites for concrete concepts. Similarly, 

concrete concepts are required prerequisites for rules and 

defined concepts, and, rules and defined concepts are 

required prerequisites for higher-order rules. Finally, the 

formation of problem solving skills involves all of the 

previous levels (see Figure 2.2). 

Intellectual skills help the individual perform 

intellectual tasks. When these skills are combined with 

information-processing skills, specific cognitive 

strategies within the individual are developed. Each 

strategy is unique and is highly individualized within each 
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individual (Goldstein & Blackman, 1978; Willis & Schaie, 

1993). They are the capabilities that govern the 

individual's own learning, remembering, and thinking 

behavior (Gagne et al., 1988, p. 45). 
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Figure 2.2. Complexity Levels of Intellectual Skills 
(Gagne, Briggs, & Wager, 1988, p. 56) 

Cognitive Strategies 

The cognitive core of everyday problem solving involves 

the assumption of the presence of a sufficient level of 

relevant mental abilities and domain-specific knowledge 
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bases required to solve encountered problems (Park, 1991; 

Willis, 1991; Willis & Marsiske, 1991). Individuals' 

cognitive strategies are applied to these encountered 

problems. That is, "everyday problem solving is a highly 

individualized affair, and thus [individuals'] 

understanding and perceptions of their own personal 

circumstances enter into the process" (Willis & Schaie, 

1993, p. 35). The individual evaluates the encountered 

problem within its specific context and selects a cognitive 

strategy for solving the problem. An individual's thoughts, 

attitudes, and beliefs, such as cognitive styles and self-

efficacy play a role in considering solution alternatives 

(Baltes & Baltes, 1986; Rodin, Timko, & Harris, 1985; 

Willis & Schaie, 1993). 

Moving toward a solution, the individual acts on the 

problem at hand by using selected cognitive strategies. 

This process involves structured thought also known as 

cognitive style (Goldstein & Blackman, 1978) . The 

individual must determine an: 

awareness of the problem, the identification of 
alternative options for solving the problem, the ruling 
out of options that will not work, and the prioritizing 
of viable options. Selecting the "best" option should 
involve the preceding dimensions, including domain-
specific knowledge base, personal circumstances, as 
well as attitudes, beliefs, and preferences. (Willis & 
Schaie, 1993, p. 35) 

Individuals' metacognitive approaches assume that 

strategy choices are made through the cognitive system's 
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explicit knowledge of its own workings. This knowledge is 

used or manipulated by an executive processor that decides 

what the cognitive system should do (Case, 1978; Kluwe, 

1982; Siegler & Shipley, 1995; Sternberg, 1985). Schneider 

and Pressley (1989) describe the individual's metacognitive 

process as follows: 

This executive [processor] is aware of the system's 
capacity limits and strategies. The executive can 
analyze new problems and select appropriate strategies 
and attempt solutions. Very importantly, the executive 
monitors the success or failure of ongoing performance, 
deciding which strategies to continue and which to 
replace with potentially more effective and appropriate 
routines. In addition, the efficient executive laiows 
when one knows and when one does not know, an important 
requirement for competent learning, (p. 91) 

Cognitive strategies are important skills needed to attain 

real problem-solving goals and metacognitive strategies aid 

in the refinement of cognitive strategies through their 

application. 

Two important cognitive-metacognitive strategies 

include knowledge acquisition and decision making. 

According to McGilly (1994): 

Knowledge can be organized into large, interconnected 
bodies, where pieces of knowledge are conceptually 
linked to other pieces. This network of 
interconnections can extend and link to other 
information to broaden the range of cognitive 
activities, including answering a wide variety of 
domain-specific questions, drawing analogies, making 
inferences, and generalizing to new content areas, 
(p. 5) 

Individuals use their own modes of cognitive processing to 

acquire, retain, and retrieve information. Acquisition and 
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performance depend on how the individual acts on presented 

information (Blanton, 1998). Cognitive styles play an 

important role on knowledge acquisition and decision making 

because they are the means applied by the individual to 

select, encode, organize, store, retrieve, decode, and 

generate information (Dillon & Pellegrino, 1991). 

Individuals' cognitive styles are important to the 

purpose of the Administrator Case Simulation prototypes 

because cognitive styles have a direct influence on the 

cognitive processes connected with reflective thinking, 

problem solving, and decision making. Program users receive 

information presented through the simulation experience. 

Once the information has been processed, the user can apply 

cognitive strategies to the presented dilemma of practice. 

A database is created as the user applies reflective 

thinking and cognitive processing. The user synthesizes the 

database during the problem-solving process and uses it to 

support the decision-making process and outcomes generated 

through the simulation program. 

Cognitive Styles 

Goldstein and Blaclonan (1978) refer to cognitive style 

as a "hypothetical construct" that has been developed to 

explain the process of mediation between stimuli and 

responses (p. 2). Cognitive style is the mechanism the 

individual implements to acquire new knowledge when 
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presented new stimuli, information, or experiences. It is 

linked directly to the cognitive learning processes of the 

individual and is uniquely applied by the individual. 

Common to all theory and research on cognitive style is 

an emphasis on the structure rather than the content of 

thought. Structure refers to how cognition is organized; 

content refers to what knowledge is available (Goldstein & 

Blac)anan, 1978; Suedfeld, 1971). Cognitive styles are a 

preferred method of investigating the individual's 

environment. They report the extent to which an individual 

has certain perceptual strengths (Perry, 1981; Witkin, 

Moore, Goodenough, & Cox, 1977) and cognitive structures 

(Bieri, 1971; Zajonc, 1968). They are more comprehensive 

than and independent of intelligence tests since they 

involve processing of both perceptual and intellectual 

information (Kagan & Kogen, 1970, p. 1273). 

Research conducted on cognitive styles has indicated 

several important conclusions on the use of cognitive style 

inventories (Ausburn & Ausburn, 1978). The most important 

of these findings is the generality and stability of 

cognitive styles over time and across tasks. Most cognitive 

styles remain consistent for individuals as they perform 

varying tasks related to specific domains having similar 

attributes. Additionally, the reliability of the various 

measures of cognitive styles appears to be satisfactory, 

with most of the studies examined failing to find 
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relationships with age. Although there is evidence that the 

development of cognitive style factors change for specific 

age groups, individuals tend to maintain their cognitive 

style attributes relative to their domain-specific peer 

groups. 

Research interests related to cognitive style continue 

to grow and are reflected in the growing number of 

measuring instruments associated with cognitive style. Some 

established areas of research include cognitive controls, 

conceptual styles, conceptual tempo, and learning style 

inventories. Each area of research targets specific 

attributes related to the approach of the study of 

cognitive styles. 

Cognitive control is a hypothetical construct that 

directs the expression of need in socially acceptable ways, 

as required by the situation (Klein, 1954). Hashaway and 

Duke (1992) have further described cognitive control this 

way: "Any particular need can be expressed or satisfied in 

a myriad of different ways and the manifestation of a need 

activates a cognitive process which in turn provides a 

socially acceptable means of need satisfaction" (p. 9). 

Cognitive control consists of several explored dimensions. 

The cognitive control dimensions include: (1) conceptual 

differentiation; (2) constricted-flexible control; (3) 

leveling-sharpening; (4) scanning; (5) contrast reactivity; 

(6) field articulation; and (7) tolerance for unrealistic 
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experiences. Cognitive control is linked to cognitive style 

by control processes that are used and organized within the 

individual. 

Conceptual styles are central to cognitive style 

because they are inherent to cognitive style in that 

consistent differences occur within individuals' 

perceptions and conceptualizations of their environments 

(Morgan, 1997) . According to Morgan: 

How individuals interpret an experience will influence 
how future experiences will be perceived and evaluated. 
Over time, experiences influence individual perceptions 
of life's events and eventually serve as an index 
against which individuals make meaning of the world. 
Experiences not only provide opportunities for 
individuals to make meaning of the world, but in the 
process, experiences of the past provide knowledge for 
reflection, (p. 109) 

Three dimensions of conceptual style are hypothesized: 

analytic, descriptive, and inferential (Goldstein & 

BlacJonan, 1978; Hashaway & Duke, 1992). "The analysis of 

conceptual style does not relate to individual ability. It 

is determined through the analyses and differentiation of 

the stimulus environment" (p. 10). For example, 

individuals' conceptual styles are determined through 

grouping presented objects (i.e., grouping objects by 

specific attributes, such as, commonality, functional, 

thematic, or abstract). 

Conceptual tempo is a dimension of cognitive style that 

orders individuals according to their speed and accuracy in 

decision making (Block, Block, & Harrington, 1974; Kagan & 
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Messer, 1975; Kagan et al., 1964). The primary concern of 

scholars who were involved in examining the cognitive style 

dimension of conceptual tempo, also known as 

reflectivity/impulsivity, rested in the information 

processing stages of human cognition (Morgan, 1997, p. 90). 

Reflection versus impuslivity forms a continuum that 

describes individuals' information processing and concept 

formation preferences. Conceptual tempo refers to an 

individual's consistent tendency to approach problem 

situations either rapidly or cautiously with accuracy or 

inaccuracy (Reiff, 1992) . 

Learning styles refer to "individuals' consistent ways 

of responding to and using stimuli in the context of 

learning" (Claxton & Ralston, 1978, p- 7). Keefe (1979) 

describes learning styles more specifically as: 

"characteristic cognitive, affective, and physiological 

behaviors that serve as relatively stable indicators of how 

learners perceive, interact with, and respond to the 

learning environment" (p. 4). Learning style inventories, 

such as the one developed by David Kolb (1985), seek to 

place individuals into one or more dimensions determined 

from a group of learning modes. For example, Kolb's 

learning style inventory is a self-descriptive instrument 

designed to measure cognitive style preference on two 

bipolar dimensions: Concrete Experience (CE)/Abstract 

Conceptualization (AC), and Active Experimentation (AE)/ 
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Reflective Observation (RO). These dimensions help 

determine which of the four cognitive styles identified by 

the instrument apply to the individual. 

In summary, many cognitive style attributes can be 

measured through existing instruments and inventories. Such 

information concerning individuals' cognitive styles is 

beneficial when designing instruction and instructional 

settings, and understanding different individuals' 

preferred learning situations. Of particular interest to 

this study are cognitive style attributes and their 

influence on reflective thinking, decision-making 

strategies, and the overall outcome performance of case 

simulation users. Few studies have been conducted using 

integrated multimedia software that has been developed to 

serve as a primary or additional "tools for thinking" 

resource for professionals. Appropriately, the use of 

instruments or inventories that concern cognitive styles 

should help determine possible strengths and weaknesses 

associated with the overall design of the case simulation 

and its outcome effectiveness for a variety of individuals. 

The Cognitive Style of Conceptual Tempo 

Conceptual tempo, also known as reflectivity/ 

impulsivity, was developed in the early 1960s primarily 

through the work of Jerome Kagan at Harvard University. 

This cognitive style construct was developed to help 
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identify cognitive preferences displayed by individuals in 

problem-solving experiences. Studies that investigate 

reflective and impulsive behaviors have been concerned with 

the tempo employed by individuals in teaching/learning 

experiences. 

Morgan (1997) wrote: 

The impulsive modalities have been identified in a 
person's inclination—when presented with a hypothesis 
of uncertainty—to respond hurriedly in reaching a 
solution in a problem-solving situation. In critical 
thinking situations, impulsive style individuals 
usually consider fewer alternatives and gather 
information less systematically than reflective style 
individuals. Reflective individuals employ modalities 
that tend to invest the time, inclination and/or 
ability to reflect on hypotheses, and respond more 
thoughtfully than their impulsive counterparts, (p. 97) 

The instrument Kagan et al. (1964) developed to measure 

reflectivity/impulsivity is known as the Matching Familiar 

Figures Test (MFFT). The subject is shown twelve pictures 

and must match each picture to the correct one out of six 

similar presented alternatives. The test assesses 

individual differences in the speed and accuracy of 

info2rmation processing and concept formation on the 

reflectivity-impulsivity continuum. 

Areas of research that have used the reflectivity-

impulsivity variable include memory recall, reading, 

reasoning, pattern tracking, learning, and decision-making. 

Short-term test-retest reliability of the MFFT for 

reflectivity/impulsivity measures yielded a correlation 

value of 0.70 across a ten-week study conducted by Yando 
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(1968) . Long-term test-retest reliability for reflectivity/ 

impulsivity was observed to yield a correlation value of 

0.62 for a one-year study. 

As mentioned previously, generality and stability of 

cognitive styles over time and across tasks is relatively 

consistent (Ausburn & Ausburn, 1978; Kagan & Kogan, 1965). 

Correlations for response time on cross-task generality of 

tendency ranged from 0.64 to 0.87, with a median 

coefficient of 0.64. These correlations were determined 

between similar matching tasks across many samples of 

children in the first three grades (Kagan et al., 1964). 

The measure of reflection-impulsivity can help provide 

additional information about strategies that individuals 

use when addressing a problem solving tasks. For example, 

impulsive individuals may spend less time on certain tasks 

and may score lower on test because less time was used. 

Modifications applied to such activities might help 

impulsive individuals spend more time and score higher on 

these tests. Such changes can occur due to modifications 

applied to individuals' experiences such as instruction 

delivered by a teacher or by a computer-based program. 

The importance of determining whether an individual is 

reflective or impulsive is related to understanding problem 

solving and experiential outcomes. Frederico and Landis 

(1984) examined cognitive styles on three different 

dimensions: aptitude, verbal ability, and general problem 
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solving. They determined that reflection-impulsivity 

substantially contributed to the general problem-solving 

factor but not the other two dimensions. This is consistent 

with validity findings by Messer (1976) who extended these 

cognitive style findings to tests containing varying 

requirements and content. 

The Kolb Learning Style Inventory 

"The ability to learn is the most important skill you 

can acquire" (Kolb, 1985, p. 8). To better understand the 

learning process, researchers study learning situations and 

individuals' learning styles. Their findings help teachers, 

students, instructional designers, trainers, researchers, 

and so on, refine their abilities to teach, learn, and 

conduct research. Instruments used to measure learning 

styles vary and each approaches the research in a different 

manner. 

According to Claxton and Murrell (1987), learning style 

theories are grouped into four categories: personality 

models, information processing models, social interaction 

models, and instructional preference models. Research 

conducted on each of these categories has identified how 

specific model dimensions relate to learning preferences of 

individuals. Instrumentation, developed through research, 

measures specific model dimensions that affect learning and 

links to one or more of the four categories. Clearly, a 
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researcher's approach to a specific teaching or learning 

problem can help determine which of the previous categories 

will be of interest. 

Kolb's Learning Style Inventory (LSI) is considered to 

approach the way an individual tends to process 

information. It approaches learning as a multiple step 

process. The steps include: (1) concrete experience; (2) 

reflective observation; (3) abstract conceptualization; and 

(4) active experimentation. Each of these is used during 

the learning process. According to Kolb (1985): 

People are thought to learn through experience, and the 
process is conceived as a four-stage cycle... [When 
involved in the learning process, they experience] 
immediate or concrete experience, which is the basis 
for observations and reflection. These observations and 
reflections are assimilated and distilled into a theory 
or concept—however informal—from which new implications 
for action can be drawn. These implications can be 
tested and serve as guides in creating new experiences, 
(p. 1) 

The Kolb LSI presents twelve incomplete sentences with 

four different endings used to complete the sentences. The 

participant ranks the best to the least description to 

describe his or her way of learning. The appropriate 

calculations are made from the responses given to generate 

two scores: (1) a score for Abstract Conceptualization over 

Concrete Experience (AC-CE); and (2) a score for Active 

Experimentation over Reflective Observation (AE-RO). The 

two values are then plotted on a grid where their 

intersection identifies the preferred learning style of the 
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participant (see Figure 2.3). An intersection found toward 

the middle indicates a more balanced learning style while 

an intersection found at a far corner indicates a heavy 

reliance on one particular learning style. 
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Figure 2.3. Learning Styles Preference Grid 
(Kolb, 1985, p. 4) 
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A typical use of the Kolb LSI is to help researchers 

investigate learning within individuals. Extension of the 

use of the Kolb LSI to training programs seems to provide a 

valuable approach for trainers to help participants Icnow 

more about how they learn and process new information. 

Reliability of the LSI scales and combinations scores as 

measured by Cronbach's alpha (n = 268) range from 0.73 to 

0.88. The combination scores show almost perfect additivity 

by Tukey's test and range from 0.91 to 1.09. Validity of 

the LSI focuses on the correlation of participants scores 

and career choices, preferences for specific educational 

methods, and personality tests (Claxton & Murrell, 1987; 

Kolb, 1984). 

Knowing one's own learning styles and strengths in 

problem solving is imperative to the development of 

reflective thinking and decision-making strategies. Claxton 

and Murrell suggest that research or implementations of 

such instruments would be beneficial to administrators of 

educational settings. If educational institutions are 

committed to student development, then: 

A similar concern for the developmental needs of the 
faculty should be embraced as a central concern of the 
institution... This concern can be operationalized in 
such areas as faculty planning and evaluation, tenure 
and promotion, and professional development. (Claxton & 
Murrell, 1984, p. 42) 

This same concern is now being applied to school 

principals and other professionals by state and local 
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governing entities through their mandates for continuing 

education and the clear needs for professional growth and 

development and professional assessment. The case 

simulation prototype used for this study is also used for 

development and assessment purposes. It provides a new 

experience to practicing principals in an experiential 

manner and contributes to the assessment process. 

Participants are able to think reflectively and apply 

problem-solving strategies in a controlled environment. 

This helps each participant further develop cognitive and 

problem-solving strategies through experiencing creative 

case studies and the application of sound national 

standards and theories. 

Research on Decision Making 

Individuals make many decisions each day concerning a 

multitude of different things they encounter. Decisions 

concerning personal choice, personal or professional 

judgment, interpersonal actions, and so on, occur regularly 

within an individual's immediate environment. According to 

Payne, Bettman, and Johnson (1993): 

Much research suggests that [individuals'] strategies 
for processing information will differ depending upon 
the number of alternatives to be considered. When faced 
with decision problems involving just two or three 
alternatives, people often use decision strategies that 
process all relevant information and require one to 
decide explicitly the extent to which one is willing to 
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trade off less of one valued attribute or dimension 
(e.g., research potential) for more of another valued 
attribute (e.g., teaching potential).(p. 2) 

Strategies for making decisions use adaptive behaviors and 

contribute to cognitive flexibility of decision responses. 

For example, when multiple strategies are used by a 

decision maker, adaptive response to presented problems 

based upon desired outcome states and a limited 

information-processing system can occur. Many encountered 

decision-making problems are generally ill-defined about 

exactly what the final outcome state will be. Other 

decision-making problems are simple and use memory 

retrieval to manipulate different kinds of stored 

information that define the final outcome state of the 

problem task (Payne et al., 1993). 

Smith (1995) conducted a study that explored the 

effects of the cognitive interactions of group strategic 

decision-making. She used a racing case to define the 

decision-making problem and administered the Myers-Briggs 

Type Indicator to determine cognitive styles. Groups of 

undergraduate and graduate business students participated 

in the study. Results from the study indicated that similar 

or different images affected the strategic decision-making 

group, but that similar or different cognitive styles did 

not. Smith provided several possible explanations to help 

describe these findings. One explanation was that groups 
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polarize the attitudes and biases of the group members 

(Moscovici & Zavalloni, 1969; Stasser, Kerr & Davis, 1989). 

In a study conducted by Grieve (1992), the relationship 

between children's cognitive styles and their ability to 

use informed decision making was investigated. The children 

participated in a seven week, teacher-researcher designed 

decision making unit. Reasoning ability, cognitive styles— 

reflective/impulsive and field-dependent/independent, and 

level of decision making were assessed. Results of the 

study indicated that there was an improvement in the 

participants' level of decision making based on previously 

measured decision-making performance. Also, decision-making 

perfo2rmance may be affected more by participants' 

impulsive/reflective nature than by participants' level of 

field-independence/dependence. 

Maxwell (1995) conducted a study of cognitive style, 

mental models, and task performance. His research was 

concerned with the possible effects of cognitive style on 

task performance and processing of information in a dynamic 

decision task. The task performed was the management, via 

computer simulation, of the JOBS welfare program over a 20-

year period in a large county. Results of the study 

indicate that cognitive style is related to a person's 

interest in a task and ability to articulate actions after 

completing the task. An additional finding of the study 
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revealed that task performance is related to the type of 

training received prior to the task. 

Payne et al. (1993) conducted a study to determine 

whether the number of elementary infoinnation processes 

(EIPs) required to make a decision can predict decision 

latencies and self-reports of decision difficulty. Seven 

subjects were trained to use six different decision 

strategies. Each subject used each strategy in a separate 

session to make 20 decisions ranging in problem size from 

two to six alternatives and from two to four attributes. 

Results from the study indicated that decision problems 

of increasing complexity took longer and were viewed as 

more effortful. Individuals may choose different decision 

strategies in part because component EIPs may be relatively 

more or less effortful across individuals. Through 

regression analysis, the researchers determined that a 

model of effort based upon weighted EIP counts provided 

good fits for response time (R̂  = 0.84) and self-reports of 

effort (R̂  = 0.59). These findings were found to follow 

findings from previous cognitive research on elementary 

information processing. 

Tymo (1995) studied the processes, approaches, and 

factors affecting the decision-making styles of experienced 

principals in ill-structured decision situations. The study 

used an interpretive, inductive, theoretical orientation 

and utilized multiple case studies. Results from the study 
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showed that experienced principals used many different 

strategies for solving these .kinds of problems. Some of the 

decision-making processes used by the principals included 

past experiences, reflecting upon situations, and 

developing procedures and strategies to prevent ill-

structured decision situations from occurring. 

Arnett (1998) studied the influence of cognitive moral 

development and cognitive style on strategic and ethical 

decision making in marketing. He was interested in what 

factors contribute to decision-making ability. The findings 

from his study partially supported the hypothesis that 

individuals higher in cognitive moral development make 

superior decisions. While results of his study did not show 

a relationship between the dimensions of cognitive style 

and strategic decision-making, there is evidence that a 

relationship exists between cognitive style and ethical 

decision-making. 

Leonard (1995) conducted a study of group cognitive 

styles and their impact on strategic decision-making and 

organizational direction. She proposed that group cognitive 

style is one means of explaining organizational direction 

and hypothesized that cognitive style was a possible 

predictor of group decision-making behavior. Two types of 

groups were identified: sensing/intuitive and judging/ 

perceiving. Data collection occurred by videotaping 

decision-making sessions. Results of the study indicated 
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that the cognitive style of group leaders is a predictor of 

the group's associated cognitive style. A significant 

relationship was also shown between the way a problem is 

defined by the group and the type of solution that was 

chosen. 

Garceau (1986) studied the relationship of cognitive 

style and the usage environment to decision making 

performance, user satisfaction and information preferences. 

A laboratory simulation experiment was used to investigate 

the relationships among these variables. Subjects for the 

study were graduate business students. The main task was to 

solve an inventory-production control problem. The Myers-

Briggs Type indicator was used to determine the cognitive 

style of the subjects. Cost performance was used as a 

measure of decision making performance. 

Results of the study indicated that cognitive style 

influenced the expression of information preferences and 

the overall amount of user satisfaction. Although all 

subjects preferred tabular reports, sensing thinkers 

indicated the strongest preference for this report format. 

All subjects also preferred the aggregated report. The 

interaction of cognitive style and usage environment 

influenced decision making performance and user 

satisfaction with system attributes. 

Decision making within individuals is a complex 

behavior. It requires the use of a variety of existing 
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strategies for solving decision problems. These strategies 

are acquired through prior experience or formal training 

(Payne et al., 1993). The research reviewed provides 

valuable information about research on decision making and 

the implications that cognitive styles have in this 

process. Although findings vary between these studies, so 

do their specific problem solving and decision making 

tasks. 

Important findings of these studies are summarized 

below. 

1. Cognitive style can be a potential predictor of 

decision-making task performance. 

2 . Cognitive style can indicate preferences associated 

with information processing tasks. 

3. Relationships may exist between cognitive styles and 

the types of decision-making processes that are 

encountered. 

4. Cognitive style may predict an individual's interest 

in a decision task and their performance ability. 

5. Group decision making affects task processing and 

the final outcome of a decision-making task. 

6. Principals use specific problem solving strategies 

to solve specific kinds of decision-making tasks. 
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Computer-Based Instruction 

Computers give instructional designers the ability to 

enhance instruction through the use of technology (Heinich, 

Molenda, & Russell, 1989). Computer managed learning 

systems are able to determine an individual's entry level 

and adjust the instruction presented to his or her level. 

The interactive nature of computer-based instruction 

provides for a wide array of implementation advantages. 

Although there are tradeoffs and limitations of computer-

based instruction (CBI), there are applications of this 

teclinology that are based in the computer's ability to 

integrate various forms of media. Such integration of media 

is known as multimedia. A variation of multimedia is 

hypermedia. Both can use different media to provide 

information to the program user. Typical media that are 

integrated into these applications include textual 

information, hypertext, graphics, color, animation, sound, 

and digital video. 

The application of computer-based learning to areas of 

instruction continues to expand. Examples of instructional 

applications of this technology include computer literacy, 

individualized instruction, computer graphics, databases, 

computer networks, and simulations. Computer program 

designers use instructional technology to produce 

effective, well-designed instructional programs based on 

research findings and instructional design principles. 
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Consequently, CBI is a viable means of providing 

instruction and attaining effective results in learner 

achievement and positive attitude toward instruction 

(Thompson et al., 1996). 

Hypermedia and Knowledge Acquisition 

Research studies in hypermedia span a wide array of 

topic areas. Included here are several studies that use 

hypermedia and computer-based instruction in various ways. 

Abrams and Streit (1986) conducted a study that 

provided results concerning hypermedia control of video 

versus linear control when teaching photography. Results of 

the study indicated that the interactive video group made 

significantly higher gains in achievement than did the 

linear video group. 

Rieber (1989) used computer-based instruction and 

simulation attributes to present scientific instructional 

content related to physics and motion. Findings of the 

study revealed that animated graphics promoted incidental 

learning. Static versus animated graphics were used in the 

two treatments. 

Research studies related to the effects of hypermedia 

on knowledge structure reveal Icnowledge construction 

findings. Yusof (1992) found that learners' Icnowledge 

structures changed with hypertext use. These changes tended 
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to reflect more similarity to the content structure 

embedded in the hypertext document. 

Liu (1993) conducted a study that incorporated 

hypermedia assisted instruction presented to non-native 

English speakers. The CBI program implemented semantic 

network techniques through hypermedia capabilities 

providing a realistic situation for language learning. The 

linking of phonology, syntax, semantics, and pragmatics of 

language made the CBI more meaningful. Performance results 

from the study showed a significant increase from 

pretreatment to posttreatment data. 

Fuggitt (1991) studied the effects of hypermedia on 

learning. She considered hypermedia CAI and related 

semantic network representations. Her research reported a 

significant effect for structure, though it favored linear 

presentation rather than that of a network. This indicates 

that semantic network structured learning materials are not 

necessarily superior to linear ones and that learners may 

do better if structure and guidance are available. 

Jonassen (1993) investigated mindtools for knowledge 

representations. Changes in learners' knowledge structures 

were assessed. Using applied mindtools the learners' 

knowledge structures were more organized with posttest 

nets—a graphical representation of the content experienced 

by the learners—where a high degree of individualism and 
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mediation was observed. This occurred because of individual 

differences in cognition. 

Jonassen and Wang (1993) implemented semantically 

structured hypertext improving structural knowledge 

acquisition following browsing. Knowledge structures 

depicted in the form of a graphical browser did not improve 

learners' acquisition of structural knowledge. 

Gokhale (1996) examined the effectiveness of 

integrating a guided discovery computer simulation into 

traditional lecture-lab activities to enhance the problem-

solving ability of the students. The simulation activities 

involved using an electronic circuit simulator. Findings of 

the study revealed that effective integration of a computer 

simulation into a lecture-lab activity enhances performance 

of the students. The strategy helped improve the 

effectiveness and efficiency of the teaching-learning 

process. 

The Administrator Case Simulation 

Simulations that use multimedia can be a powerful use 

of computer-based instruction. "The learner may acquire 

skills and knowledge through the vicarious experience 

provided by acting in a simulated environment" (Boyle, 

1997, p- 35). Instructional simulations are used to 

simulate a variety of environments. Some familiar 

simulation applications include flight training of military 
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and civilian pilots, financial simulations for business 

accountants and financial forecasters, medical simulations 

for medical personnel, and scientific simulations for 

science classroom applications. 

Simulations have several benefits for those who use 

them. They help users of the program to understand 

different areas of complex systems, they contribute to team 

building, they help develop decision-making skills, and 

they help develop various types of Icnowledge and skills 

related to various topic areas (Fripp, 1993). 

The Integrated Case Simulation Design. The case 

simulation used in this study uses multimedia to simulate a 

familiar office environment that principals might encounter 

at their schools. The environment includes an office with a 

filing cabinet, a bookcase, a notepad, a video viewing 

area, an area that includes a copy of the NPBEA national 

standards, and a decision-making area. Each of these areas 

is accessible through an interactive mouse click. 

The case simulation is designed around a specific 

school leadership challenge. Claudet (1998b) wrote: 

The technology-integrated, case simulation approach... 
asserts that multimedia CD-ROM case simulations have 
potential for serving as powerful, dramatic 
representational tools to help leaders (principals, 
teachers, etc) better scrutinize the complex leadership 
challenges they face in the day-to-day managing and 
leading of schools. The case simulations can help 
school leaders better approach and understand their own 
reflective decision making in comparison with best 
practice and professional performance standards. 
(p. 338) 
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Each element of the case simulation program described 

previously contains information related to this specific 

challenge. The decision task encompasses the application of 

knowledge of national standards and reflective thinking 

processes. Two areas in the simulation program are designed 

to generate information about the program user's reflective 

thinking and decision-making processes. They include the 

Digital Video Viewing Area and the Reflective Decision 

Making area. 

During the viewing of the case simulation video scenes, 

program users create videomarks that describe scene 

elements using reflective thinking strategies, and the 

application of knowledge and skill domains. This 

information is added to a database that creates a 

representation of applied knowledge for the case 

simulation. After the program user completes the task of 

viewing the video scenes and reflecting on the presented 

information, he or she is able to proceed to the Reflective 

Decision Making area to complete the case simulation task. 

This area is designed to promote an action strategy for the 

presented leadership challenge found within the case 

simulation. 

Chapter Summary 

Initial findings of the implementation of the case 

simulation programs indicate that they serve well as 
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reflective thinking resources for preservice mid-management 

interns. They are also proving to be useful in enhancing an 

assessment program that is currently being developed by a 

regional education service center designed to meet the 

ongoing assessment qualifications required by the state of 

Texas. Additionally, they may be potentially useful as 

career-long developmental assessment and learning resources 

for school leaders (Claudet, 1998). 

The use of hypermedia elements to provide instruction 

can provide for the effective delivery of instructional 

content as indicated by the hypermedia studies discussed 

previously. The studies reviewed here indicate that 

interactive computer-based programs that incorporate 

hypermedia provide high learner control, independence, and 

increased CBI program complexity to effectively present 

instructional material. 

Such studies describe hypermedia research that is 

seeking to better describe knowledge structures that 

learners create as a result of instructional experiences. 

Hypermedia can be seen as a new tool that can help people 

learn. Consequently, educators need to understand 

hypermedia instructional materials and how these materials 

structure and present information that is presented to the 

learner. Similarly, instructional designers need to have an 

understanding of hypermedia design issues, so that 

instructional problems that can be solved through the 
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implementation of hypermedia allow individual users to 

access this instructional information in the most effective 

manner. 

One could speculate that cognitive style influences the 

outcome performances of some decision-making tasks. Indeed, 

research findings associated with decision-making tasks 

indicate that cognitive style can be a possible predictor 

of decision-making task outcomes. These influences to 

specific decision-making tasks should be considered when 

designing multimedia software applications. 

This research study was conducted to determine if a 

predictor variable relationship exists for the program 

users' decision-making task performance of the case 

simulation program and the chosen cognitive styles-

conceptual tempo and learning styles. The effects of 

cognitive styles on the participants' decision-making task 

performances observed in this study will help determine any 

predictor relationships. Additionally, these observed 

relationships will provide information that can be used to 

address case simulation program design issues and overall 

effectiveness. 



CHAPTER III 

RESEARCH DESIGN AND METHODOLOGY 

Research Design 

The purpose of this study was to examine the 

technology-cognition connection of a multimedia-based case 

simulation in order to determine whether cognitive styles 

can help predict decision-making task performance of 

program users. The case simulation uses multimedia 

technology and simulation strategies to present case-based 

dilemmas of practice, designed for school principals and 

administrators and implemented through a computer-based 

simulation. It was "designed to help school leaders better 

scrutinize the complex leadership challenges they face in 

the day-to-day managing and leading of schools" (Claudet, 

1999, p. 338). 

The case simulation program provided information 

through information nodes located within the program. The 

program was designed to simulate a real office environment. 

Figure 3.1 shows the main office screen. Information is 

stored in familiar icons shown on the computer screen. For 

example, specific information about the case was found by 

clicking on the filing cabinet (see Figure 3.2). This 

information includes a case background, a glossary of 

important terms, references, and statistical data about the 

58 
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Figure 3.1. The Main Office Screen 

Figure 3.2. The Filing Cabinet Files 
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students, student performance, and the school faculty. 

Important policies related to the presented case were found 

by clicking on the bookcase. Users could access domain item 

definitions by clicking on the standards button. 

The case addressed challenges involved in developing 

genuine collaborative leadership in schools and the 

difficulties school leaders often encounter in attempting 

to build a shared leadership vision among school community 

stakeholders. A Title One school improvement initiative 

involving the integration of technology into the curriculum 

provides the frame for goal consensus and collaborative 

leadership dilemma confronting the principal and other 

school leaders in this case. 

The main content for the collaborative leadership case 

was presented to the participants through the video case 

scenes. Participants accessed the video viewing area by 

clicking on the seal located in the center of the office 

screen. The video viewing screen is shown in Figure 3.3. 

There were 5 scenes the participants viewed to receive the 

complete collaborative leadership scenario. Ten questions 

were presented in a booklet. Participants were instructed 

to view the scene associated with a question, if they had 

not already done so. Participants could also view a scene 

as often as desired. Participants made answer selections in 

the question booklet by circling their choices. Next, 

participants made domain item selections (see Figure 3.4) 
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with the case simulation program. They accessed this 

selection area by clicking on the camera icon located in 

the video viewing area. This process was repeated for all 

10 questions. 

The final phase of the case simulation program required 

participants to answer three questions (see Figure 3.5) for 

the school leader that provided his or her action plan to 

address the presented collaborative leadership case 

dilemma. This information was collected in a text file and 

stored on the computer data disk. Participants exited the 

program after completing this phase. 

H o w successful is this case in portraying some of the 
collaborative leadership challenges that principals 
face? What are some of the core themes about 
technology integration and collaborative leadership this 
case examines that would be of particular importance 
to you as principal? 

Figure 3.5. Action Plan Question Screen 
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Practicing principals provided valuable information 

about the case simulation design and its designed outcome 

effectiveness by participating in this research study. The 

participants in the study completed a Matching Familiar 

Figures Test (MFFT), the Kolb Learning Style Inventory 

(LSI), and a demographics questionnaire. These instruments 

were used to provide the I-Scores derived from the 

impulsivity-reflectivity continuum, AC-CE and AE-RO 

learning style continuum values, and descriptive 

information about the participants for the study. Case 

simulation variables for the study were observed from 

participants' completed case simulation activities and 

their usability questionnaires. 

The observed data were analyzed using the SPSS software 

package. The Bivariate correlation procedure to determine 

the Pearson product-moment for observed variables was used 

to research variable relationships. Additional statistical 

analysis was used to examine the effects of impulsivity-

reflectivity and learning-style types on the reflective 

thinking scores and the NPBEA domain item identification 

scores generated by the participants as they used the case 

simulation program. The multiple regression model procedure 

was used since impulsivity-reflectivity and the learning-

style types were considered predictors of the reflective 

thinking scores and the NPBEA domain item identification 

scores (Jaccard, Turrisi, & Wan, 1990; Kirk, 1995). 
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Materials 

Participants received a packet that contained a 

volunteer consent form, a demographic questionnaire, a 

question booklet, a usability questionnaire, and a case 

simulation data disk. Power Macintosh® computers located at 

the education service center computer lab were used to run 

the case simulation CD-ROMs. The computerized MFFT program 

was installed on each computer used in the study by the 

researcher. 

Variables 

The Matching Familiar Figures Test provided the first 

variable for the study. An I-Score for each participant was 

generated using the procedure described by Salkind and 

Wright. I-Scores were calculated using the impulsivity 

formula (I. = Z . - Z,.) that defines a dimension of 

individual differences ranging from fast-inaccurate to 

slow-accurate performance. The Kolb Learning Style 

Inventory provided 2 primary variables and one secondary 

variable. One primary variable is a combination score that 

consists of two values: Abstract Conceptualization versus 

Concrete Experience. The second primary variable is a 

combination score that consists of two values: Active 

Experimentation versus Reflective Observation. A secondary 

variable, learning style, is formed from the previous two 

variables and is described by four learning styles: (1) 
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Accommodator; (2) Assimilator; (3) Converger; and (4) 

Diverger. The secondary variable, learning style, was 

considered for hypotheses 5 and 6 of this study. 

Case simulation variables generated through the use of 

the case simulation program include: (1) a reflective 

thinking score; (2) a National Policy Board for Educational 

Administration (NPBEA) domain item identification score; 

(3) a time on task in minutes value, (4) the total number 

of main infoormation nodes visited within the program during 

the case simulation activity, and (5) the satisfaction 

level determined by the program usability/self-assessment 

questionnaire completed after the case simulation 

activities. 

Description of the Study Participants 

A total of 42 practicing principals participated in the 

study. These principals were enrolled in an assessment 

program offered by their regional education service center 

in the state of Texas. The assessment program provides 

these principals with a professional growth plan based on 

the activities conducted as a part of the program. The 

assessment program is comprised of several components that 

help principals learn about the existing laws, 

administrative duties, knowledge and skill base, and other 

selected content areas that are beneficial to principals in 

professional practice. The case simulation program is 
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currently used as one component of the assessment program 

and it provides information that the principals can use to 

help design their professional growth plans. The assessment 

program director gave the researcher permission to conduct 

the research activities during the assessment programs. The 

principals voluntarily participated in the study. All 

participants completed the assessment program. These 

participants were from different school districts within 

the service center's region. Participants varied in age and 

level of experience. 

There were three different assessment sessions to 

accommodate the large number of participants. The 

assessment program was conducted over a period of three 

consecutive days and involved many different activities 

designed to help program facilitators assess each 

principal's knowledge and skills base, and professional 

growth and development level. This assessment is based on 

national standards, data collection instruments used, 

interactions with the assessment group, and through survey 

responses provided by the participants' school faculties. 

Instrumentation 

Four instruments were administered to the participants 

of the study. They include the Matching Familiar Figures 

Test, the Kolb Learning Style inventory, a demographic 
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questionnaire, and a program usability/self-assessment 

questionnaire. 

Matching Familiar Figures Test (MFFT) 

Jerome Kagan (Kagan et al., 1964) developed the MFFT to 

identify cognitive preferences displayed by individuals in 

problem-solving experiences associated with conceptual 

tempo. The test assesses individual differences in speed 

and accuracy of information processing and concept 

formation on the impulsivity-reflectivity continuum. The 

MFFT was used in this study to determine the impulsivity of 

the research study participants. A computerized version of 

the adolescent-adult level of the MFFT was used and 

participants' data were automatically recorded into 

separate data files. 

The matching test consisted of 12 separate items. Two 

practice problems were presented at the beginning of the 

test to inform the participants about what they needed to 

do to complete the test. For each item, the participants 

were presented a picture of a familiar object with 8 

similar picture variants, and only one was identical to the 

first presented picture (see Appendix G). Participants 

viewed the similar pictures and were supposed to match 1 of 

the 8 variants with the presented picture. As each problem 

screen was shown, the computer would begin measuring the 

latency in seconds until the participant pressed the number 
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of his or her first solution. The latency was then recorded 

in the data file. When a participant solved a problem, the 

total number of errors made for that problem was recorded 

in the data file. 

An I-score was generated from the participants' 

latencies and number of errors with a procedure described 

by Salkind and Wright (1977) whereby the two orthogonal 

dimensions of latency and error are rotated to create a 

continuum of impulsivity. Positive I-Scores indicated 

impulsivity while negative I-Scores indicated reflectivity 

among participants. 

Reliability of the MFFT. Short-term test-retest 

reliability of the MFFT for reflectivity/impulsivity 

measures yielded a correlation value of 0.70 across a 10-

week study conducted by Yando (1968). Long-term test-retest 

reliability was observed to yield a correlation value of 

0.62 for a one-year study. Messer (1976) reported that 

typically, internal consistency reliability for response 

time on the MFFT is 0.89, while the associated reliability 

for MFFT errors is 0.50. 

Validity of the MFFT. "The reflectivity-impulsivity 

dimension is concerned with the degree to which subjects 

reflect on the validity of their own solutions to problems 

that contain response uncertainty" (Kagan & Kogan, 1970, p. 

13 09). The reflectivity-impulsivity construct is a 

substantial contributing factor to consider when 
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investigating the general problem-solving dimension 

(Frederico & Landis, 1984) . Kagan (1965) reports that the 

MFFT provides a high predictive validity for age 

differences in children. However, Andrulis and Bush (as 

cited in Okun, 1979) report that the adolescent-adult level 

of the MFFT only provides a correlation between adults' 

ages and latency, while error scores did not provide a 

predictive validity for differences in age. 

Kolb's Learning Style Inventory (LSI) 

This study used Kolb's Learning Style Inventory to 

discern important information about participants' 

preferences of learning. This inventory consists of 12 

incomplete sentence items and each item has 4 endings 

presented. The 4 choices are directly linked to the four 

learning modes identified in the instrument—Concrete 

Experience (CE), Reflective Observation (RO), Abstract 

Conceptualization (AC), and Active Experimentation (AE). 

The participant is required to rank the four endings from 4 

(most like him/her) to i (least like him/her). 

To create the learning style variable, one simply adds 

the corresponding learning mode columns together. This 

produces scores for the four learning modes. Two additional 

scores are then computed. These are the combination scores, 

AC-CE and AE-RO. The participants' preferences related to 

the abstract mode over the concrete mode are determined by 
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the score, AC-CE. This score determines the participants 

learning preference along the AC-CE learning continuum from 

learning by thinking to learning from feeling. Similarly, 

participants' preferences related to the active mode over 

the reflective mode are determined by the score, AE-RO. 

This score determines the participants learning preference 

along the AE-RO learning continuum from learning by doing 

to learning by watching and listening. 

To determine the preferred learning style of the 

participants, a grid is used to plot the AC-CE and AE-RO 

scores (see Figure 2.3) and identify each as an 

accommodator, diverger, assimilator, or converger. The 

accommodator combines learning steps associated with 

learning by doing and from feeling. The diverger combines 

learning steps associated with learning from feeling, 

watching, and listening. The assimilator combines learning 

steps associated with learning by thinking, watching, and 

listening. The converger combines learning steps associated 

with learning by thinking and doing. 

Reliability of the LSI. The LSI was revised in 1985, 

and the revised instrument showed good internal reliability 

as measured by Cronbach's alpha and the split-half 

reliability procedures. Kolb reported these findings from a 

sample group of 2 68 subjects. The Tukey test for this 

sample showed near perfect additivity (see Table 3.1). 
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Table 3.1 

Reliability of the Kolb Learning Style Inventory, 1985 
(Kolb, 1995, p. 4) 

Learning Modes «md Preferences 

Concrete Experience (CE) 

Reflective Observation (RO) 

Abstract Conceptualization (AC) 

Active Experimentation (AE) 

Abstract-Concrete (AC-CE) 

Active-Reflective (AE-RO) 

Cronbach's 
Steuidardized 
Scale Alpha 

.82 

.73 

.83 

.78 

.88 

.81 

Tukey's 
Additivity 

Power 

.91 

1.09 

1.07 

1.03 

1.00 

.99 

Validity of the LSI. Kolb (1984) indicates that the LSI 

instrument is valid in discerning differences in learning 

styles of people in different careers and fields of study. 

Standardized scores for the LSI are based on an ethnically 

diverse sample of 1446 adults. The sample included 638 men 

and 801 women with age ranging from 18 to 60. Norm values 

for this sample are shown in Table 3.2. 

Kolb and other researchers found correlations between 

the LSI and Myers-Briggs Type Indicator (MBTI) personality 
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test. These finding gives some indication of construct 

validity for the LSI. The MBTI assesses people's 

orientation toward the Jungian psychological types. These 

types include extrovert/introvert, judging/perceiving, 

sensing/intuition, and thinking/feeling. The strongest and 

most consistent relationships appear to be between 

concrete/abstract and feeling/thinking and between 

active/reflective and extravert/introvert (Kolb, 1984). 

Table 3.2 

Norms for the Kolb Learning Style Inventory, 1985 
(Kolb, 1995, p. 5) 

Learning Modes euid Preferences 

Concrete Experience (CE) 

Reflective Observation (RO) 

Abstract Conceptualization (AC) 

Active Experimentation (AE) 

Abstract-Concrete (AC-CE) 

Active-Reflective (AE-RO) 

Meeui 

26.00 

29.94 

30.28 

35.37 

4.28 

5.92 

SD 

6.8 

6.5 

6.7 

6.9 

11.4 

11.0 
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Demographic Questionnaire 

Demographic information included participant age, 

gender, ethnicity, number of years as a practicing 

principal, number of years of teaching experience, level of 

education, perceived computer experience level, and 

previous work experience outside of the education field. 

These items were obtained to provide background infonnation 

of the subject sample (see Appendix C). The questionnaire 

was administered after participants completed the volunteer 

consent form. 

Program Usability/Self-Assessment Questionnaire 

This instrument consists of 10 questions that concern 

the usability of the case simulation program design and its 

contextual usefulness to each participant (see Appendix E). 

Each question presented a statement about the program or 

the users experience with the program. The user selected 

the number between 1 and 5 that most clearly expressed his 

or her feelings about the statement. The purpose of the 

questionnaire was to generate two satisfaction scores, 5 

items for each, based on the specified criteria: ease of 

use (see Figure 3.1) and program purpose (see Figure 3.2). 

The possible range of each score is 5 to 25. Each score was 

generated by adding the numbers circled for the associated 

statements. Each statement is positively scored. A higher 

number indicates a higher level of satisfaction. 
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1 2 
Very Difficult 

Difficult 

1. Using the software 

1 2 

3 
Neither 
Easy Nor 
Difficult 

was: 

3 

4 
Easy 

4 

5 
Very 
Easy 

5 

F i g u r e 3 . 6 . Ease of Use U s a b i l i t y Ques t ion Example 

1 2 3 4 5 
s t rong ly Disagree Neither Agree Strongly 
Disagree Agree Nor Agree 

Disagree 

8. The case simulation software helps me see how I 
can apply the NPBEA domain items to real dilemmas 
of practice. 

Figure 3.7. Program Purpose Usability Question Example 
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The Reflective Thinking Score 

The Reflective Thinking score was generated from 10 

multiple-choice questions (see Appendix D). The questions 

were generated by a content specialist and were designed to 

probe the users' leadership thinking and expertise of 

National Policy Board for Educational Administration 

(NPBEA) domain knowledge. Users responded to questions 

presented in a question booklet by circling a preferred 

answer selection. NPBEA domain items used to support 

participants' answer selections were selected after users 

made answer selections for each question. Each question was 

associated with a specific video scene. The video scene 

should have been viewed prior to making an answer selection 

for that scene. There were no right or wrong answer 

selections. However, answers selections indicated the 

users' leadership preferences as identified by three tracks 

embedded in the answer selections. 

Track 1 is the closed transactional leadership 

preference. Claudet (1999) defines this leadership 

preference as: 

A strong, transactional normative orientation of 
[school leaders] during professional interactions 
reflecting an exclusive assumption and reinforcement of 
stereotypic, directive roles and a decided resistance 
to change, (p. 61) 

Track 2 is the open transactional leadership 

preference. Claudet (1999) defines this leadership 

preference as: 
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A transactional normative orientation of [school 
leaders] during professional interactions. It reflects 
a weak and unfocused commitment (despite a general 
openness and receptivity) to change, resulting in the 
assumption of predominately hierarchical and directive 
roles and a marked ambivalence to change, (p. 61) 

Track 3 is the transformational leadership preference. 

Claudet (1999) defines this leadership preference as: 

A decided transformational normative orientation of 
[school leaders] during professional interactions 
reflecting an open receptivity to change and change 
processes and an uncompromising, collaborative 
commitment to professional growth, (p. 62) 

Figure 3.3 shows an example case question with multiple 

choice answers and their corresponding leadership 

preference tracks. Each question uses specific scene and 

NPBEA domain item infojrmation to construct possible 

solutions to the dilemmas addressed in each scene. The 

users' possible answer selections indicated a preferred 

leadership preference with appropriate rationales and were 

scored on an interval scale from 1.33 to 13.33. The range 

was determined by summing the possible number of users' 

answer selections for each track. Figure 3.4 shows two 

examples of users' answers for the three tracks and the 

calculated total score. The sum of the absolute values of 

the differences of three scores and the mean of the three 

scores provided the total score. A higher score indicates a 

more defined leadership preference within a specific track. 
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Scene 1: 

1. What is the most compelling surface-level issue 
confronting you and your colleagues in this case 
situation? 

TRACK II a. how to effectively integrate tectinology 
into schoolwide instructional delivery 

TRACK III b how to foster open dialogue among school 
community members on a curricular vision 
for the school 

TRACK I c. how to move the campus improvement team 
and interview committee forward 
expeditiously to hire a new technology 
specialist 

Figure 3.8. Example Case Question with Corresponding 
Leadership Preference Tracks. 

Answer Totals 

Track 1 

Track 2: 4 

Track 3 

Sub-scores 

Track 

Track 

Track 

1: 1 

2: 1 

3: 1 

3 - 3.33 

4 - 3.33 

3 - 3.33 

= 0.33 

= 0.66 

= 0.33 

Reflective Thinking Score = 0.33 + 0.66 + 0.33 = 1.33 

Answer Totals 

Track 

Track 

Track 

1: 

2: 

3: 

2 

0 

8 

Sub-scores 

Track 

Track 

Track 

1: 1 

2: 1 

3: 1 

2 - 3.33 1 = 1.33 

0 - 3.33 I = 3.66 

8 - 3.33 = 4.66 

Reflective Thinking Score = 1.33 + 3.66 + 4.66 = 9.66 

Figure 3.9. Two Examples of Calculating the 
Reflective Thinking Score. 
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The NPBEA Domain Item Identification Score 

The NPBEA Domain Item Identification score was 

generated from the participants' selections of these items 

to support their decision-making answer selections that 

make up the reflective thinking score. After participants 

made an answer selection to a presented question in the 

question booklet, they clicked the camera icon in the video 

viewing area to access the domain-item selection area. The 

case simulation program presented a screen with the 21 

domain items identified by the National Policy Board for 

Educational AcJmini strati on (see Figure 3.10). This area is 

where participants clicked on their domain-item selections 

that supported specific answer selections. When all 

selections were made for a specific (Question, participants 

clicked the save button to save their selections and return 

to the video viewing area. Figure 3.10 shows an example of 

five domain items selected in the domain item selection 

area. The NPBEA domain items selected in Figure 3.10 

include item 1, item 3, item 6, item 14, and item 15. 

The selections made by participants were associated 

with a specific scene. NPBEA domain item identification 

scores were determined from participants' item selections 

for each scene. The score is based on the user's ability to 

accurately identify specific domain items that have been 

previously identified by a panel of experts. 
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17. written Ejqjresskm 

Ptogtanwnatic 
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Environment 
9. Curriculum Design 
10. Stitdertf GuR^H ê & Dewlopmerrt 
11 ̂  Staff Development 
12. Me^urement & Evaluatkm 
13. Ftesource Altocation 

Contexhial 
i a Philosophical & Cultural Values 
19. Legal & Regulâ cwy AppBcations 
20. Policy & Prtitical influences 
21. Public Relations 

Save Delete 

Figure 3.10. NPBEA domain item selection screen J 
For example, a participant made the NPBEA domain item 

selections for Scene 2.1 of the case simulation shown in 

Figure 3.11 in response to the case simulation questions 

provided for the scene. The bench data for the scene is 

shown in Figure 3.12. The participant's score for Scene 2.1 

would be 5 out of the possible 11 that were identified in 

the bench data. Participants' selections are compared to a 

benchmarked selection set and a score is determined. The 

possible range of the score is 0 to 48 and this range is 

derived from the sum of the total selections identified by 

the panel of experts. A higher score indicates more 

accuracy in selecting specific domain items. 
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Scene 2.1 Summary 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
NPBEA Proficiency Items 

Figure 3.11. Example of NPBEA Domain Item Selections 

Scene 2.1 Bench Data Summary 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
NPBEA Proficiency Items 

Figure 3.12. Scene 2.1 NPBEA Domain Item Bench Data. 

Time on Task 

The time required by participants to complete the case 

simulation task activities was determined by subtracting 

the starting time from the completion time for each 

participant. The case simulation activities included 

navigating to information nodes throughout the case 

simulation, completing the collaborative leadership case 

question activity and selecting NPBEA domain items to 
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support case question answer selections, and answering 3 

questions that provide an action plan. It was estimated 

that the time on task required by participants would be 

about sixty to ninety minutes. The case simulation program 

recorded the start time when participants began working on 

the case simulation program. When participants finished the 

case simulation activities, the case simulation program 

recorded the stop time. The time on task was converted to 

minutes for all participants. 

Number of Information Nodes Visited 

The number of information nodes visited was calculated 

from the navigation data stored on participants' floppy 

disks. This information was collected as participants 

navigated through the case simulation program. Fifty-one 

information nodes can be accessed within the case 

simulation program. Main access points to information nodes 

included the instruction set, the filing cabinet, the 

policies manual, the standards area, the video viewing 

area, the video mark viewing area, the reflective decision 

making area, and the main office area. These main access 

points provided access to the information nodes needed to 

learn about the case simulation situation and complete the 

case simulation exercise. The number of information nodes 

visited was calculated by adding how many main information 



82 

nodes were visited and included repeated visits in the 

total. 

Procedures and Treatment 

This study was conducted as part of a 3-day assessment 

program developed for practicing principals and conducted 

at a regional education service center in the state of 

Texas. The assessment program facilitator conducted each 

case simulation session in a computer lab that houses 

approximately fifteen computers. The case simulation 

component of the assessment program occurred during the 

second day. Six identical case simulation sessions were 

conducted to accommodate the large number of participants. 

Each participant received an information packet that 

contained all of the materials needed for the session. 

During each session, the facilitator introduced the case 

simulation component of the assessment program and provided 

a tour of the program. Participants completed the Research 

of Human Subjects Consent Form and the demographic 

questionnaire before beginning the case simulation 

activities. 

The main phase of each session required the 

participants to use the case simulation program. The 

program assessment facilitator provided a tour of the case 

simulation program for the participants. The facilitator 

showed the participants how to start the program, how to 
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find information in the case simulation program, and how to 

complete the program tasks. When the facilitator completed 

the tour, participants started using the case simulation 

program and began navigating through the program. As 

participants visited information nodes, they received 

specific information about the case presented. This 

activity was tracked by program variables within the 

computer program. 

Participants viewed the digital video scenes. After 

viewing each scene, participants made answer selections for 

scene-specific questions. Next, participants made NPBEA 

domain item selections to support their answer selections. 

As participants interacted with the program, they generated 

specific data that was used to complete the final component 

of the case simulation program. This data was comprised of 

their NPBEA domain item selections and any comments that 

they may have made concerning these selections. The final 

component of the case simulation involved answering 

specific questions designed to develop an action plan that 

would be used to solve the presented dilemma. 

At the end of the session, participants printed out the 

descriptive information about their case simulation 

selections. Additionally, a second printout compared their 

selections with benchmarked data contained within the 

simulation software. After the case simulation activity, 

participants completed the Matching Familiar Figures Test 
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and the program usability/self-assessment questionnaire. 

The learning style inventory was completed during the third 

day of the assessment program. 

Statistical Analysis 

The research questions for this study addressed the 

correlation and multiple regression relationships among the 

impulsivity-reflectivity continuum, AC-CE and AE-RO 

learning style continuums, the learning-style types, and 

the case simulation variables. These relationships were 

analyzed using the bivariate correlation procedure and the 

multiple regression procedure provided in the SPSS software 

package. 

The analysis of hypotheses Ĥ , H2, H3, Ĥ , H,, and Hg, 

were determined by calculating the Pearson product-moment 

correlation coefficient of I-Scores, AC-CE and AE-RO 

learning style continuums, with the specific case 

simulation variables or the ease of use or program purpose 

usability variables. 

The case simulation variable for Hypothesis 1 was the 

reflective thinking score. The other variable for this 

hypothesis was the impulsivity-reflectivity continuum. 

The case simulation variable for Hypothesis 2(a) was 

the reflective thinking score. The other variable for this 

hypothesis was the (AC-CE) learning style continuum. 
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The case simulation variable for Hypothesis 2(b) was 

the reflective thinking score. The other variable for this 

hypothesis was the (AE-RO) learning style continuum. 

The case simulation variable for Hypothesis 3 was the 

NPBEA domain item identification score. The other variable 

for this hypothesis was the impulsivity-reflectivity 

continuum. 

The case simulation variable for Hypothesis 4(a) was 

the NPBEA domain item identification score. The other 

variable for this hypothesis was the (AC-CE) learning style 

continuum. 

The case simulation variable for Hypothesis 4(b) was 

the NPBEA domain item identification score. The other 

variable for this hypothesis was the (AE-RO) learning style 

continuum. 

The case simulation variable for Hypothesis 7(a) was 

the reflective thinking score. The other variable for this 

hypothesis was number of information nodes visited. 

The case simulation variable for Hypothesis 7(b) was 

the reflective thinking score. The other variable for this 

hypothesis was time on task. 

The case simulation variable for Hypothesis 7(c) was 

the reflective thinking score. The other variables for this 

hypothesis were satisfaction for ease of use and program 

purpose. 
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The case simulation variable for Hypothesis 8(a) was 

the NPBEA domain item identification score. The other 

variable for this hypothesis was number of information 

nodes visited. 

The case simulation variable for Hypothesis 8(b) was 

the NPBEA domain item identification score. The other 

variable for this hypothesis was time on task. 

The case simulation variable for Hypothesis 8(c) was 

the NPBEA domain item identification score. The other 

variables for this hypothesis were satisfaction for ease of 

use and program purpose. 

Each correlation coefficient was calculated using the 

SPSS software package. A modified scattergram associated 

with each hypothesis provides a visual representation of 

each observed relationship. Each Pearson r correlation 

coefficient and associated scattergram provides information 

about the relationships that exists between the research 

variables. 

Hypothesis 5 involved the impulsivity-reflectivity 

continuum, the learning-style types, and the reflective 

thinking scores. The I-Scores and the learning-style types 

were treated as predictors of the reflective thinking 

scores for this hypothesis. 

Hypothesis 6 involved the impulsivity-reflectivity 

continuum, the learning-style types, and NPBEA domain item 

identification scores. The I-Scores and the learning-style 
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types were treated as predictors of the NPBEA domain item 

identification score for this hypothesis. 

Multiple regression analysis is a method used for 

relating two or more variables to a separate unique 

variable (Borg & Gall, 1989) . The application of the 

multiple regression analysis procedure to the observation 

data to address the hypotheses, Ĥ  and Hg, was appropriate. 

Calculations for the multiple regression analysis for Ĥ  

and Hg were done using the SPSS software package. Analysis 

of significant interaction effects among the predictor 

variables was calculated as described by Jaccard, Turrisi, 

and Wan (1990). This statistical analysis method provided 

the desired information about the relationships that exist 

between the impulsivity-reflectivity continuum, the 

learning-style types, and case simulation variables, and 

accounted for any significant interaction effects between 

the associated variables. 



CHAPTER IV 

RESULTS 

The purpose of this study was to examine the 

technology-cognition connection of a multimedia-based case 

simulation in order to determine whether cognitive styles 

can help predict decision-making task performance of 

program users. A Matching Familiar Figures test, a 

demographic questionnaire, and a usability questionnaire 

were administered to 42 principals during the second day of 

a 3-day assessment program conducted at an education 

service center in the state of Texas. The Kolb Learning 

Style Inventory was administered during the final day of 

the assessment program. The academy program was designed to 

assess principals and provide a plan to help develop each 

principal's professional growth. Four variables were 

obtained from the case simulation program: the Reflective 

Thinking score, the NPBEA Domain Item Identification score, 

the time on-task, and the number of information nodes 

visited within the case simulation program. Of the 42 

subjects who participated, only 37 completed all of the 

inventories, questionnaires, and simulation tasks correctly 

and completely. 

88 
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Demographic Data 

A demographic questionnaire was administered to the 

principals participating in this study. This questionnaire 

was used to collect background information about the 

subjects. This information helped describe the subjects of 

the study in more detail. 

The average age of the participating principals was 

43.5 years (SD = 8.2). Table 4.1 shows the age distribution 

of the subjects. 

Table 4.1 

Age Distribution 

Age 

26-35 

36-45 

46-55 

56-65 

F r e q u e n c y 

6 

14 

15 

2 

P e r c e n t 

16 .2 

3 7 . 8 

4 0 . 5 

5 .4 

Ci imula t ive % 

16 .2 

5 4 . 1 

94 .6 

100 .0 

The sample gender distribution consisted of 12 male 

subjects and 25 female subjects, corresponding to 32.4% 

male and 67.6% female. Sample ethnicity consisted of 6 

African-American subjects and 31 White subjects, 

corresponding to 16.2% African-American and 83.8% White 



90 

Other demographic information includes: subject 

perception of NPBEA Domain Item familiarity (see Table 

4.2), subject perception of computer experience level (see 

Table 4.3), the number of years of classroom teaching 

experience (see Table 4.4), and the total number of years 

of administrative experience (see Table 4.5). 

The demographic questionnaire required principals to 

assess their NPBEA Domain Item familiarity on a scale from 

1 to 5, where 1 indicated unfamiliarity and 5 indicated a 

high familiarity. Similarly, principals assessed their 

computer experience levels on a scale from 1 to 10, where 1 

indicated the beginner level, 5 indicated the intermediate 

level, and 10 indicated the advance level. Each principal 

provided the number of years of classroom teaching 

experience and administrative experience, and this is 

reported in years and frequency occurrence. 

Research Variable Descriptive Statistics 

Descriptive statistics for the four case simulation 

variables are shown in Table 4.6. Descriptive statistics 

for the impulsivity-reflectivity continuum, the AC-CE and 

AE-RO learning style continuums are shown in Table 4.7. 

Tables 4.8 and 4.9 show the descriptive statistics for ease 

of use usability questions and program purpose usability 

questions, respectively. A summary of the frequencies for 

the learning-style types is shown in Table 4.10. 
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Table 4.2 

NPBEA Domain Item Familiarity (Scaled from 1 to 5) 

Level' 

1 

2 

3 

4 

Mean= 

Frequency 

12 

9 

11 

5 

2.24 

Percentage 

32.4 

24.3 

29.7 

13.5 

Cumulative % 

32.4 

56.8 

86.5 

100.0 

N=37 Std dev=1.06 

"The subjects' perceived levels of familiarity of the 
NPBEA Domain Items prior to the case simulation, 
"scale: 1-Unfamiliar; 5-Familiar. 

Table 4.3 

Computer Experience Level (Scaled from 1 to 10) 

Level* 

1 

2 

3 

4 

5 

6 

7 

8 

Mean= 

Frequency 

1 

1 

5 

6 

12 

2 

8 

2 

5.03 N= 

Percentage 

2.7 

2.7 

13.5 

16.2 

32.4 

5.4 

21.6 

5.4 

:37 S 

Cuxnulative % 

2.7 

5.4 

18.9 

35.1 

67.6 

73.0 

94.6 

100.0 

td dev=1.69 

'The subjects' perceived computer experience levels prior 
to the case simulation, 

"scale: 1-Beginner; 5-Intermediate; 10-Advanced. 
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Classroom Teaching Experience 

92 

Years 

3 

5 

6 

7 

8 

9 

11 

12 

13 

14 

15 

16 

17 

18 

20 

22 

23 

24 

25 

26 

1 

Frequency 

1 

4 

1 

4 

3 

1 

1 

1 

6 

1 

2 

2 

1 

1 

1 

1 

2 

1 

1 

2 

^ean=13.27 N= 

Percentage 

2.7 

10.8 

2.7 

10.8 

8.1 

2.7 

2.7 

2.7 

16.2 

2.7 

5.4 

5.4 

2.7 

2.7 

2.7 

2.7 

5.4 

2.7 

2.7 

5.4 

:37 Std de 

Cumulative % 

2.7 

13.5 

16.2 

27.0 

35.1 

37.8 

40.5 

43.2 

59.5 

62.2 

67.6 

73.0 

75.7 

78.4 

81.1 

83.8 

89.2 

91.9 

94.6 

100.0 

v=6.76 
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Total Number of Years of Administrator Experience 
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Years 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

15 

16 

18 

20 

1 

Frequency 

6 

4 

2 

4 

3 

4 

2 

1 

2 

2 

1 

1 

2 

1 

1 

1 

^ean=6.57 N= 

Percent 

16.2 

10.8 

5.4 

10.8 

8.1 

10.8 

5.4 

2.7 

5.4 

5.4 

2.7 

2.7 

5.4 

2.7 

2.7 

2.7 

:37 Std de 

Cumulative % 

16.2 

27.0 

32.4 

43.2 

51.4 

62.2 

67.6 

70.3 

75.7 

81.1 

83.8 

86.5 

91.9 

94.6 

97.3 

100.0 

iv=5.19 
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Table 4.6 

Descriptive Statistics for 
the Case Simulation Variables 

V a r i e t a l e 

R e f l e c t i v e 
T h i n k i n g 

S c o r e 
(N=37) 

NPBEA 
D o m a i n I t e m 

I c i e n t i f i c a t i o n 
S c o r e 
(N=37) 

T i m e On T a s k 
( i n m i n u t e s ) 

(N=37) 

Niimber o f 
I n f o r m a t i o n 

N o d e s V i s i t e d 
(N=37) 

Mezui 

6 . 2 5 

2 8 . 9 7 

8 5 . 7 8 

3 3 . 4 9 

SD 

2 . 1 4 

8 . 7 8 

1 7 . 8 4 

7 . 5 7 

V a r i e u i c e 

4 . 5 7 

7 7 . 0 8 

3 1 8 . 3 4 

5 7 . 2 5 

M i n . 

1 . 3 3 

7 . 0 0 

39 

15 

Meuc. 

9 . 3 3 

4 5 . 0 0 

108 

52 

Table 4.7 

Descriptive Statistics for the I-Scores and 
the AC-CE and AE-RO Learning Style Continuums 

V a r i e O d l e 

AC-CE 
L e a r n i n g S t y l e 

(N=37) 

AE-RO 
L e a r n i n g S t y l e 

(N=37) 

I - S c o r e 
(N=37) 

Meeui 

5 . 5 7 

7 . 8 4 

- 0 . 1 1 6 

SD 

1 0 . 6 7 

1 0 . 7 9 

1 . 7 4 

V a r i e u i c e 

1 1 3 . 9 7 

1 1 6 . 5 8 

3 . 0 4 

M i n . 

- 1 9 

- 2 3 

- 2 . 5 4 

Kax. 

29 

24 

6 . 9 0 



Table 4.8 

Ease of Use Satisfaction Means for 
Participants by Learning-style type 

(Scaled from 1 to 5)' 
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Usability 
Question 

Using the 
software was: 

Finding 
information 

in the 
software was: 

Completing 
the case 

simulation 
tasks was: 

Using the 
program 
features 

provided in 
the case 

simulation 
was: 

Navigating 
through the 

case 
simulation 

program was: 

Total 
Satisfaction 

Accommodator 
(N = 12) 

4.08 

4.17 

3.92 

4.17 

4.17 

4.10 

Diverger 
(N = 4) 

4.00 

4.50 

3.50 

4.50 

4.50 

4.20 

Assimilator 
(N = 10) 

3.70 

4.00 

3.20 

3.80 

3.90 

3.72 

Converger 
(N = 11) 

4.00 

3.91 

3.36 

3.82 

3.91 

3.80 

Mean 

3.95 

4.15 

3.50 

4.01 

4.12 

3.92 

SD 

.74 

.76 

.87 

.62 

.57 

.58 

"Scale: 1-Very Difficult; 2-Difficult; 3-Neither Easy Nor Difficult; 
4-Easy; 5-Very Easy. 
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Table 4.9 

Program Purpose Satisfaction Means for 
Participants by Learning-style type 

(Scaled from 1 to 5)^ 

Usability 
Question 

The case 
simulation 
program is 
interesting 
to use. 

The case 
simulation 
experience 

was 
challenging. 

The program 
helps me see 
how I can 
apply the 

NPBEA domain 
items to real 
dilemmas of 
practice 

The tasks I • 
completed in 

the case 
simulation 

program will 
be valuable 

to me. 

The case 
simulation 
problem 
solving 

experience 
will be 

helpful to me 
in the 
future. 

1 

Total 
Satisfaction 

Accommodator 
(N = 12) 

4.33 

4.42 

4.08 

3.92 

4.00 

4.15 

Diverger 
(N = 4) 

4.25 

4.50 

3.75 

4.00 

4.50 

4.20 

Assimilator 
(N = 10) 

4.30 

4.40 

4.10 

3.90 

4.20 

4.18 

Converger 
(N = 11) 

4.09 

4.27 

4.18 

4.09 

4.18 

4.16 

Mean 

4.24 

4.40 

4.03 

3.98 

4.22 

4.17 

SD 

.55 

.59 

.72 

.64 

.69 

.50 

'Scale: 1-Strongly Disagree; 2-Disagree; 3-Neither Agree Nor Disagree; 
4-Agree; 5-Strongly Agree. 
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Table 4.10 

Frequencies for the Learning-Style Types 

Learning-
style type 

Diverger 

Assimilator 

Converger 

Ac c ommoda tor 

N 

4 

10 

11 

12 

Percentage 

10.81 

27.03 

29.73 

32.43 

Cximulative % 

10.81 

37.84 

67.57 

100.00 

Tests of the Hypotheses 

Before completing the test of the hypotheses, an 

analysis of the data sets was conducted. All variable data 

sets were examined for normality using the Kolmogorov-

Smirnov test of normality. All observed data when tested 

retained the null hypothesis for normality indicating that 

the data are normally distributed. 

Hypothesis 1 

Hypothesis 1 stated that there is no correlation 

relationship between the impulsivity-reflectivity continuum 

and the reflective thinking score of case simulation 

participants. Correlating the principals' reflective 

thinking scores with their corresponding I-Scores tested 
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this hypothesis. Hypothesis testing using the Pearson r 

correlation coefficient indicated that there was not a 

significant correlation relationship between participant 

impulsiveness and the reflective thinking scores. With the 

p-value of .07, the null hypothesis was not rejected. The 

calculated Pearson r correlation coefficient is shown in 

Table 4.11. Figure 4.1 shows a modified scattergram of the 

observed data with an approximated linear curve estimation. 

Hypothesis 2 

Hypothesis 2(a) stated that there is no correlation 

relationship between the (AC-CE) learning style continuum 

and the reflective thinking scores of case simulation 

participants. Correlating the principals' reflective 

thinking scores with their corresponding (AC-CE) learning 

style scores tested this hypothesis. Hypothesis testing 

using the Pearson r correlation coefficient indicated that 

there was no significant correlation relationship between 

the (AC-CE) learning style scores and the reflective 

thinking scores. With the p-value of .24, the null 

hypothesis was not rejected. The calculated Pearson r 

correlation coefficient is shown in Table 4.12. Figure 4.2 

shows a modified scattergram of the observed data with an 

approximated linear curve estimation. 
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Table 4.11 

Pearson r Correlation Coefficient for 
the Reflective Thinking Scores and I-Scores 

Decision Making Task 

Pearson r Coefficient 

Significance (2-tailed) 

I-Score 

-0.305 

0.067 

lOr-

Figure 4.1. Scattergram with Linear Curve Estimation 
for Hypothesis 1. 
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Table 4.12 

Pearson r Correlation Coefficient for the 
Reflective Thinking Scores and (AC-CE) Scores 

Decision Making Task 

Pearson r Coefficient 

Significance (2-tailed) 

(AC-CE) Scores 

-0.199 

0.239 
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Figure 4.2. Scattergram with Linear Curve Estimation 
for Hypothesis 2(a). 
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Hypothesis 2(b) stated that there is no correlation 

relationship between the (AE-RO) learning style continuum 

and the reflective thinking scores of case simulation 

participants. Correlating the principals' reflective 

thinking scores with their corresponding (AE-RO) learning 

style scores tested this hypothesis. Hypothesis testing 

using the Pearson r correlation coefficient indicated that 

there was no significant correlation relationship between 

the (AE-RO) learning style scores and the reflective 

thinking scores. With*the p-value of .09, the null 

hypothesis was not rejected. The calculated Pearson r 

correlation coefficient is shown in Table 4.13. Figure 4.3 

shows a modified scattergram of the observed data with an 

approximated linear curve estimation. 

Table 4.13 

Pearson r Correlation Coefficient for the 
Reflective Thinking Scores and (AE-RO) Scores 

Decision Making Task 

Pearson r Coefficient 

Significance (2-tailed) 

(AE-RO) Score 

0.283 

0.089 
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Figure 4.3. Scattergram with Linear Curve Estimation 
for Hypothesis 2(b). 

Hypothesis 3 

Hypothesis 3 stated that there is no correlation 

relationship between the impulsivity-reflectivity continuum 

and the NPBEA domain item identification scores of case 

simulation participants. Correlating the principals' domain 

item identification scores with their corresponding I-

Scores tested this hypothesis. Hypothesis testing using the 

Pearson r correlation coefficient indicated that there was 

no significant correlation relationship between participant 

impulsivity and the NPBEA domain item identification 

scores. With the p-value of .25, the null hypothesis was 

not rejected. The calculated Pearson r correlation 
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coefficient is shown in Table 4.14. Figure 4.4 shows a 

modified scattergram of the observed data with an 

approximated linear curve estimation. 

Table 4.14 

Pearson r Correlation Coefficient for the 
NPBEA Domain Item Identification Scores and I-Scores 

Decision Making Task 

Pearson r Coefficient 

Significance (2-tailed) 

I-Score 

-0.194 

0.249 

Figure 4.4. Scattergram with Linear Curve Estimation 
for Hypothesis 3. 
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Hypothesis 4 

Hypothesis 4(a) stated that there is not a correlation 

relationship between the (AC-CE) learning style continuum 

and the NPBEA domain item identification scores of case 

simulation participants. Correlating the principals' NPBEA 

domain item identification scores with their corresponding 

(AC-CE) learning style scores tested this hypothesis. 

Hypothesis testing using the Pearson r correlation 

coefficient indicated that there was a significant 

correlation relationship between the (AC-CE) learning style 

scores and the NPBEA domain item identification scores. 

With the p-value of .046, the null hypothesis was rejected. 

Principals who prefer to learn using the concrete 

experience (CE) mode over the abstract conceptualization 

(AC) mode select NPBEA domain items more accurately and 

this results in higher NPBEA domain item identification 

scores. The calculated Pearson r correlation coefficient is 

shown in Table 4.15. Figure 4.5 shows a modified 

Table 4.15 

Pearson r Correlation Coefficient for the NPBEA 
Domain Item Identification Scores and (AC-CE) Scores 

Decision Making Task 

Pearson r Coefficient 

Significance (2-tailed) 

(AC-CE) Scores 

-0.331* 

0.046 

'Correlation is significant at the 0.05 level (2-taiied). 
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scattergram of the observed data with an approximated 

linear curve estimation. 
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Figure 4.5. Scattergram with Linear Curve Estimation 
for Hypothesis 4(a). 

Hypothesis 4(b) stated that there is no correlation 

relationship between the (AE-RO) learning style continuum 

and the NPBEA domain item identification scores of case 

simulation participants. Correlating the principals' NPBEA 

domain item identification scores with their corresponding 

(AE-RO) learning style scores tested this hypothesis. 

Hypothesis testing using the Pearson r correlation 

coefficient indicated that there was no significant 

correlation relationship between the (AE-RO) learning style 

scores and the NPBEA domain item identification scores. 
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With the p-value of .78, the null hypothesis was not 

rejected. The calculated Pearson r correlation coefficient 

is shown in Table 4.16. Figure 4.6 shows a modified 

scattergram of the observed data with an approximated 

linear curve estimation. 

Table 4.16 

Pearson r Correlation Coefficient for the NPBEA 
Domain Item Identification Scores and (AE-RO) Scores 

Decision Making Task 

Pearson r Coefficient 

Significance (2-tailed) 

(AE-RO) Scores 

0.049 

0.771 
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Figure 4.6. Scattergram with Linear Curve Estimation 
for Hypothesis 4(b). 
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Hypothesis 5 

Hypothesis 5 stated that there is no predictive 

relationship between the impulsivity-reflectivity 

continuum, learning-style type, and the reflective thinking 

scores of case simulation participants. This hypothesis was 

tested using a multiple regression analysis to predict the 

reflective thinking scores, using the impulsivity-

ref lectivity continuum I-Scores and learning-style types. 

To complete the regression analysis, the learning style 

categorical variable, learning-style type, was defined by a 

set of ''dummy" variables. These dummy variables defined 

group membership within one of the four learning-style 

types: diverger, assimilator, converger, and accommodator. 

Since there were four learning-style types {k = 4), three 

dummy variables {k - 1 = 3) were needed to complete the 

dummy variable coding process. 

For example, if a participant was of the diverger 

learning-style type, dummy variable, D, (Diverger), would 

be assigned a score of 1, while dummy variables, D^ 

(Assimilator) and D^ (Converger), was assigned a score of 

0. The group that was assigned all zeros across all dummy 

variables is called the reference group and this choice is 

arbitrary. For this hypothesis, the accommodator learning-

style type was designated the reference group. Figure 4.17 

shows how to code the dummy variables for the four 

learning-style types. 
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Table 4.17 

Dummy Variable Coding for the 
Four Learning-Style Types 

Learning-style 
type 

Diverger 

Assimilator 

Converger 

Accommodator 

Dummy Variable 1 
(A) 

1 

0 

0 

0 

Dummy Variable 2 
(A) 

0 

1 

0 

0 

Dummy Variable 3 
(A) 

0 

0 

1 

0 

The interaction between the impulsivity-reflectivity 

continuum I-Scores and the learning-style types was 

represented by creating three {k - 1) additional dummy 

variables consisting of product terms. The I-Score (J) was 

multiplied by each dummy variable representing the 

learning-style types. These included D,J (I x Diverger), 

D^I (I X Assimilator) , and D^I (I x Converger) . 

Hypothesis testing using multiple regression analysis 

included the I-Scores, the three learning-style type dummy 

variables (D̂ , D^ , and D^) and the three interaction dummy 

variables (D,J , D^I, and D^I) . The analysis indicated that 

the impulsivity-reflectivity continuum variable (I-Scores), 

was a significant predictor variable within the calculated 

regression model. Additionally, a significant interaction 
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for the dummy variable, D^I (I x Assimilator) , was observed 

within this calculated regression model (see Table 4.18). 

Table 4.18 

Initial Regression Model Coefficients^ for Hypothesis 5 

Model 

Constant 

I-Score 

Diverger 

Assimilator 

Converger 

I X Diverger 

I X Assimilator 

I X Converger 

B 

6.310 

-0.641 

1.155 

-1.187 

0.483 

1.525 

1.112 

0.118 

Standard 
Error 

0.557 

0.250 

1.205 

0.825 

0.804 

0.922 

0.512 

0.452 

t 

11.321 

-2.566 

0.958 

-1.439 

0.600 

1.654 

2.173 

0.260 

Sig. 

.000 

.016* 

.346 

.161 

.553 

.109 

.038* 

.797 

^Predicted Variable: Reflective Thinking. 
*Significant at the p = .05 level (1-tailed). 

The observed F-statistic for this regression model was 

F(7,29) = 2.28, p = .06, and was not a significant 

predictor model for the reflective thinking scores. The 

regression model summary is shown in Table 4.19. 

A follow-up multiple regression analysis was conducted 

to investigate the significant interaction between the I-

Scores and the assimilator learning-style type using 

selected cases: assimilators (see Table 4.20) and non-

assimilators (see Table 4.21). The regression model 
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Table 4.19 

Regression Model Summary for Predicting 
the Reflective Thinking Scores of 

Case Simulation Participants 

R 

0.591' 

R Square 

0.350 

Adjusted 
R Square 

0.193 

Std. Error 
of the Estimate 

1.9222 

'Predictors (Constant), I-Score, Diverger, Assimilator, 
Converger, I x Diverger, I x Assimilator, 
I X Converger. 

Table 4.20 

Regression Model Coefficients* for Assimilators 

Model 

Constant 

I-Score 

B 

5.123 

0.470 

Standard 
Error 

0.440 

0.323 

t 

11.637 

1.455 

Sig. 

.000 

.184 

'Predicted Variable: Reflective Thinking Score 

Table 4.21 

Regression Model Coefficients" for Non-Assimilators 

Model 

Constant 

I-Score 

B 

6.579 

-0.524 

Standard 
Error 

0.392 

0.213 

t 

16.766 

-2.459 

Sig. 

.000 

.021* 

"Predicted Variable: Reflective Thinking Score. 
*p < .05. 
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observed between I-Scores and the reflective thinking 

scores for assimilators was not significant. With a p-value 

of .18, the null hypothesis for assimilators was not 

rejected. The observed F-statistic for the regression model 

between the I-Scores and the reflective thinking scores for 

non-assimilators was F(l,25) = 6.05, p = .02. With the p-

value of .02, the null hypothesis was rejected. The 

adjusted regression model accounts for 16.3% of the 

observed variability of the reflective thinking score and 

is a significant model for predicting this variable for 

non-assimilators at the p = .05 (1-tailed) probability 

level (see Table 4.22). 

This regression model indicated that impulsivity is a 

significant predictor for the reflective thinking score 

because of the positive p-value (p = .02) for the 

predictor. The impulsive principals scored lower in the 

reflective thinking task than did the reflective 

principals. This regression model also indicated in terms 

of the interaction between impulsivity and learning style 

that the predictor variable, impulsivity-reflectivity, is a 

significant variable for predicting reflective thinking 

scores of non-assimilator principals. Principals who are 

non-assimilators and are more impulsive (indicated by 

higher I-Scores), receive lower reflective thinking scores 

and do not indicate a preferred leadership preference 

track. 
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Table 4.22 

Regression Model Summary for Predicting the 
Reflective Thinking Scores of Non-Assimilator 

R 

0.441' 

R Square 

0.195 

Adjusted 
R Square 

0.163 

Std. Error 
of the Estimate 

2.0305 

'Predictors: (Constant), I-Score 

Hypothesis 6 

Hypothesis 6 stated that there is no predictive 

relationship between the impulsivity-reflectivity 

continuum, learning-style type, and the NPBEA domain item 

identification scores of case simulation participants. This 

hypothesis was tested using a multiple regression analysis 

to predict the NPBEA domain item identification scores, 

using the impulsivity-reflectivity continuum I-Scores and 

learning-style types. 

To complete the regression analysis for Hypothesis 6, 

the dummy variables described for Hypothesis 5 were used. 

The dummy variables included D^ (Diverger) , D̂  

(Assimilator), D^ (Converger), D,J (I x Diverger), D^I (I 

X Assimilator), and D^I (I x Converger). Hypothesis 

testing using multiple regression analysis included the I-

Scores, the three learning-style type dummy variables (D̂ , 

D , and D^) and the three interaction dummy variables {D^I , 

D^I, and D,I) . 
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The analysis indicated that the impulsivity-

ref lectivity continuum variable (I-Scores) and the 

learning-style types, were not significant predictor 

variables within the calculated regression model (see Table 

4.23). With all p-values within the model exceeding .20, 

the null hypothesis was not rejected. The observed F-

statistic for this regression model was F(7,29) = .59, p = 

.78, and was not a significant predictor model for the 

NPBEA domain item identification scores. The regression 

model summary is shown in Table 4.24. 

Table 4.23 

Initial Regression Model Coefficients' for Hypothesis 6 

Model 

Constant 

I-Score 

Diverger 

Assimilator 

Converger 

I X Diverger 

I X Assimilator 

I X Converger 

B 

30.421 

-1.174 

1.771 

-1.715 

-4.691 

-1.309 

0.885 

0.925 

Standard 
Error 

2.653 

1.190 

5.738 

3.926 

3.828 

4.390 

2.435 

2.151 

t 

11.466 

-0.987 

0.309 

-0.437 

-1.226 

-0.298 

0.363 

0.430 

Sig. 

.000 

.332 

.760 

.665 

.230 

.768 

.719 

.670 

'Predicted Variable: NPBEA Domain Item Identification. 
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Table 4.24 

Regression Model Summary for Predicting 
the NPBEA Domain Item Identification Scores of 

Case Simulation Participants 

R 

0.353' 

R Square 

0.125 

Adjusted 
R Square 

-0.086 

Std. Error 
of the Estimate 

9.1505 

'Predictors: (Constant), I-Score, Diverger, Assimilator, 
Converger, I x Diverger, I x Assimilator, 
I X Converger. 

Hypothesis 7 

Hypothesis 7(a) stated that there is no correlation 

relationship between the number of information nodes 

visited and the reflective thinking scores of case 

simulation participants. Correlating the principals' 

reflective thinking scores with their corresponding number 

of information nodes visited tested this hypothesis. 

Hypothesis testing using the Pearson r correlation 

coefficient indicated that there was no significant 

correlation relationship between the number of information 

nodes visited and the reflective thinking scores of case 

simulation participants. With the p-value of .09, the null 

hypothesis was not rejected. The calculated Pearson r 

correlation coefficient is shown in Table 4.25. Figure 4.7 

shows a modified scattergram of the observed data with an 

approximated linear curve estimation. 
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Table 4.25 

Pearson r Correlation Coefficient for the 
Reflective Thinking Scores and Number 

of Information Nodes Visited 

Decision Making Task 

Pearson r Coefficient 

Significance (2-tailed) 

Information 
Nodes Visited 

0.283 

0.090 

10 20 30 40 50 

Information Nodes Visited 

Figure 4 .7 . Scattergram with Linear Curve Estimation 
for Hypothesis 7 ( a ) . 
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Hypothesis 7(b) stated that there is no correlation 

relationship between the time on task and the reflective 

thinking scores of case simulation participants. 

Correlating the principals' reflective thinking scores with 

their corresponding time on task in minutes tested this 

hypothesis. Hypothesis testing using the Pearson r 

correlation coefficient indicated that there was no 

significant correlation relationship between the time on 

task and the reflective thinking scores of case simulation 

participants. With the p-value of .19, the null hypothesis 

was not rejected. The calculated Pearson r correlation 

coefficient is shown in Table 4.26. Figure 4.8 shows a 

modified scattergram of the observed data with an 

approximated linear curve estimation. 

Table 4.2 6 

Pearson r Correlation Coefficient for the 
Reflective Thinking Scores and Time On Task 

Decision Making Task 

Pearson r Coefficient 

Significance (2-tailed) 

Time On Task 

0.220 

0.190 
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Figure 4.8. Scattergram with Linear Curve Estimation 
for Hypothesis 7(b). 

Hypothesis 7(c) stated that there is no correlation 

relationship between the satisfaction of participants and 

the reflective thinking scores of case simulation 

participants. Correlating the principals' reflective 

thinking scores with their corresponding responses to the 

usability questionnaire tested this hypothesis. Hypothesis 

testing using the Pearson r correlation coefficient 

indicated that there was no significant correlation 

relationship between the satisfaction of participants and 

the reflective thinking scores of case simulation 

participants. With p-values exceeding .80, the null 

hypotheses were not rejected. The calculated Pearson r 

correlation coefficients are shown in Table 4.27 
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Table 4.27 

Pearson r Correlation Coefficients for the 
Reflective Thinking Scores and Principal 

Satisfaction for Ease of Use and 
Simulation Program Purpose 

Decision Making Task 

Pearson r Coefficient 

Significance (2-tailed) 

Ease of Use 

-0.016 

0.926 

Simulation 
Progreun Purpose 

0.042 

0.805 

Hypothesis 8 

Hypothesis 8(a) stated that there is no correlation 

relationship between the number of information nodes 

visited and the NPBEA domain item identification scores of 

case simulation participants. Correlating the principals' 

number of information nodes visited with their 

corresponding NPBEA Domain Item Identification scores 

tested this hypothesis. Hypothesis testing using the 

Pearson r correlation coefficient indicated that there was 

no significant correlation relationship between the number 

of information nodes visited and the NPBEA domain item 

identification scores of case simulation participants. With 

a p-value of .17, the null hypothesis was not rejected. The 

calculated Pearson r correlation coefficient is shown in 

Table 4.28. Figure 4.9 shows a modified scattergram of the 

observed data with an approximated linear curve estimation. 
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Table 4.2 8 

Pearson r Correlation Coefficient for the 
NPBEA Domain Item Identification Scores 
and Number of Information Nodes Visited 

Decision Making Task 

Pearson r Coefficient 

Significance (2-tailed) 

Information 
Nodes Visited 

0.232 

0.167 
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Figure 4 . 9 . Scattergram with Linear Curve Est imat ion 
for Hypothesis 8 ( a ) . 
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Hypothesis 8(b) stated that there is no correlation 

relationship between the time on task and the NPBEA domain 

item identification scores of case simulation participants. 

Correlating the principals' NPBEA domain item 

identification scores with their corresponding time on task 

in minutes tested this hypothesis. Hypothesis testing using 

the Pearson r correlation coefficient indicated that there 

was no significant correlation relationship between the 

time on task and the NPBEA domain item identification 

scores of case simulation participants. With a p-value of 

.30, the null hypothesis was not rejected. The calculated 

Pearson r correlation coefficient is shown in Table 4.29. 

Figure 4.10 shows a modified scattergram of the observed 

data with an approximated linear curve estimation. 

Table 4.29 

Pearson r Correlation Coefficient for the 
NPBEA Domain Item Identification Scores 

and Time On Task 

Decision Making Task 

Pearson r Coefficient 

Significance (2-tailed) 

Time On Task 

0.178 

0.293 
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Time On Task 

Figure 4.10. Scattergram with Linear Curve Estimation 
for Hypothesis 8(b). 

Hypothesis 8(c) stated that there is no correlation 

relationship between the satisfaction of participants and 

the NPBEA domain item identification task performance of 

case simulation participants. Correlating the principals' 

NPBEA domain item identification scores with their 

corresponding responses to the usability questionnaire 

tested this hypothesis. Hypothesis testing using the 

Pearson r correlation coefficient indicated that there was 

no significant correlation relationship between the 

satisfaction of participants and the NPBEA domain item 

identification scores of case simulation participants. With 

p-values exceeding .30, the null hypotheses were not 
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rejected. The calculated Pearson r correlation coefficients 

are shown in Table 4.30. 

Table 4.3 0 

Pearson r Correlation Coefficients for the 
NPBEA Domain Item Identification Scores and 

Principal Satisfaction for Ease of Use 
and Simulation Program Purpose 

Decision Making Task 

Pearson r Coefficient 

Significance (2-tailed) 

Ease 
of Use 

0.163 

0.335 

Simulation 
Program 
Purpose 

0.168 

0.319 

Summary 

A sample of 42 principals who participated in an 

assessment program at a regional education service center 

participated in this study. Data were collected from this 

sample to address the research questions and test the 

presented hypotheses. 

Null hypotheses Ĥ , H^, H3, Ĥ , H,, and Hg were analyzed 

using the SPSS Bivariate correlation procedure. The Pearson 

product-moment correlation coefficient, r, was calculated 

for each specified pair of variables to determine whether 

the null hypotheses should be retained or rejected. The 

correlation coefficient for the correlated variables, NPBEA 
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domain item identification scores and AC-CE learning style 

continuum, of the null hypothesis for Ĥ ^ was found 

significant. This hypothesis was rejected and the 

alternative hypothesis was supported. The correlation 

coefficients for the specified pairs of variables of the 

null hypotheses for Ĥ , Ĥ , H3, Ĥ^̂, H,, and Hg were not found 

significant. These hypotheses were retained. 

Null hypotheses Ĥ  and Hg were analyzed using the SPSS 

multiple regression procedure. The regression model and 

corresponding coefficients were calculated for each 

specified variable relationship to determine whether the 

null hypotheses should be retained or rejected. The 

computed regression model for hypothesis Hj was found a 

significant predictor model when considering the 

impulsivity-reflectivity continuum of non-assimilators for 

the reflective thinking score. Hypothesis Ĥ  was rejected 

and the alternative hypothesis was supported. The computed 

regression model for hypothesis Hg was not found a 

significant predictor model for the reflective thinking 

score. Hypothesis Hg was retained. 

Cognitive styles were found to have an effect on the 

reflective thinking scores and the NPBEA domain item 

identification scores of case simulation participants. This 

was observed in the significant correlation relationship 

between NPBEA domain item identification decision-making 

task and the AC-CE cognitive style continuum. Additionally, 
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a significant predictor relationship was observed for the 

reflective thinking decision-making task, the learning-

style types, and the impulsivity-reflectivity continuum. 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

The ability to provide meaningful experiences through 

computer-based simulations is a desired outcome of the 

multimedia-based case simulation used in this study. This 

chapter presents a summary of the information obtained from 

the study that helped answer the proposed research 

questions concerning the case simulation program and its 

program users. Conclusions, based on the research findings 

of the study, are presented and discussed. Finally, 

recommendations for further research are presented. 

Summary of the Study 

The purpose of this study was to examine a multimedia-

based case simulation program and determine how cognitive 

style influences performance outcomes of program users. The 

cognitive styles and performance outcomes of the users of 

the case simulation program were the primary variables 

studied to provide valuable information about the program 

and its designed learning outcomes. 

This study was conducted at an education service center 

in Texas and involved 42 principals. Principals were the 

primary target audience of the multimedia-based case 

simulation that was used in this study. The principals 
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provided the research data needed to analyze the case 

simulation program. They participated in an assessment 

program provided by the education service center. The case 

simulation component of the assessment program was used to 

facilitate the process in acquiring the data needed to 

address the eight proposed research questions of the study. 

The researcher conducted this study to address the 

following research questions: 

1. Is there a relationship between impulsivity-

reflectivity and the reflective thinking scores of case 

simulation participants? 

2. Is there a relationship between learning style and 

the reflective thinking scores of case simulation 

participants? 

3. Is there a relationship between impulsivity-

reflectivity and the National Policy Board for Educational 

Administration (NPBEA) domain item identification scores of 

case simulation participants? 

4. Is there a relationship between learning style and 

the NPBEA domain item identification scores of case 

simulation participants? 

5. Is there a relationship between impulsivity-

ref lectivity, learning-style type, and the reflective 

thinking scores of case simulation participants? 
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6. Is there a relationship between impulsivity-

ref lectivity, learning-style type, and the NPBEA domain 

item identification scores of case simulation participants? 

7. Is there a relationship between navigation patterns, 

time on task, participant satisfaction, and the reflective 

thinking scores of case simulation participants? 

8. Is there a relationship between navigation patterns, 

time on task, participant satisfaction, and the NPBEA 

domain item identification scores of case simulation 

participants? 

Nondirectional null hypotheses were generated from the 

research questions. The analysis of the hypotheses required 

the use of relational statistical procedures. A correlation 

approach was used to measure the relationships between 

identified case simulation variables and the impulsivity-

reflectivity continuum and, the AC-CE and AE-RO learning 

style continuums. A multiple regression model was used to 

determine predictor variable relationships between the 

reflective thinking scores or NPBEA domain item 

identification scores and the impulsivity-reflectivity 

continuum and the learning-style type. Each hypothesis was 

addressed using the appropriate analysis procedure. 

Several instruments were used to obtain the selected 

variables of the study. They included a demographic 

questionnaire, the Kolb Learning Style Inventory (LSI-IIa), 

a Matching Familiar Figures test, and a usability 



128 

questionnaire. Other variables were obtained through the 

multimedia-based case simulation program. Participation in 

this study was voluntary. Participants received information 

about the study and were required to sign a volunteer 

consent form before completing any part of the research 

materials. 

Conclusions and Discussion 

The results of this study indicate that significant 

relationships existed among some of the variables tested. 

Cognitive Style and the Case Simulation Activity 

A significant correlation relationship was observed 

between the NPBEA domain item identification decision

making task and the (AC-CE) learning style continuum. NPBEA 

domain item identification measures the participants' 

selection accuracy of domain items used to support answer 

selections. Program users who received a higher score for 

the NPBEA domain item identification task had lower (AC-CE) 

learning style scores. This indicates that program users 

who had higher NPBEA domain item identification scores 

tended to apply attributes of the concrete expereince 

learning mode. This included an open-minded and adaptable 

approach to change and learning from specific expereinces. 

A significant predictive relationship was observed for 

predicting the reflective thinking score using the 
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impulsivity-reflectivity continuum and learning-style type. 

The reflective thinking score was used to measure 

particpants' leadership preferences based on their answer 

selections. A higher score indicated the participants' 

selection of a dominant leadership track preference: closed 

transactional, open transactional, and tranformational. 

Program users who received a higher reflective thinking 

score were less impulsive and spent more time on task. 

The case simulation activity presented information 

through a simulated environment that was familiar to the 

user. Payne et al. (1993) describes decision-making tasks 

as being designed to promote problem-solving strategies and 

knowledge base building. The case simulation program 

presented the task in a manner that is generally ill-

defined. The program user relied on internal cognitive 

processes to proceed to the final goal state. 

Cognitive style is a predictor of the decision-making 

task performance associated with the case simulation 

reflective thinking activity. Cognitive style also 

correlates significantly with the NPBEA domain item 

identification scores. Information acquisition strategies 

used by program users appeared to influence NPBEA domain 

item identification task performance. Finally, program 

users indicated that the multimedia-based case simulation 

program was easy to use and that the purpose of the program 

was useful and meaningful. 
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Findings of this study indicate that impulsivity is a 

factor to consider in the case simulation decision-making 

task and this confirms Grieve's (1992) findings on 

cognitive styles and informed decision-making. Principals 

used different strategies to complete the case simulation 

activities. This confirms similar findings of Tymo (1995), 

although, the level of strategies used by principals to 

complete the case simulation was not examined in depth. 

Principals' Reflective Strategies 

Impulsivity was found to be a significant predictor of 

the reflective thinking decision-making task of principals 

who used the case simulation program. The use of case 

studies to promote reflective thinking skills in principals 

is a viable tool that should be used. Kowalski (1995) 

points out that reflection must be acquired through 

professional preparation. 

Kagan and Kogan (1970) indicated that the tendency to 

be impulsive is stable over both time and tasks and is 

somewhat modifiable. This suggests that impulsive 

principals may be able to modify this cognitive style with 

professional preparation. Additionally, findings of this 

study indicate that adaptability to change is a useful tool 

for completing decision-making tasks, such as the NPBEA 

domain item identification task. Impulsivity was not a 

significant predictor of this decision-making task. The 
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attributes provided by the learning-style inventory suggest 

that adaptability to change and learning from specific 

expereinces are strategies the case simulation principals 

may have used to make answer selections. 

The case simulation can provide meaningful experiences 

to the program user. It can present new information to 

enhance the user's knowledge base. Additionally, it can be 

used as a tool for honing reflective thinking skills. 

Program users can apply previously acquired knowledge and 

skills and use reflective thinking processes to improve 

their problem solving skills. Simulations and cases can 

provide a powerful combination for integrating theory and 

practice, teaching critical thinking, developing problem-

solving skills, and refining the process of reflection 

(Kowalski, 1995) . 

Implications for Trainers and Developers 

The case simulation used in this study provided 

important information about computer-based simulations and 

design that involve reflective thinking and decision-making 

tasks. Cognitive style is a factor to consider when 

designing instructional programs that include similar 

decision-making tasks. Computer-based instruction designers 

use instructional technology theory and research to design 

and develop instructional modules. Addressing impulsivity 

issues within a computer-based program may benefit the 



132 

targeted users of a software title. Considering the 

information processing skills of these users will also be 

beneficial to their success. 

The design of the case simulation program provided a 

familiar metaphor to inexperienced case simulation program 

users. It is recommended that when designing information 

rich environments with ill-defined problem tasks, that the 

designed interface be as easy to use as possible. This 

tends to reduce the cognitive load of new users of the 

program. Decision-making tasks can be accomplished if users 

can complete the tasks easily and efficiently. 

Boyle (1997) points out that context is a construction 

placed upon the environment to make holistic sense of that 

environment. Content structuring, interactivity and 

creating compositional framework provide for contextual 

construction of multimedia simulations. Considerations can 

be made for impulsive program users, when impulsivity is 

known to influence these users' decision-making task 

performances. 

The design of case simulation programs to address 

impulsive program users could involve an additional 

activity designed to promote reflectivity among all program 

users. This activity could require program users to use a 

specific amount of time within the designed activity. This 

activity would be used in conjunction with the reflective 
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thinking activity. Together, the combined effects of the 

activities would reduce the impulsiveness of program users. 

Such a strategy would not remove other factors from 

influencing the performance of program users as they 

complete reflective thinking decision-making tasks. Trainer 

and developers are not always able to determine whether 

program users are impulsive or what their learning style 

type may be. The use of learning style inventories can be 

very beneficial to the program user, when outcomes 

associated with the inventory are used within the context 

of the instructional delivery process. 

The case simulation program is effective in providing a 

design interface that is easy to use and a program purpose 

that is meaningful. Considerations should be made to 

address the differences observed between impulsive and 

reflective program users. As previously mentioned, an 

additional activity could be designed and applied with the 

existing reflective thinking decision-making activity. 

Other factors may exist that affect the reflective thinking 

scores of program users. This is highly probable since only 

16.3% of the variability of the reflective thinking scores 

is accounted for by the impulsiveness of program users. 

Some possible factors to consider predictors of the 

reflective thinking scores of program users are leadership 

style, curricular areas of program users, locus of control, 

and previous experience with similar topics in professional 
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practice or in case studies. Inquiry into these areas may 

provide additional information and predictor variables for 

the reflective thinking scores and may provide additional 

information about the effectiveness of the case simulation 

program. 

Implications and Recommendations 

The findings of this research support the cognitive 

style studies outlined in Chapter II. The following 

findings were observed: 

1. Cognitive style is a predictor of the reflective 

thinking decision-making task used in the study and can be 

considered a potential predictor of other decision-making 

task performance activities. 

2. NPBEA domain item identification scores correlate 

significantly with the cognitive style. This confirms that 

cognitive style indicates preferences associated with 

information processing tasks. 

3. Relationships do exist between cognitive style, the 

reflective thinking decision-making task, and the NPBEA 

domain item identification task. 

4. Principals use cognitive styles and information 

processing skills to solve decision-making tasks. 

These results provide meaningful support to decision

making research and extend this support to multimedia-based 

case simulations. Decision-making tasks that require 
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multiple problem-solving strategies do require adaptive 

response to tasks based on desired outcome states. 

Cognitive styles, information processing strategies, and 

adaptability to change seem to impact the case simulation 

outcome states. 

The design of the multimedia-based case simulation 

program focuses on the environment a principal would 

probably encounter in his or her work environment. Program 

users seemed comfortable with this simulation environment. 

The program usability questionnaire supported this 

observation with positive satisfaction levels associated 

with ease of use and overall program purpose. The decision

making tasks of the case simulation program encompass 

reflective and experiential thinking processes. These 

processes were observed in the decision-making task 

activities of the case simulation program and the observed 

regression models for each activity. 

Based on the results of this study, the following 

recommendations for further research are provided. 

1. This study should be replicated to determine if 

similar decision-making task performance outcomes are 

observed for a different group of principals. 

2. Other variables, such as leadership style, locus of 

control, and previous case study experiences should be 

considered as possible reflective thinking decision-making 
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score predictors to improve the observed regression model 

for the case simulation decision-making tasks. 

3 . The performance of impulsive program users should be 

addressed with an additional reflective processing activity 

that could be implemented with the existing reflective 

thinking decision-making activity. 

4. Other case simulation program topics should be 

researched to determine if similar findings associated with 

cognitive styles and problem-solving strategies are 

observed for this different program content. 

5. Experimental variations of the multimedia-based case 

simulation program should be explored to determine optimum 

design features and improve users' decision-making task 

performances. 

6. This research should be extended to preservice 

principals to determine if cognitive styles and information 

processing strategies have a similar effect on their case 

simulation decision-making task performances. 

7 . The application of a repeated measures research 

approach should be explored to determine the reliability of 

the decision-making task design and stability of the 

multimedia-based case simulation program design. 
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Figure A.l The Case Simulation Main Office Screen 
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Figure A.2 The Case Simulation Data Files Screen. 
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Figure A.3 The Case Simulation Policies Screen. 
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Figure A.4 The Case Simulation Domain Item Screen. 
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Figure A.5 The Case Simulation Video Viewing Screen 
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Administrator Case Simulation 
Collaborative Leadership CD-ROM Case 

Volunteer Consent Form 

I agree to participate in the study entitled "The Effects of Conceptual Tempo and Learning Styles 
on the Reflective Thinking and Decision Making of Principals in a Multimedia Case Simulation." 

I understand that the purpose of the study is to learn about the relationships that may exist between 
conceptual tempo, learning styles, and the decision making task outcomes generated from principals who 
use the case simulation program. My participation will require approximately thirty to forty minutes of 
time to complete the four assessment instruments. 

The four instruments to be completed include: 
1. The learning Style Inventory which will require me to rank-order the twelve presented 

statement sets that best reflect my preferred learning styles. 
2. A computerized Matching Familiar Figures Test which will present twelve items that require 

me to choose one of eight alternative figures that matches the presented standard figure. 
3. A Demographic Questionnaire which will require me to provide information about my work 

experience, personal attributes, and computer experience. 
4. A case simulation program usability questionnaire. 
I understand that I will work through and complete the case simulation prototype program and will 

use the provided materials to record my decisions. I understand that these materials will be used to help 
the researcher learn about the relationships that are being studied. 

If I choose to receive any of the results from the research activity, I understand that I must provide 
my name to the regional education service center representative, so that these results can be mailed to me. 
These results will not be shared with anyone, but me. I will receive a summary of the results of the study 
when it is completed. 

I understand that I may discontinue participation in the study any time prior to submission of the 
assessment instruments to the researcher. 

I understand that, in the event of physical injury resulting from the research procedures described 
to me, that Texas Tech University and their affiliates are not able to provide financial compensation nor 
absorb the cost of medical treatment. However, necessary facilities, emergency treatment, and 
professional services will be available to research subjects, just as they are to the community generally. 
Further information about these matters may be obtained from Dr. Robert M. Sweazy, Senior Associate 
Vice President for Research, (806)742-3884, Room 203 Holden Hall, Texas Tech University, Lubbock, 
Texas 79409-1035. 

I am willing to voluntarily participate in this research study. 

Name (Please Print) Date 

Signature Signature of Witness to Oral 
Presentation 
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ADMINISTRATOR CASE SIMULATION 
PARTICIPANT DEMOGRAPHIC PROFILE 

Instructions: Please complete this DEMOGRAPHIC profile, filling in your full name, and checking the appropriate 
space(s) for each item listed. 

Sex: Female Male 

Ethnic Group: African American Asian Hispanic White Other 

Age: 21-25 26-35 36-45 46-55 56-65 Over 66 

Number of years as administrator in present school: (Please write in the number) 

Total number of years of administrative experience in Texas: (Please write in the number) 

Do you have previous work experience outside the field of education? Yes No 

Total number of years of administrative experience: (Please write in the number) 

Educational Level (please check only one): Bachelors Specialist Other 

Masters Doctorate 

Total number of years of classroom teaching experience: (Please write in the number) 

Subject Area(s) in which you have the most professional knowledge/expertise (please check as many as apply): 

Basic Skills/Elementary Special Education Social Sciences 
Fine Arts English/Language Arts Vocational Education 
Math Foreign Language Other (Please specify): 
Biological/Physical Sciences Physical Education 

How familiar are you with the National Policy Board for Educational Administration (NPBEA) Standards document for 
school principals? (Please circle one number.) 

Unfamiliar Familiar 
1 2 3 4 5 

How familiar are you with Texas Learner-Centered Proficiencies for school administrators? (Please circle one 
number.) 

Unfamiliar Familiar 
1 2 3 4 5 

What is your computer experience level? 

Beginner Intennediate Advanced 
1 2 3 4 5 6 7 8 9 10 
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COLLABORATIVE LEADERSHIP 
CASE QUESTIONS 

Directions: The following ten questions are based on the Collaborative Leadership CD-ROM case. 
You should have viewed each corresponding digital video scene before making an answer 
selection. Please follow the directions as they are presented in this booklet. 

Please assume the role of principal in this case and respond to the following multiple choice 
questions. 

Scene 1: 

(1) View Scene 1 of the Collaborative Leadership case. 
(2) Read question 1 and circle your answer selection for this question. 

1. What is the most compelling surface-level issue confronting you and your 
colleagues in this case situation? 

a. how to effectively integrate technology into schoolwide instructional 
delivery 

b. how to foster open dialogue among school community members on a 
curricular vision for the school 

c. how to move the campus improvement team and interview committee 
forward expeditiously to hire a new technology specialist 

(3) Click the video mark icon and type Q1 in the comment box. 
(4) Click the save button. 
(5) Select NPBEA domain items that you believe support your answer selection for question 1. 
(6) Click the save button (repeat 3x more) and return to the digital video viewing area. 
(7) You may view Scene 1 again, if desired. 
(8) Read question 2 and circle your answer selection for this question. 

2. What is the most compelling deep, organizational issue confronting school 
community leaders in this case situation? 

a. how to move the campus improvement team and interview committee 
foHA/ard expeditiously to hire a new technology specialist 

b. how to effectively integrate technology into schoolwide instructional 
delivery 

c. how to foster open dialogue among school community members on a 
curricular vision for the school 

(9) Click the video mark icon and type 02 in the comment box. 
(10) Click the save button. 
(11)Select NPBEA domain items that you believe support your answer selection for question 2. 
(12)Click the save button (repeat 3x more) and return to the digital video viewing area. 
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Scene 2.1: 

(1) View Scene 2.1 of the Collaborative Leadership case. 
(2) Read question 3 and circle your answer selection for this question. 

The teachers' opposition to the technology specialist hiring initiative 
portrayed in this scene is primarily attributable to a lack of effectiveness in: 

a. clearly articulating payoffs to individual teachers and departments of the 
technology specialist position 

b. encouraging teachers to actively participate with colleagues in exploring 
the value to the school learning community of successfully integrating 
technology into daily instruction 

c. allowing for sufficient teacher input regarding the technology specialist 
position 

(3) Click the video mark icon and type 03 in the comment box. 
(4) Click the save button. 
(5) Select NPBEA domain items that you believe support your answer selection for question 3. 
(6) Click the save button (repeat 3x more) and return to the digital video viewing area. 
(7) You may view Scene 2.1 again, if desired. 
(8) Read question 4 and circle your answer selection for this question. 

4. To deal with teachers' negative reactions to the technology specialist hiring 
initiative, you as principal would: 

a. encourage the campus improvement team to engage in ongoing 
discussions about the technology specialist initiative and to actively 
monitor the hiring process 

b. actively reaffirm group consensus about the technology specialist 
position reached at the campus improvement team meeting (scene 1) 

c. emphasize payoffs to individual faculty and departments of having the 
technology specialist on the faculty 

(9) Click the video mark icon and type Q4 in the comment box. 
(10) Click the save button. 
(11)Select NPBEA domain items that you believe support your answer selection for question 4. 
(12)Click the save button (repeat 3x more) and return to the digital video viewing area. 
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Scene 2.2: 

(1) View Scene 2.2 of the Collaborative Leadership case. 
(2) Read question 5 and circle your answer selection for this question. 

What is your view regarding teachers' perceptions of the responsibilities of 
the technology specialist? 

a. teachers' perceptions are legitimate, and based on real time constraints 
associated with teachers' professional work 

b. teachers' perceptions are legitimate, and based on teachers' conviction 
that the technology specialist position reap tangible payoffs for both 
individual teachers and departments 

c. teachers' perceptions are illegitimate, and based on teachers' lack of 
indepth understanding of the role of technology in the curriculum 

(3) Click the video mark icon and type Q5 in the comment box. 
(4) Click the save button. 
(5) Select NPBEA domain items that you believe support your answer selection for question 5. 
(6) Click the save button (repeat 3x more) and return to the digital video viewing area. 
(7) You may view Scene 2.2 again, if desired. 
(8) Read question 6 and circle your answer selection for this question. 

As principal, how would you respond to continued resistance on the part of 
teachers to the technology specialist hiring initiative? 

a. ignore teachers' complaints and move fonward with the hiring process 

b. encourage teachers to voice their genuine concerns, and have the 
campus improvement team reevaluate the technology specialist hiring 
initiative 

c. encourage teachers to voice their genuine concerns while continuing to 
move fon/vard with the hiring process 

(9) Click the video mark icon and type 06 in the comment box. 
(10) Click the save button. 
(11)Select NPBEA domain items that you believe support your answer selection for question 6. 
(12)Click the save button (repeat 3x more) and return to the digital video viewing area. 
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Scene 2.3: 

(1) View Scene 2.3 of the Collaborative Leadership case. 
(2) Read question 7 and circle your answer selection for this question. 

7. What do you feel is the actual involvement level of community members 
(i.e., parent and business leader) in the collaborative decision making 
process in this case situation (irrespective of community member 
willingness to be involved)? 

a. minimal 

b. average 

c. strong 

(3) Click the video mark icon and type 07 in the comment box. 
(4) Click the save button. 
(5) Select NPBEA domain items that you believe support your answer selection for question 7. 
(6) Click the save button (repeat 3x more) and return to the digital video viewing area. 
(7) You may view Scene 2.3 again, if desired. 
(8) Read question 8 and circle your answer selection for this question. 

8. What do you perceive to be the most influential contributing factor 
affecting the decision making participation level of community members 
(i.e., parent and business leader)? 

a. effectiveness (or lack of) in fostering open dialogue among school 
community members on a curricular vision for the school 

b. effectiveness (or lack of) in integrating technology into schoolwide 
instructional delivery 

c. effectiveness (or lack of) in moving forward expeditiously to hire a new 
technology specialist 

(9) Click the video mark icon and type 08 in the comment box. 
(10) Click the save button. 
(11)Select NPBEA domain items that you believe support your answer selection for question 8. 
(12)Click the save button (repeat 3x more) and return to the digital video viewing area. 
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Scene 3: 

(1) View Scene 3 of the Collaborative Leadership case. 
(2) Read question 9 and circle your answer selection for this question. 

9. Following the teacher's revelation in this scene, as principal what would be 
your preferred immediate course of action? 

a. meet with individual teachers and listen to their concerns 

b. reconvene the campus improvement team, acknowledge that you as 
principal have become aware of some member anxiety, and encourage 
open dialogue on member concerns 

c. reconvene the campus improvement team, reaffirm group consensus on 
the technology specialist position, and move the hiring committee 
fonward assertively 

(3) Click the video mark icon and type 09 in the comment box. 
(4) Click the save button. 
(5) Select NPBEA domain items that you believe support your answer selection for question 9. 
(6) Click the save button (repeat 3x more) and return to the digital video viewing area. 
(7) You may view Scene 3 again, if desired. 
(8) Read question 10 and circle your answer selection for this question. 

10. As principal, what would be most important to you as part of a long-term 
plan to address this case challenge? 

a. developing common understanding and vision among all school 
community members about the purposes and payoffs of a technology-
integrated curriculum 

b. providing consistent direction in expediting the technology specialist 
hiring and induction process 

c. convincing teachers that the new technology specialist will facilitate 
rather than hinder their professional work 

(9) Click the video mark icon and type 010 in the comment box. 
(10) Click the save button. 
(11)Select NPBEA domain items that you believe support your answer selection for question 10. 
(12)Click the save button (repeat 3x more) and return to the digital video viewing area. 
(13) Finally, If you would like to make any additional video marks and select NPBEA domain 

items for these, please do. 
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Administrator Case Simulation Software 
Program Usability/Self-Assessment Questionnaire 

This questionnaire is designed to tell us how you feel about the case simulation prototype program and if 
the case simulation tasks have been useful to you. Please circle the number that most clearly expresses 
how you feel about a particular statement. Write in comments you have below each question. All 
responses will be confidential. 

Use the following scale for questions 1 through 5. 

1 
Very 
)ifficult 

2 
Difficult 

3 
Neither 

Easy Nor 
Difficult 

4 
Easy 

5 
Very 
Easy 

1. Using the software was: 

2. Finding information in the software was: 

3. Completing the case simulation tasks was: 

4. Using the program features provided in the case simulation was: 

1 2 3 4 

5. Navigating through the case simulation program was: 

1 2 3 4 

Use the following scale for questions 6 through 10. 

1 
Strongly 
Disagree 

2 
Disagree 

3 
Neither 

Agree Nor 
Disagree 

4 
Agree 

5 
Strongly 
Agree 

6. The case simulation program is interesting to use. 

1 



1 6 5 

Use the following scale for questions 6 through 10. 

1 2 3 4 5 
Strongly Disagree Neither Agree Strongly 

Agree disagree Agree Nor 
Disagree 

1. The case simulation experience was challenging. 

1 2 3 

2. The case simulation software helps me see how I can apply the NPBEA domain items to real 
dilemmas of practice. 

1 2 ^ A ^ 

3. The tasks I completed in the case simulation program will be valuable to me. 

1 2 3 4 5 

4. The case simulation problem solving experience will be helpful to me in the future. 

1 2 3 4 5 

5. What did you like best about the software? 

6. What suggestions would you have for changing or improving the software? 
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Contact Information for the 

Kolb Learning Style Inventory: 

Hay/Mcber Training Resources Group 

116 Huntington Avenue 

Boston, MA 02116 

Voice: 617-927-5080 

Fax: 617-927-5060 
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