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ABSTRACT 

This study sought a solution to the research problem stated as the lack 

of a curriculum development model to accelerate curriculum development 

under conditions of urgent need in higher education. The study had two 

purposes: (1) to develop a prototype model for accelerated curriculum 

development for use under conditions of urgent need, and (2) to study the 

process of accelerated curriculum development. A three phase qualitative 

case study was designed to address the research problem and purposes. 

In phase one, simultaneous research and curriculum development 

were undertaken to develop training objectives designed to meet an urgent 

training need in military aviation safety: the effects of extreme fatigue on U. 

S. Air Force B-IB bomber flight crews. 

In phase two, these data were analyzed searching for factors relevant 

to accelerated curriculum development. Five primary findings resulted. (1) 

Combining researcher and curriculum developer roles accelerated the 

curriculum development effort. (2) The researcher/curriculum developer 

(R/CD) must prepare him/herself to the level of the connoisseur in the content 

area to be studied in the field research environment. (3) Effective time 

management and organizational skills were essential prerequisites for 

successful accelerated curriculum development. (4) Five specific interaction 

sets were identified for effective accelerated curriculum development in the 

field, with particular emphasis placed on the development of the Ancillary 

Support Network (ASN). (5) Simultaneous data collection and analysis 

accelerated curriculum development by allowing the R/CD to conceptualize 

the problem domain and develop effective instructional strategies. 
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In phase three, findings were consolidated into steps and a prototype 

model was developed and presented to a panel of 25 curriculum development 

experts from the fields of higher education, industry, and the military. 

Feedback from this theoretical sampling resulted in adjustments to the 

model and the final prototype model for accelerated curriculum development 

under conditions of urgent need was constructed. 
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CHAPTER I 

INTRODUCTION TO THE PROBLEM 

1.1 Background of the Study 

There are several critical fields in which timely knowledge can 

literally mean the difference between life and death. In areas such as 

medicine, industrial safety, and aviation safety, technological or 

informational breakthroughs must quickly reach those who have their 

hands on the controls. These controls may be a scalpel in the hands of a 

surgeon, an industrial crane, or a supersonic military aircraft. Current 

curriculum development models stress methodical system approaches and 

are not designed to meet critical time constraints. The researcher saw a gap 

in existing curriculum development theory and set out to discover if a model 

for accelerating curriculum development could be developed. 

This was a three-phase, case study in accelerated curriculum 

development as it was applied to one specific example of urgent need, 

fatigue effects on B-IB bomber flight crew performance. The specific 

performances analyzed were associated with air crew coordination, 

commonly called Crew or Cockpit Resource Management (CRM). The first 

phase of the study focused on an instance of urgent need, looking for factors 

relevant to accelerating curriculum development. The second phase was the 

analysis of these factors, using theory taken from the fields of curriculum 

development, group dynamics, and applied communications, to determine 

salient themes regarding curriculum development processes. In the third 

and final phase, the findings of the analysis were utilized to construct a 

model for accelerated curriculum development. The research began with an 



integrated look at curriculum development factors discovered during the 

investigation of fatigue effects relative to flight crew performance. 

1.2 Fatigue Effects on Air Crew Performance: 
An Instance of Urgent Need 

During Operation Desert Storm, a B-52 bomber crashed into the 

ocean several miles short of its intended landing base, killing several 

members of the flight crew. A subsequent investigation listed flight crew 

"fatigue" as a primary cause of the accident (Air Force Safety Agency, 1990). 

Air Force safety regulations prohibit further detailed discussion of the 

specifics of the accident outside of official channels but the events leading 

up to the disaster were enough to make the most seasoned "long-haul" 

aviator wince. 

The current trend towards commercial air carrier mergers and 

changing routes, as well as new roles for many of the military transport air 

crews and long range bomber aircraft, make increased knowledge of the 

impact of fatigue a disciplinary imperative (Oliveri, 1992). Many military 

units are now training for taskings that would require their crews to 

launch, with minimum preparation, on attack missions half-way around the 

world and back. The data from fatigue effects studies on flight crew 

members facing long duration missions is overdue and is a current flight 

crew training issue (Graeber, 1990). However, in spite of the urgency of the 

need, there was not a developed and tested curriculum development method 

for rapidly developing this information into existing training. This research 

sought to identify methods through which curriculum developers could 



accelerate the developmental process without significantly sacrificing the 

quality of the course content. 

The most logical place for fatigue training to be addressed is within 

the courses referred to in the aviation industry as Crew Resource 

Management (CRM). These courses are taught under various names 

throughout the aviation community, including higher education 

institutions, private flight schools, and in civilian and militaiy professional 

aviation. The largest single program area of study within higher education 

would be the Airway Science Degree. Faculty members in these programs 

offer training for future aviators at over 119 colleges and universities 

(University Aviation Association, 1992). The impact of CRM has been well 

documented over the past 15 years and is now required training at most 

domestic and foreign airlines as well as in the military (Diehl, 1991). 

However, in spite of mounting evidence on the effectiveness and critical 

safety implications of CRM training in both civilian and military aviation 

arenas, this field is no more adaptable to rapid curricular change than any 

other. Changing the curriculum is still a cumbersome process, even in the 

face of critical need. 

It is logical to "front load" this new information into training 

programs at institutions of higher education as well other areas responsible 

for training tomorrow's aviators today. By placing critical safety related 

information at the beginning of the aviation educational continuum, we will 

have our aviation professionals trained on important safety issues such as 

fatigue before beginning their commercial or military flying careers. 

A well-known aviation poster from an anonymous source states: 

"Flying itself is not inherently dangerous, but to even a greater extent than 
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the sea, it is terribly unforgiving for any failures of preparation, 

carelessness or neglect." The text is written below an old photograph of a 

biplane tha t has crashed into a treetop. This message cuts to the heart of 

my thesis. Crucial information must have a means for rapid conversion 

from research to courseware to prevent these potential "failures of 

preparation." As mentioned above, in some critical fields, such as aviation 

and medicine, new information can mean the difference between life and 

death. The researcher refers to this lack of required information as "urgent 

need." There are currently no curriculum development models that 

adequately address the issue of urgent need, although several models, 

including DACUM (Norton, 1990), the "Wheel Model" (Burke and 

Caplinger, 1992), and the "Participatory Design Model" (Gayeski, Wood, & 

Ford, 1992) address certain aspects of the urgent need problem. Currently, 

curriculum developers working in areas which require rapid course 

development are unable to use an established curriculum development 

model and may be forced to short cut existing models, potentially resulting 

in inferior training in the very areas deemed most urgent. 

1.3 Statement of the Problem 

The research problem was the lack of a curriculum development 

model to accelerate curriculum development under conditions of urgent 

need in critical higher education settings. Examples from higher education 

would include the professional schools of medicine and industrial 

engineering, as well as other areas where unnecessary delays in curriculum 

development have potentially life threatening implications. This problem 

was investigated through analysis of curriculum development factors 



located during a study on the effects of fatigue on air crew performance, the 

example of urgent need used for this study. Specifically, the goal was to 

accelerate curriculum development of a fatigue training module in an 

aviation training field currently referred to as crew resource management 

(CRM), thereby providing a near term increase in understanding of these 

phenomena to meet an urgent aviation safety need. 

1.4 Purposes of the Study 

The purposes of this study reflected an approach to curriculum 

development that stressed content area as well as process. Higher 

education encompasses several fields of study where accelerated curriculum 

development may be required to meet urgently needed safety or professional 

needs. An example might be a sudden breakthrough in AIDS treatment 

research where the medical profession would have an urgent need to 

develop and field training programs to get the word out. Medical and 

nursing schools would not currently have a model for accelerated 

curriculum development with which to guide this urgent education and 

training need. 

The following areas define the breadth of the study. This study 

proposed: 

1. To develop a prototype model for accelerated curriculum 

development, for use in higher education under conditions of urgent need; 

2. To study the process of accelerated curriculum development. 

This study was not designed to produce grand scheme or broad stroke 

curriculum development theory. It did not set out to address or solve great 

societal issues. Rather, it was a "tip of the sword" effort, designed to assist 
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the educator or training expert who was requested or required to develop 

courseware on their own, and furthermore, to do it quickly. It was designed 

to extend existing curriculum development theory to the area of urgent need 

not currently addressed in curriculum development models within higher 

education, industry or the military. With appropriate guidance and 

advanced preparation, simultaneous research and curriculum development 

can efficiently accelerate curriculum development in critical fields of higher 

education, efficiently producing urgently needed training and educational 

materials. It was just such guidance that this study proposed to develop. 

1.5 Research Questions 

Four research questions addressed the accelerated curriculum 

development process as investigated in this instance of urgent need. These 

questions were developed to probe areas required to produce a prototype 

model for accelerated curriculum development. 

1. How will the combination of curriculum developer and researcher 

roles accelerate curriculum development in this instance of urgent need? 

2. What skills, techniques, and supplies facilitate the accelerated 

curriculum development process in the field? 

3. How can a field researcher/curriculum developer manage his/her 

time to effectively accelerate curriculum development in the field? 

4. What interaction sets, or social networks, facilitate effective 

curriculum development in the field? 



1.6 Significance of the Study 

The significance of the study can be divided into three levels: 

1. Lack of model for accelerated curriculum development in 

curriculum development field in general; 

2. Lack of model for accelerated curriculum development to be taught 

in curriculum development courses within higher education departments; 

3. Specific institutions within higher education requiring a model for 

accelerated curriculum development. 

First, inadequate curriculum development models currently force 

curriculum developers in any field to deviate from accepted models during 

accelerated, urgent need curriculum development. As mentioned above, 

this is especially significant in areas where time critical information may be 

delayed in reaching the operational environment in a field with life or death 

implications. The urgent need requirement should be addressed with the 

context of the overall field of curriculum development. 

The second level of significance, is that the concept of urgent need 

curriculum development should be addressed in higher education 

curriculum development courses. This research will provide a model to 

address this gap in coverage within curriculum development courses taught 

in higher education departments at America's colleges and universities. 

The third level of significance is aimed at specific institutions within 

higher education, those with urgent need requirements that have health 

and/or safety implications. Fields such as medicine, industrial management 

and safety, and aviation safety, all must deal with urgent need training 

requirements. This research will help address these requirements 



Of secondary significance, is that this specific example of urgent 

need, the effects of fatigue on air crew performance, will provide a near 

term increase in understanding of this phenomena in a critical military 

aviation safety area. 

1.6.1 Part One: Inadequate 
Curriculum Development Models 

The development of a new model for accelerated development of 

research findings into rapidly deliverable courseware has grown out of 

years of frustration with educational systems in both the civilian higher 

education and military arenas. Unnecessary and prolonged delays in the 

dissemination of available findings and information have frustrated 

students and instructors alike. Toffler (1990) states the thesis that 

information now provides the key raw material for wealth creation, so we 

can expect each level of the bureaucracy between the primary researcher 

and the student to carefully (and slowly) analyze all new knowledge and 

pass along only that which stakeholders have sufficiently filtered. If each 

level of the curriculum development bureaucracy is viewed as a potential 

stakeholder in the dissemination of knowledge, a multi-leveled curriculum 

development system may be unable to efficiently accelerate the curriculum 

development process, even under the most urgent of needs. Existing 

curriculum development theory and models fall into this categoiy. Jung 

(1991) points to an important link between stakeholders' interests and the 

implementation of group curriculum decisions. In the case of aviation 

related training and education, the stakeholders are often senior militaiy 

officials looking for the next promotion, or the budget branch, who views 
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new courses and training as expenses in terms of man-hours for 

development, and added training days for instruction. Similar conditions 

exist in college and universities. 

A current example of accelerated need with higher education 

implications can be seen in the AIDS health care crisis. Although many 

research findings did find their way to the consumer, the process of 

development and dissemination of the information battled political and 

religious agendas. While there may be multiple reasons for the delays, 

including legal and political considerations, the "trickle down" theory of 

knowledge dissemination is simply no longer adequate, especially when the 

issue is in a critical field, such as health care or aviation safety. 

A common perception in the aviation community is that training 

initiatives only occur at the price of human lives, in response to an accident. 

Because of this phenomenon, the call for the training is usually 

accompanied by high level pressure to get it done "yesterday." Brigadier 

General Robert Pfister, a Delta Airlines Captain and a Reserve Air Force 

officer, is in a unique position to see both civilian and military angles of the 

problem. Pfister states (personal communication, November 11, 1992): 

We need a method to get useful information directly into the 
hands of the users, but we must be certain that the 
understanding is crystal clear that it is to be used within the 
confines and rules of the institution as it currently exists. 

With this statement, the general recognizes the need for accelerated 

information delivery, but he fears a possible oversight problem with crew 

members using the new information in ways that violate existing 

regulations. The bottom line is that new information may not change old 
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rules, but it may better prepare aviators to effectively manage new 

challenges and problems. The study of fatigue implications on air crew 

performance is therefore, an ideal opportunity to study factors relevant for 

accelerating curriculum development under conditions of urgent need. A 

thorough understanding of fatigue, CRM, and how they interact within 

aviation safety is an important first step in preparation for the combination 

of researcher and curriculum development roles. 

Curriculum developers faced with the task of developing training 

materials under conditions of urgent need do not currently have a guiding 

curriculum development model. This need exists at three levels, curriculum 

development in general, specific courses of curriculum development 

instruction within higher education, and specific fields in higher education 

where urgent need has critical implications. Although various parts of 

existing models do apply to accelerated curriculum development, curriculum 

development theory does not adequately address the challenge of urgent 

need, especially in fields of higher education such as medicine, industrial 

safety, and aviation, where time delays in curriculum development have life 

and death implications. 

This study addresses a specific instance of urgent need within 

military aviation safety to analyze the accelerated curriculum development 

process, the lack of sufficient fatigue training for B-IB air crews. Faced 

with a changing mission, one that may require multiple long-duration 

flights by the same air crew, the B-IB flight community represents an 

example of training which is "late to need." A tragic and dramatic example 

of a possible fatigue-related mishap occurred during the course of this 

study, when a B-IB crashed shortly after midnight on a moonless November 
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night in the mountains of southwest Texas, killing all four crew members 

aboard instantly. 

1.7 Limitations 

This study is limited by the following factors. 

1. This curriculum development process involved one primaiy 

curriculum developer working on a single training module. As such, these 

findings require further validation in larger curriculum development 

settings. 

2. The flight crews sampled in this study were limited to four crews 

of highly trained military aviators. As such, other curriculum development 

efforts may have different communication and interaction findings. These 

specific results may not be applicable in other settings. 

3. The setting for the fatigue effects phase was a state of the art 

Weapon System Trainer (WST), a six-axis motion, full visual, high-fidelity 

simulator. However, it was not the actual aircraft and therefore certain 

stresses inherent with actual flight were not present in this study. 

Vibration levels, oxygen content, and other variables could be exactly 

duplicated. 

4. Because of the highly specialized nature of this setting, the theory 

or prototype model developed here may require some adjustment or 

modification in other settings. 

1.8 Site Selection 

Westfall Air Force Base in South Dakota and Thomas Air Force Base 

in Texas, were chosen for phase one of the study because of the availability 
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of the Weapon Systems Trainers required for the research. Pseudonyms are 

used for places and names to protect the anonymity of the study's 

participants. 

1.9 Basic Assumptions 

1. The researcher was capable and qualified to spot errors, 

deviations, and inconsistencies related to the mission of the flight crew. 

This bona fides is estabhshed in the definitions and methods section 

discussion on connoisseurship (Eisner, 1991). 

2. Air crew members attempted to successfully accomplish individual 

and crew mission objectives, to the best of their abilities. 

3. The specific example of urgent need used in this aviation study 

was similar in some curriculum development aspects to other urgent need 

examples from other fields. 

1.10 Definition of Terms 

In this study, these terms define concepts that are germane to the 

research questions. They are intended to apply to specific needs and 

examples of this study. Additional terms requiring definition are included 

in the glossary in Appendix C. 

Accelerated curriculum development model. In this study, it referred 

to a set of techniques and processes for conducting accelerated curriculum 

development of a training module in response to an urgent educational or 

training need. 

Crew resource management (CRM). In this study, this referred to the 

processes used by a flight crew to integrate and manage hardware, 
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software, people, and the environment to safely accompHsh mission 

objectives. 

Curriculum development In this study, it referred to the process of 

developing instructional objectives and training materials from a general 

content area for a single course or training module. 

Fatigue training. In this study, it referred to a module of training 

designed to acquaint flight crew members with the various effects and 

countermeasures that may impact their airborne performance. 

Flight crew. In this study, it referred to the members of a team 

trained to operate a given aircraft. In the B-IB it is composed of two pilots 

and two navigators with different specialties. 

Urgent need. In this study, it referred to a critical training 

requirement usually dealing with a situation where the lack of training 

poses grave consequences, perhaps the potential loss of human life. It 

implies a high priority training requirement as well as accelerated need. 

1.11 Methodology 

This report followed a research design of the interpretive case study 

(Merriam, 1988; Patton, 1990) in curriculum development using qualitative 

methodology. The qualitative paradigm was selected for its flexibility and 

utility in discovering the perceptions of the study's participants. For ease of 

methods discussion, study participants were divided into two categories, 

curriculum development participants and fatigue effects study participants. 

Although there was some overlap within these categories, they suffice for 

discussion of the qualitative tools utilized in the data collection and analysis 

of each. 

13 



This was a three-phase study which took place over a 19-month 

period between August, 1992 and Februaiy, 1994. Figure 1.1 illustrates a 

timeline for completion of the study. 

Preparation 
& Study of 

Urgent Need 
Example 

Phase I 

Field Research 
at Westfall & 
Thomas AF'B 

Fba»e II 

Model Development, Theoretical Sampling 
and Write up of the Report 

PJbasem 

Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb 
92 93 94 

Figure 1.1. Timeline for Three-Phased study. 

In phase one, the researcher studied an instance of urgently needed 

training, for which research-based course content was being generated. As 

part of an Air Force funded research project studying fatigue effects on air 

crew members, the researcher became part of a team assembled by a well-

known research laboratoiy to study this phenomenon. The role of this 

researcher was to rapidly turn research findings into courseware. 

Following an extensive literature review, it became apparent that there 

were no existing curriculum development models from higher education or 

elsewhere, that adequately addressed all required aspects of accelerated 

curriculum development. A research design was established that focused 
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not only on the processes required for accelerated curriculum development, 

but also on the development of a fatigue training module for air crew 

training, the instance of urgent need. Phase one took place from August, 

1992, through October, 1992. 

In phase two, which ran from October, 1992 through March, 1993, 

the researcher entered the field to collect data on fatigue effects and 

simultaneously study the accelerated curriculum development process. 

During this data collection period, the researcher/curriculum developer 

developed instructional objectives and strategies of instruction for a fatigue 

effects training module, thereby accelerating the curriculum development 

process. 

In phase three, which was accomplished from March, 1993 through 

February, 1994, the researcher developed a prototype model for accelerated 

curriculum development, using themes that emerged from the data 

analysis. A theoretical sampling was done on the prototype model, using 

feedback from curriculum development experts sampled from the areas of 

higher education, industiy, and the military. The experts sampled are 

listed in Appendix D. The names of those who responded as well as 

respondent specific comments will remain confidential to safeguard 

anonymity as promised in the theoretical sampling questionnaire cover 

letter. Final adjustments were made to the model and the research report 

was completed. 

Specific methods utilized in for this research were participant 

observation, interviewing, document collection, and questionnaires. 

Extensive use of audio tapes was made during participant observation and 

interviews. 
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1.11.1 Participant Observation 

Participant observation (Lincoln & Guba, 1985) is a qualitative tool 

used to discover pat terns within comprehensive data as they relate to a 

group. Additionally and equally important are the meanings and 

perceptions held by the members of that particular group (Patton, 1990; 

Spindler; 1982, Spradley, 1980). Participant observation was the primaiy 

data collection method utilized by the researcher in this study. It allows 

interaction with members of the "observed" group, and makes it possible for 

the researcher to try to reduce the tension or dissonance that tends to 

accompany the physical presence of a non-member when the group meets 

(Jung, 1991). 

1.11.2 Interviews 

Structured and informal conversational interviews (Patton, 1990) 

were utilized to probe areas identified during participant observ^ation. 

Some of these areas required further data to uncover salient themes, or to 

get at participants' perceptions. Informal conversational interviews allowed 

the participants to cover areas important to them, while structured 

interviews were used to cover areas that required a comparative analysis 

between groups (Bogdan & Biklen, 1992; Goetz & LeCompte, 1984). Needs 

analysis interviews were conducted with six curriculum developers using 

the structured approach. The unstructured approach was used for all other 

interviews. 

1.11.3 Document Collection 

Three types of documents were used to provide additional data for the 

study (Bogdan & Biklen, 1992). Government correspondence in the form of 
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memos, electronically transmitted messages, and curriculum development 

production documents, helped to establish a trail through which traditional 

and accelerated curriculum development timelines were tracked. Personal 

history and flying experience summaries were used to gain perspective on 

individual participants in phase one of the study. Additional documents 

compiling air crew performance in the aircraft simulator were used to help 

ascertain the performance of the flight crew under conditions of extreme 

fatigue. 

1.11.4 Questionnaires 

An open-ended questionnaire (Blase, 1986) was utilized to gain 

personal perspectives of the air crew members following each simulator 

"flight," for comparison purposes with field notes taken by the researcher 

during phase one of the study. Questionnaires were used instead of 

interviews because the fatigued air crew members preferred not to be 

interviewed following the long simulator flight. Questionnaires could be 

completed following a rest period and were considered less intrusive (and 

therefore more acceptable) to the fatigued crew members. Additionally, a 

short open-ended questionnaire was used to gain theoretical sampling 

(Strauss, 1987) or feedback from curriculum development experts on the 

completed prototype model for accelerated curriculum development. 

1.11.5 Audio Tapes 

Audio tapes were used extensively during phases one and two, the 

fatigue effects portion of the study. Care was taken to supplement the 

recorded materials with adequate and extensive field notes (Bogdan & 

17 



Biklen, 1992). Audio tapes of air crew member interaction during simulator 

missions as well as after mission interviews were transcribed verbatim for 

later analysis (Bogdan & Biklen, 1992). 

Data were analyzed during phases two and three, from October, 

1992, through December, 1993. 

1.12 Data Analysis 

The data were analyzed using codes that emerged from the data as 

well as those taken from existing theoiy (Bogdan «& Biklen, 1992; Strauss, 

1987). At first, the researcher used codes drawn from the literature, often 

referred to as "etic" codes, to assist in initial sorting of the data. These 

codes included those drawn from aviation applied communications theoiy 

(Foushee, 1984; Foushee & Kanki, 1989), group dynamics (Furlong, 1976), 

and Flanagan's (1954) Critical Incident Theory. As analysis continued, 

"emic" codes emerged from the data and more detailed analysis was 

possible. Jung (1991) refers to etic codes as an outsider perspective and 

emic codes as an insider perspective. In the case of this study, the codes fit 

nicely into these descriptions. Multiple "run throughs" of the data were 

accomplished during analysis to produce salient findings (Strauss, 1987). 

1.13 Ovei'view of the Chapters 

In Chapter I, the researcher has outlined the purposes and need for 

the study, in addition to briefly overviewing limitations of the study, 

definitions of selected terms, selected portions of the literature review, and 

research methodologies. 
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In Chapter II, the relevant literature is reviewed for the areas 

associated with the overall study, concentrating on curriculum development 

theory, current aviation-related training, fatigue, communications, and 

small group dynamics. The researcher deemed an extensive hterature 

review was necessary to prepare for the combined roles of researcher and 

curriculum developer. 

In Chapter III, the researcher discusses the rationale for the 

qualitative paradigm, and methods of data collection and analysis. 

Sampling procedures are described and justification provided. A detailed 

description of procedures for planning the project, gaining access to the 

research environment, interactions with both research and curriculum 

development groups, and project completion are provided. 

In Chapter IV, the researcher presents his findings. The researcher 

outlines where he began the project within current curriculum development 

theory, where he saw the need to deviate, exit, or expand existing theoiy, 

and where he tied back into mainstream curriculum development models. 

Curriculum development relationships, derived from data anatysis are 

established and interpreted. Theoretical bases of the findings are 

presented, tying the findings to the theoretical foundations of curriculum 

development, communication, and small group theoiy. 

In Chapter V, a summary of the study is given. Conclusions are 

drawn from the findings and their implications for higher education 

discussed. A prototype model for accelerated curriculum development is 

proposed, and recommendations for further testing and validation of the 

model are discussed. A summary of the entire study is concluded with 

questions proposed for further investigation. 
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1.14 Summary 

The lack of an adequate curriculum development model for 

accelerated curriculum development under conditions of urgent need has 

potentially tragic imphcations. The time lag that currently exists between 

research findings and the dissemination of those findings in higher 

education training programs is unnecessarily Hfe threatening. The overall 

purpose of this research is to develop a prototype model for accelerated 

curriculum development under conditions of urgent need. The second 

purpose of this research is to study the process of accelerated curriculum 

development in a field research environment. Through the study of this 

process and the development of this prototype model, this research will 

impact higher education in three ways. First, it will address a gap in 

curriculum development theory in general, helping curriculum developers 

from all fields address future accelerated curriculum development needs. 

Second, this research will provide an additional model for higher education 

curriculum development courses to teach and assess. Finally, and perhaps 

most importantly, this model will provide guidance to specific institutions 

within higher education which require a model for urgent need curriculum 

development. The institutions referred to above would be specifically those 

such as medical schools and industrial management and safety education 

programs where delays in curriculum development have potentially tragic 

implications. Current research in militaiy aviation safety regarding the 

effects of fatigue on flight crew performance provided an excellent 

opportunity to study the factors and process involved in urgent need 

curriculum development in higher education. 
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CHAPTER II 

REVIEW OF THE RELATED LITERATURE 

2.1 Introduction 

In Chapter II, the researcher discusses several areas germane to this 

study, as well as detailing the relationships between them for the purposes 

of the research project. Each step of the way, the researcher ties existing 

literature to the purposes of the study. The specialized requirements of this 

study, for example, combining curriculum development roles and functions 

with those of the researcher, require several collateral fields be extensively 

reviewed in preparation for the research. For continuity purposes, the 

researcher will divide the chapter into three parts. Section 2.2 contains a 

discussion of the literature regarding curriculum development. Sections 2.3 

and 2.4 will review other areas and theories germane to the study. 

Three general areas were reviewed in preparation for this study: (1) 

curriculum development, with particular focus on instructional design, (2) 

aviation crew resource management and the effects of fatigue on air crew 

performance, and (3) communication theory and small group dynamics. 

Following the review of basic curriculum development and instructional 

design processes, five instructional design models with potential utility 

were identified and analyzed. The history and current status of CRM and 

fatigue were reviewed to ascertain how best to integrate the new findings 

into existing training structures, as well as to provide the background 

required for effective integration into a research team commissioned by the 

Air Force to study the fatigue effects on flight crews. Communication 

theory was reviewed to provide the researcher with a framework for initial 
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study of fatigue effects upon aviation communication processes, something 

previous experience had hinted at. Additionally, group processes and roles 

were reviewed for relevant theoiy, as the entire research project reflects 

group roles and responsibilities in some form or another. Each area is 

addressed as it relates to the overall research problem, the acceleration of 

curriculum development under conditions of urgent need. 

2.2 Curriculum Development 

2.2.1 Curriculum Development and 
Instructional Design Models 

This researcher investigated relevant segments of curriculum 

development theoiy dealing with course content development as well as 

instructional design concerns such as ordering learning objectives. The 

theoretical foundations of curriculum development and instructional design 

come from areas as diverse as social science, information science, and 

management science and engineering (Johnson and Foa, 1989). Figure 2.1 

illustrates the integration of various disciplines upon instructional design. 

Figure 2.1. Origins and Components 
of Instructional Design 

(Johnson and Foa, 1989, p. 5) 
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It can be seen from this illustration that instinictional design relies heavily 

on many diverse areas for its founding principles. Each of the instructional 

design sub-areas is rapidly changing and dynamic, especially in the area of 

information science. 

The processes of content development and instructional design 

revolve around a ten step sequence, beginning with identifying needs and 

goals, and ending with course evaluation (Gustafson & Tillman, 1991). 

Although there are other, more complex designs in existence, the ten-step 

design sequence served well for this research. Figure 2.2 illustrates the ten 

step design sequence as envisioned by Gustafson and Tillman (1991, p. 10). 

Identify needs 
and goals 

Organize the 
course 

Write objectives 

Prepare 
assessments of 

learner 
performance 

Analyze 
objectives 

Design strategy 
of instnjction 

Design lessons 
or modules 

Conduct 
formative 
evaluation 

Install course 

Conduct 
summative 
evaluation 

Figure 2.2. The Design Sequence. 
(Gustafson & Tillman, 1991, p. 10) 
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The authors point out tha t this is a simplified model and that information 

can move forwards and backwards as well as horizontally and vertically 

within the design sequence. 

For the purposes of this study, the researcher was interested in the 

first three steps of the above design sequence. This is not to say that other 

steps in this sequence were skipped or ignored, merely that the initial focus 

of the study was limited. 

Current models in instructional design may not apply precisely to 

unique needs. However, this ten step sequence established a starting point 

from which the researcher could branch out, as well as providing structure 

to the overall research design. The following steps in the design sequence 

were reviewed to assist in guiding the initial efforts aimed at discovering 

themes relevant to accelerating curriculum development under conditions of 

urgent need. 

2.2.1.1 Identifying Needs and Goals 

Before an identification of needs can take place, the concept of need 

must first be defined. In simple terms, a need is present "when there is a 

discrepancy or gap between the way things ought to be and the way they 

are" (Burton & Merrill, 1991, p. 21). There are various types of need 

including normative need, felt need, expressed need or demand, 

comparative need, anticipated need, and what Mager (1984) calls critical 

incident need. Mager uses an example of failures in medical training 

resulting in overdoses of medication as one instance of a critical incident 

need. It occurs when there is a failure or mistake that has profound 

consequences (Mager, 1984). Mager's concept of critical incident need is 
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similar to what the researcher is calling "urgent need." A principal 

difference is tha t urgent need does not have to come directly from a critical 

incident. In this study, which utilized the requirement for fatigue training 

for B-IB Bomber air crews as an example, the need arose not from a critical 

incident, but ra ther from a change in military doctrine (requiring long 

duration missions) and civilian aviation changes following airline 

deregulation (Nance, 1986). Flanagan (1954) also refers to "critical 

incidents" as a method for formulating research based curriculum decisions. 

Another example of urgent need curriculum development can be 

found in recent training initiatives with regards to AIDS awareness and 

safe sex practices, which have been incorporated into health and sex 

education courses across the country and around the world (Burton & 

Merrill, 1991). The developmental processes for these courses are as yet not 

in the literature. 

Needs assessment is the process of identifying the difference between 

what "ought to be" (goals) and what is. Burton and Merrill point out an 

important aspect about goals, stating, "that neither goals nor needs are 

solutions" (p. 23). By this they mean that the solution to the needs is a 

separate and distinct part of the design sequence. 

Klein (1971) outlines four basic phases of needs assessment that a 

curriculum developer typically goes through. They are paraphrased : 

1. Identify a broad range of goals, 

2. Prioritize the goals, 

3. Identify the differences between expected 

performance and actual performance, and 

4. Establish priorities for action. 
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These phases establish a flow plan for completing a needs assessment under 

normal circumstances. In the case of this study however, phases two and 

three were reversed. Because the research to establish the actual 

performance under conditions of extreme fatigue took place simultaneously 

with the curriculum development, it was logical to wait until after this 

phase to establish a hierarchy of goals. In fact, the majority of the initial 

research phase on fatigue effects was conducted prior to defining the range 

of possible goals. 

Burton and Merrill (1991) also point to the need for additional 

research in the area of needs assessment to address the issues of cost 

effectiveness and also to compare various processes. This suggestion 

prompted the researcher to search for and provide some variations from 

existing models to compare and contrast efficiency, quality, and 

effectiveness. 

In summary, the literature clearly indicated a requirement for an 

assessment of needs during the curriculum development process. The 

literature also suggested potential differences from the steps recommended 

by Klein (1971) to perform a needs assessment for the unique conditions of 

this study. Because the researcher did not know in advance what the gap 

between current and expected performance would be between rested and 

fatigued aviators, the establishment of goals for the course needed to be 

placed after the difference was identified. This changed sequence was 

targeted for investigation. 
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2.2.1.2 Organizing the Course 

The second step in the design sequence that this study was concerned 

with was the organization of the course. Tillman and Gustafson (1991) 

have referred to this process as "identifying the major learning outcomes 

and identifying the learning tasks that enable the learner to achieve them" 

(p. 45). In other words, at this step, the instructional designer begins to 

fragment the overall learning goal that was established in the needs 

assessment step into learning outcomes and tasks. The instructional design 

process thus becomes more manageable as the required tasks and outcomes 

are identified. This is normally done through the development of a "model 

master" (Tillman & Gustafson, 1991), or someone, real or imaginaiy who 

possess the skills and knowledge desired to meet the needs established in 

the assessment. In this study the model master was an abstraction created 

from required attributes that were found lacking in our fatigued aviators. 

This notion is key to understanding the requirement of the curriculum 

developer to participate in primary research as part of the acceleration 

process. There was no better place from which to determine the attributes 

of the "model master" than through actual participant observation of the air 

crew as the fatigue began to take its toll. This provided real curriculum 

development acceleration opportunities. Having identified these attributes, 

they were further sub-divided into major learning objectives and tasks. For 

example, if clarity of communication was determined to be an attribute of 

the B-IB model master air crew member, sub-divisions might be vocal 

clarity of the communication, timing of the communication, or 

communication channel chosen for the message. 
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Tillman and Gustafson's (1991) description of the course organization 

step and the development of learning objectives from attributes found in the 

"model master" were quite helpful for this study, but fell short of fully 

detailing the process as it related to abstract ideals. Areas essential to high 

performance in aviation, such as "judgment" and "cooperation" were 

important if we were to understand and meet the requirements for a fatigue 

training module that dealt with complex air crew coordination issues. 

Mager (1984) further defines goal analysis as it relates to course 

organization in this way: 

The function of goal analysis is to define the indefinable, to 
tangibilitate the intangible-to help you say what you mean by 
your important but abstract goals. With this procedure, it is 
possible to describe the essential elements of abstract states --
to identify the main performances that go to make up the 
meaning of the goal. (p. 8) 

Mager addresses the real benefit of goal analysis as related to this study, 

namely, the conceptualization of abstract ideals. Mager (1984) further 

delineates the process of accomplishing this worthwhile task by directing 

the instructional designer to ask a short series of questions. The researcher 

modified Mager's example for the purposes of this study. A series of 

clarifying questions might go like this: 

Q: What is the goal of this training? 

A: To train air crew members in the processes of good judgment for 

use even when extremely fatigued. 

Q: What would an air crew member have to do to convince you that 

they were exercising good judgment? 
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A: Know their physical and mental Hmitations. 

Effectively communicate with the crew. 

Delegate and prioritize tasks, etc. 

Mager then recommends that instructional designers ask themselves 

the question: 

Q: If someone successfully demonstrates all of the major 

performances you say they should, would you then agree that they 

had mastered that goal? 

If the answer is yes, the goal analysis is complete and you are ready to move 

from major course organization to the more detailed process of writing and 

sequencing instructional objectives. 

Diamond (1989) adds an additional dimension to the organizational 

phase of a curriculum development project, the concept of "project specific 

factors." Much of Diamond's work relates specifically to higher education, 

where factors such as resources, timelines, goals, and students are often 

volatile. Because of this inherent instability in planning factors, research is 

included as a primary factor in his model. His model assists the curriculum 

developer in matching the "ideal" course proposal, with the "real" factors 

involved in many higher education settings. Detailing the extent of 

required research is one of the items addressed that is particularly 

applicable to this study, as much of the course organization and 

instructional objective prioritization was a direct result of the research done 

in phase one of this study. Diamond's "Process for Educational Program 

Development" (Figure 2.3) and "Work Flow by Time" (Figure 2.4) give the 

reader a sense of the order Diamond deems necessary for quality curriculum 

development in a higher education setting. Diamond's work in the area of 

29 



higher education is useful to this study specifically identified by areas 

outlined in Figures 2.3 and 2.4. The concepts of combining "Basic Planning 

Inputs" and "Project Specific Factors" addresses the need of the curriculum 

developer to be able to adjust to operational considerations that may require 

deviations from the standard plan. In militaiy curriculum development, 

and perhaps in other areas as well, developmental plans change for a 

variety of reasons. Budgetary concerns, changes in leadership philosophy, 

and changes in manpower and organization are prime examples of outside 

influences that frequently intei*vene during the curriculum development 

process. Diamond suggests this interference with the curriculum 

development process should be expected and accounted for. Diamond (1989) 

refers to this as adjusting the ideal to the real. The flexibility that the 

"Project Specific" step provides to this research is referenced throughout 

this study. 

P
H

A
S

E
 1 

PROJECT SELECTION AND DESIGN 

PROJECT GENERATION 
AND 

SELECTION 

BASIC PLANNING INPUTS 
(Project-Specif ic) 

• Domain of knowledge 
• Student knowledge, 

attitudes, and priorities 
• Societal needs 
• Research 
• Educational priorities 

1 
THE "IDEAL" 
SELECTION 

PROJECT-SPECIFIC 
FACTORS 

• Research 
• Goals 
• Time 
• Resources 

- Human 
. Materials 
- Facilities 
. Fiscal 

• Students 
- Number 
. Location 

^ 

OPERATIONAL 
SEQUENCE 

Figure 2.3. Process for Education Program Development 
(Diamond, 1989, p. 7) 
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Diamond's process of project selection and design outlined above shows 

general and specific steps required to build in flexibility to curriculum 

development. Although many factors are listed in Diamond's model, others. 

such as micro-political considerations also applied to this research and will 

be discussed later in this report. 

Figure 2.4, "Work Flow by Time," places the same design sequence 

along a vertical timeline. The time aspect of this model demonstrates that 

while Diamond's model is extremely useful to this study, it does not 

adequately address the issue of urgent need curriculum development. 
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Figure 2.4. Work Flow by Time 
(Diamond, 1989, p. 8) 
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These figures represent a sequence of instructional design that, while 

helpful for organizational purposes, does not allow the degree of flexibility 

required to maximize the curriculum development acceleration process. 

Specifically, Figure 2.4 shows the steps of "Collecting Project Specific 

Information" and "Designing the Operational Program" as steps that must 

come after the "Collecting Data" phase (Diamond, 1989, p. 8). It should be 

pointed out that Diamond's idea of collecting data is not exactly the same as 

the idea this researcher is using in the context of this study. Diamond most 

likely means the standard type literature review, data collection, and SME 

interviews used in day to day curriculum development efforts in higher 

education. In this study, data collection refers to an actual field research 

environment. This distinction allows for better comparison between 

Diamond's Work Flow by Time model and this research. For maximum 

acceleration, all of the areas in Diamond's model might have overlap and 

the lines between steps may be blurred. In this manner, simultaneous 

efforts on all fronts can maximize the acceleration process during 

curriculum development, without omitting any required instructional 

design areas. 

In summary, the literature on course organization was helpful in 

guiding the initial instructional design effort in three primaiy ways. First, 

it led the researcher through the processes required to determine the overall 

objectives of the course, thereby allowing the data obtained through 

participant observation to be "filtered" through this mental screen, looking 

for relevant items. Second, the same type of filtering process was applied 

when searching for the attributes of the model master. Finally, the work of 

Diamond helps match ideal design goals with real operational factors. 
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Through application of the principles articulated by Burton and 

Merrill (1991), Mager (1984), and Diamond (1989), the initial steps of 

curriculum development in the field yielded tangible results and data 

collection and sorting became more than random processes. 

2.2.1.3 Writing Instructional Objectives 

Instructional objectives are clearly stated, real life tests, that assess 

portions of the overall instructional goal (Yelon, 1991). As in any course 

development effort, they are the linchpin between general course content 

areas and knowledge transfer from teacher to student. Production of 

instructional objectives naturally occur after the overall goal analysis has 

been completed (Mager, 1984; Diamond, 1989; Yelon, 1991). There are 

several detailed descriptions of how to derive instructional objectives, but 

perhaps the most applicable and relevant are stated by Yelon and Scott 

(1970). The first step is to conduct your real world goal analysis. In this 

study, this step was accomplished during the fatigue effects phase, looking 

for themes pertinent to accelerating objective design and air crew 

performance as extreme fatigue sets in. Second, the curriculum developer 

must describe how to test or assess these goals or desired outcomes in a real 

world scenario. Mager (1962) proposed that there should be three parts to 

every objective: 

(1) behaviors or actions. 

(2) conditions, and 

(3) criteria. 

Conditions refers to the setting for the test. Criteria are the evaluative 

standards tha t dictate minimal performance. Gagne (1985) expanded this 
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Ust and states tha t an objective should have some specific elements. The 

researcher has paraphrased Gagne's elements as follows: 

(1) action, 

(2) object, 

(3) situation, 

(4) tools, 

(5) constraints, and 

(6) capability. 

An example of these elements can be seen in the following objective, which 

was developed by this researcher during the course of this study: 

With fully operational equipment (tools), and given ten low 
level enemy engagements each requiring air crew coordination 
and communication (situation, constraints), the Defensive 
Systems Officer will effectively communicate the desired 
defensive action maneuver to the pilot in accordance with 
applicable tactical doctrine (object). The maneuver must result 
in successful evasive actions while still allowing the aircraft to 
deploy weapons within established parameters. No more than 
one repeat of communication is allowed for successful 
completion of this objective (capabiHty). 

This example outlines the various parts of the instructional objective as 

expanded from Mager by Gagne. 

The most useful tool that the researcher came across was Yelon's 

(1991) Objective Writing Worksheet which proved to be very useful for the 

curriculum developer in the field. The objective writing worksheet is shown 

at Figure 2.5. It establishes a "lower limit," designed to lay out the criteria 

that must be met if the objective is to be successfully accomplished. In 

addition, Mager's (1962) concepts of "behavior" and "conditions" are also 
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met. The objective writing worksheet provides a "fill in the blank" format, 

ideally designed for the instructional objective writer. It can be effectively 

utihzed in the field, which made it especially useful for this study. As 

categories emerged in the data, objectives emerged as well, in the form of 

questions on this worksheet. In this manner, the researcher could tailor his 

observations to support the development of an objective, recording examples 

for use later in the instructional design sequence. A direct connection 

between the content and the objective can be established in this manner, 

possibly improving the quality of the instruction. 

Overall, the researcher found Yelon's Objective Writing Worksheet to 

be an excellent tool, useful in the complex task of instructional objective 

writing in the field. Furthermore, if used in the manner described, it 

should eliminate many interpretation questions between the Subject Matter 

Expert (SME) and the instructional designer, roles that were combined for 

the purposes of this study. 

An additional benefit of Yelon's approach to writing instructional 

objectives is the ability to stop in the process of writing an objective without 

losing track of where you are. At first this might sound inconsequential, 

but during accelerated curriculum development, interruptions are frequent. 

It can be extremely frustrating to "go back to square one" if one loses track 

of the stage of objective development he/she was in. Yelon's methodical and 

systematic approach eliminated this frustration. Yelon's instrument 

combined sound educational theory with practicality, making the Objective 

Writing Worksheet an effective tool for this study. 
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Conditions of the test: 

Given (number) of this type of realistic situation: 
1. 

For example: 

Students may not use this on the test: 

Behavior required on the test: 

Students will be able to do this realistic behavior 
(action verbs & objects): 

1. 

Criteria for performance: 

Performance must be done this well 
according to (this source or checklist) 

or 
So well that (this consequence occurs) 

or 
Within this time 

Lower limits: (Optional) 

The performance must be done at least times. 
Only errors will be allowed in each action. 

Figure 2.5. Objective Writing Worksheet 
(Yelon, 1991, p. 86) 
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2.2.1.4 Sequencing Instructional Objectives 

One of the most important factors in urgent need curriculum 

development is the sequencing of instruction. This is a critical factor for 

two primary reasons. The first is grounded in traditional instructional 

design theory. If the instruction is not ordered in a manner that facihtates 

effective learning, for example, the learner not adequately prepared for the 

instruction, training efficiency is lost. The second reason sequencing is 

critical, is that urgent need instruction is often required, at least initially, to 

be "sandwiched" into an existing training program. It has been this 

curriculum developer's experience that the directive for new training comes 

down something like this: "Get us some training materials on (pick your 

topic), and we need it pretty quick." It usually is not accompanied with the 

statement, "By the way, whatever you need to do to the existing curriculum 

to fit this in, by all means do it." Changing or adapting an existing 

curriculum, even under conditions of urgent need, is extremely difficult 

(Diamond, 1989). The senior decision maker who directs new training is 

often uninterested in the "ripple effect" that will result from the decision. 

The micro political reality in many training programs is that new programs 

of instruction, no matter how important, play second fiddle to "established" 

courses. This relates directly to strategies involving instructional sequence. 

Instruction in areas of urgent need should be sequenced to take advantage 

of whatever nook or cranny in the overall curriculum that they are placed 

in. This may require a unique and sensitive ordering of instructional 

objectives. An example to illustrate this concept may aid in understanding. 

In this study's environment, the researcher found himself required to 

develop training for a block of instruction that did not yet exist, and for 
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which no time block or duration was available. Additionally, the 

information contained in the proposed fatigue effects block of training was 

deemed critical to safe operations, possibly having life or death 

consequences. The air crews were tasked against war plans, that if enacted, 

could required them to fly extended duration (30 hours +) missions without 

the benefit of fatigue specific training. The challenge for the 

researcher/curriculum developer was to develop and sequence objectives in 

such a way as to fit any duration time block and meet mission critical 

training criteria (how not to kill themselves) simultaneously. 

Sequencing of instruction can occur at four separate levels (Gustafson 

& Tillman, 1991). The first is overall curricular pattern. An example in 

higher education would be the entire spectrum of courses offered within a 

degree program sequenced from entry level freshman courses through 

advanced graduate level courses. The second level involves blocks of 

courses as opposed to the entire curricular spectrum. An example used by 

Gustafson and Tillman (1991) is the "spiral curriculum" where each block of 

instruction builds on the ones below it. These concepts applied directly in 

this research project by forcing the developer to determine what preparation 

for the desired content areas (i.e., fatigue, judgment, decision making, 

communications) had been accomplished. 

It is at the third and fourth level of sequencing that this study 

focused. At the third level of sequencing, the topics within a course are 

sequenced for presentation, and at the fourth level the individual areas 

within a topic are also sequenced (Gustafson & Tillman, 1991). Based on 

the earlier discussion of the "cramped curriculum," one can see the 

importance of topical sequencing to the urgent need curriculum developer. 
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In short, t raining objectives that have life and death consequences should 

be prioritized based on the criticality of need. 

There are many ways of sequencing topics within an individual 

course. Gustafson and Tillman (1991) list eight of the most popular: 

1. Chrpnglogical, Topics arranged in the order in which they 

occurred. This is often used in history courses. It presents some possible 

utility for this study. 

2. Order of Performance. Sequence the steps of instruction in the 

order in which they are to be performed. This would work well with flight 

crew checklist procedures, but may not properly sequence high priority 

information. 

3. Known to Unknown. This stresses the building block approach, 

Mager (1962) points to this requirement with his notion of "enabling 

objectives," or lower level objectives that are required for higher level 

learning. This must be addressed during urgent need curriculum 

development. 

4. Taxonomical. Using the order that occurs in nature. For example, 

a botany course that traces the development of a plant from seed through 

maturity. This may have utility if the researcher decides to describe fatigue 

effects from the onset through the development of the more serious 

symptoms. 

5. Simple to Complex. Orders the topics based on complexity. 

6. Easy to Difficult. Designed to provide the learner with successful 

experiences at the beginning of instruction. Little known utility in this 

study. 
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7. Interest to Learners. Designed to place the most interesting 

information to the learner at the front of the course. Provides built in 

attention step. 

8. Availabilitv of Resources. This technique gets back to real life 

constraints. If audio visual equipment or flight simulators are only 

available at certain times, the instruction must be modified to meet these 

constraints. 

Each of these techniques for sequencing topics may provide some 

utility for the curriculum developer in the field. Familiarization with the 

theory is essential, hut it appears that the concept of relative "importance" of 

the topic has been left off the list. In urgent need curriculum development, 

it may well become the primary factor associated with ordering topics and 

objectives. If limited time for instruction is available, essential topics must 

be presented first. Failure to prepare for the possibility where a four hour 

course must be squeezed into a two-hour block, is inexcusable, and the 

researcher initially looked at the possibility of adding a ninth technique to 

the list, sequencing based on the relative importance of the topic. More on 

this effort is discussed in the findings in Chapter IV. 

Now that the pertinent areas of construction and sequencing of 

instructional objectives have been thoroughly reviewed, the researcher 

sought to review complete curriculum development and instructional design 

models for possible utility in this study. The areas of the Hterature review 

began with higher education, and branched out into military and industrial 

curriculum development literature. 
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2.2.2 Curriculum Development Models 

Various models of instructional design are analyzed below in an 

attempt to find methods and processes for addressing the urgent need 

requirement. 

2.2.2.1 Instructional System Development (ISD) Model 

The first model reviewed is currently required for use by military 

regulation (Department of the Air Force [DAF], 1986). "This manual 

applies to all personnel who plan, approve, administer, conduct, evaluate, or 

manage Air Force instruction and its supporting materials" (DAF, 1986, p. 

1). Although it is "required" to be utilized, there are always exceptions to 

the rules, even in the military. Special circumstances, such as urgency or 

micro political considerations may require the course developer to stray 

outside of the Hmits of the ISD process. Air Force Pamphlet (AFP) 50-58 

(DAF, 1987) also refers to "suggested procedures" for utilizing the ISD 

model. The term "suggested" allows for deviations if required. 

The limitations and shortfalls of the ISD process in responding to 

situations of urgent need are found within the guiding regulation. "Air 

Force instruction must equip people to do their jobs. To know precisely 

what instruction is required you must first know what tasks and 

knowledges make up the job" (DAF, 1986, p. 4). This statement gives us a 

feel for the primary role of ISD in the military, that is to develop training 

for jobs for which the requirements are already known. The vast majority of 

military training is of a vocational nature, such as aircraft maintenance or 

accounting and finance duties. For vocational areas, the ISD process works 

quite well. ISD began to fall short of this curriculum developer's needs 
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when it presupposed we knew what the job needs are in advance. In the 

case of this study, the Air Force commissioned a research team to find out 

what challenges the air crew would be confronted with under conditions of 

extreme fatigue. Only after findings from this study come in could we begin 

to functionally develop job-related duties or preventative measures for 

regarding fatigue effects. 

Hoey (1992) states what needs to be trained first is basic knowledge 

of fatigue effects on air crew coordination . The ISD regulation, AFM 50-2, 

addresses the problem of identifying difficult knowledges and attitudes. 

The basic process and principles of ISD are valid for developing 
instructional systems involving knowledges and attitudes. In 
some ways it is more difficult to identify the knowledges and 
atti tudes that are part of a job performance than to identify the 
skills. . . Although there are other ways to design instructional 
systems for knowledges and attitudes, this chapter is limited 
to a methodology that is one of the easiest to use (Emphasis 
added). (DAF, 1986, p. 53) 

The option is again given to use other methods should the need arise. 

Additionally, by use of the term "Hmited," we can see that the primary focus 

of this regulation and process is not on knowledge transfer or training in 

areas where research is required for course content, but rather on 

vocational type courses. 

Figure 2.6, the ISD Model, is shown as linear and was too simplistic 

for use in this accelerated curriculum development effort. This military 

curriculum developer has long been frustrated by the ISD model. 
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FEEDBACK AND INTERACTION LOOP -*-

Figure 2.6. The ISD Model 
(DAF, 1986, p. 4) 

The ISD model was too limited in it's utility for the purposes of this study. 

The linear orientation and simplistic design is better suited for vocational 

type instructional development where the desired outcome of the training is 

known in advance. 

In summaiy, the traditional militaiy ISD model was not suited for 

the purposes of this study because it was primarily designed as a vocational 

education training development tool and does not adequately provide for a 

system to identify and develop training unless the "job skills or knowledges" 

are known in advance. It does however, give one the latitude to look 

elsewhere. 

2.2.2.2 The Participatoiy Design Model (PDM) 

The Participatoiy Design Model comes much closer to meeting the 

needs of the curriculum developer who must discover the data on his own. 
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PDM focuses on going out into the field to interview subject matter experts, 

and details methods for doing so. It is a seventeen step model shown at 

Figure 2.7, tha t addresses many, but not all of the needs of the field 

curriculum developer. Step one of the model is extremely pragmatic and 

helpful. "Identify which processes have already occurred and which have 

been skipped, to determine where to start in the design model" (Gayeski, 

Wood & Ford, 1992, p. 57), an important insight for this study which 

focused on acceleration of curriculum development. The Air Force had 

already determined a need for the training and that this fatigue effects 

training should be offered quickly and in a given setting. The researcher 

was able to skip the needs assessment process, step two in the PDM. Step 

three, "determining constituency" was also omitted, as the constituency was 

pre-determined. Training was being designed for B-IB bomber flight crew 

members. Step four of the PDM calls for "forming a program development 

team of instructional developers and constituency representatives. Be sure 

to include subject matter experts (SME)" (Gayeski, Ford & Wood, 1992, p. 

57). The emphasis on SME's continues to develop throughout the PDM. It 

is at this point where the PDM begins to fail for the development of a 

fatigue effects training module. If the field of information is totally new, as 

in the case of severe fatigue effects on B-IB air crews, there are no true 

subject mat ter experts. If there were, there would be no need for a research 

team to determine the effects. It may also be true in a case like this, that 

there are not any available and knowledgeable constituency representatives 

to place on a team. In cases where urgent needs exist, the curriculum 

developer might consider the option of primaiy research simultaneously 

conducted with course development, as an effective option. 
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Finally, under the conditions of critical manning in the military today 

(and quite possibly in other institutions), forming a large team of 

instructional developers could be impractical or impossible. In this case the 

researcher was given a a small curriculum development team, and none of 

the other personnel had curriculum development expertise. Due to 

necessity, the researcher/curriculum developer was faced with the options of 

combining roles and functions in existing instructional development models 

or delaying the course development. The last option posed potentially 

disastrous consequences, as the flight crew members required the training 

to fly operational mission against which they were already tasked. The 

researcher chose to combine roles to facilitate acceleration. This turned out 

to be the genesis of a prototype model for accelerated curriculum 

development. 

The PDM begins with basic curriculum development preparation 

steps, including analyzing needs, determining constituency, and identifying 

the curriculum team. It continues through a problem definition stage by 

identifying problems, defining goals, and determining common and diverse 

areas. Steps 9 through 11 lead the developer through the early formative 

stages of the instruction by determining general content and objectives, 

detailing the setting, and determining the formats of instruction. Finally 

the various inputs to the course are outlined at step 12, a formative 

evaluation is developed, and the curriculum package is compiled. The 

course module is fielded with the standard follow-up testing and 

evaluations. 
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Figure 2.7. The Participatory Design Model 
(Gayeski, Wood, & Ford, 1992, p. 56) 
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The steps of the Participatory Design Model show that it provides greater 

utility than the ISD model for conditions of urgent need. However, because 

it reHes almost exclusively on subject matter experts for course content, it 

does not provide adequate guidance for someone simultaneously conducting 

primary research and curriculum development. 

2.2.2.3 Developing A Curriculum (DACUM) 

DACUM is more of a process than a model and represented a unique 

approach to curriculum development in that it addressed the concerns of 

those who require rapid course content development. Norton (1990) 

referred to this process as "a competency-based curriculum tool." Utilizing a 

systematic curriculum and instructional development mode (SCID), the 

DACUM job analysis phase normally only lasts between one and one-half to 

two days (Norton, 1990). At the end of this period, all of the tasks and 

attributes required for competency at a particular job will have been 

identified. Following this phase, the design, development, implementation, 

and evaluation phases closely follow the ISD model (Norton, 1990). 

The key element of the DACUM process is the formation of a DACUM 

committee from an occupational area. Norton (1990) describes the function 

of the committee: 

Guided by the facilitator, the DACUM committee identifies 
general areas of job responsibility called duties, pinpoints 
specific tasks performed in connection with each duty, reviews 
and refines the task and duty statements, sequences them, and 
identifies entry level tasks, (p. 2) 
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From this statement, it can be seen that the focus of the committee is the 

occupational environment as it currently exists. Much like the 

Participatory Design Model, this effort is not very useful for areas of 

development where the knowledge required is not in the realm of the 

already known. If primary research is required to get at the course content, 

the DACUM committee method falls short. Some utility and generalizabilty 

can be gotten from the DACUM approach for this study, however. A similar 

group was extremely helpful prior to this research effort in determining 

what questions needed answering, once again showing that the subject 

matter expert is of extreme importance to the DACUM model, just as he or 

she is to the participatory design model. 

2.2.2.4 The Wheel Model 

The concept of the curriculum developer as a team leader is the focus 

of this new and as yet untested curriculum model (Burke & Caplinger, 

1992). Developed at the United States Air Force Academy (USAFA), this 

model depicts the curriculum developer as the center of a hub. Figure 2.8, 

shows the "Core Course Director" at the center of a eight-person curriculum 

development team, and addresses areas the other models have not, 

including such fundamental issues such as "learning theory" and "faculty 

development" (Burke & Caplinger, 1992). This model is a starting point for 

the curriculum developer who is about to step into the field of simultaneous 

instructional design and primary research. By insuring that these areas, at 

a minimum, are addressed prior to going out into the field, a great deal of 

anxiety can be avoided. 
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The Wheel Model appears to be more integral with the overall 

educational environment than most others. Addressing such concerns as 

assessment, computer support, and course design as external to the 

curriculum developer, the Wheel Model seeks to insure that the course is 

not developed in a vacuum (Burke & Caplinger, 1992). The Wheel Model 

appears to be ideally suited for rapid courseware development. Upon closer 

examination, it is seen as being extremely dependent upon hardware and 

software, and is meant to be utilized within the confines of an institution 

like the USAFA (Burke & Caplinger, 1992). For the purposes of this study, 

it provided a plan for developing a support network for the field Curriculum 

development effort. 

Figure 2.8. The Wheel Model 
(Burke & Caplinger, 1992, p. 9) 
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As seen above, the guiding principles of the Wheel model, focus on the 

curriculum developer as a central manager. This model could possibly be 

used, with some modifications, by lone curriculum developers in the field. 

As currently envisioned, the Wheel Model is much too hardware 

dependent for use in cases such as the one in this study. However, the 

integral nature of the model as well as the apparent concern for 

fundamental educational theory and teamwork give it utility. The Wheel 

Model also provides a structure for organizing the potentially chaotic field 

research and curriculum development efforts. 

2.2.2.5 Critical Incident Technique 

The critical incident technique was developed in the late 1940's 

following World War Two and refined for use in the early 1950's (Flanagan, 

1954). It had been used in over 600 research studies by 1975 (Fivars, 1975), 

and has been found to be a valid and reliable instrument (Andersson & 

Nilsson, 1964). In the words of the author of the technique: 

The critical incident technique consists of a set of procedures 
for collecting direct observations of human behavior in such a 
way as to facilitate their potential usefulness in solving 
practical problems and developing broad psychological 
principles. (Flanagan, 1954, p. 327) 

From this statement, it can be seen that the critical incident technique 

appears ideally suited for studying human behavior issues like air crew 

performance and interaction. In fact, it was designed for just that purpose. 

In the developmental infancy of the technique, it was used for ". . . analysis 

of the specific reasons for failure in learning to fly that were reported for 
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1000 pilot candidates eliminated from flight training schools" (Flanagan, 

1954, p. 328). Additionally, it has been used to study combat leadership, 

disorientation in flight, and many other aviation-related topics (Flanagan, 

1954). 

Upon closer inspection of the actual procedures for conducting the 

critical incident technique, it can be seen that the normal methodology for 

this technique may not be suited for the purposes of this study. For 

example, Flanagan suggests a written survey of a large number of 

participants. This did not fit well into the research design in this study. 

The critical incident method has been used primarily by quantitative 

researchers, who require a large "N" for statistical calculations. This 

qualitative researcher made a decision to use the basic tenets of the critical 

incident method with qualitative modifications, such as using participant 

observation and interviews instead of the mass survey. The unique 

characteristics of this study, such as the small size of the sample and the 

possibility of unreliable or inaccurate data from the fatigued crew members, 

made a modification of the critical incident method necessary for utility in 

this study. 

2.2.2.6 Summary of Model Suitability 

The literature review did not locate an individual curriculum 

development model or process that adequately addresses all of the concerns 

associated with urgent need curriculum development. However, various 

components within each of the models reviewed had potential utility. The 

mihtary Instructional System Design (ISD) model was determined to be too 

linear and inflexible for simultaneous research and curriculum 
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development. The Participatory Design Model (PDM) was seen to be too 

rehant on the subject matter expert for this researcher's purposes. The 

Wheel Model was reviewed and seen as too dependent on direct computer 

links to be useful in a field research environment. The Developing a 

Curriculum (DACUM) process was seen as fast, but not suited to this 

research because of its reliance on information which is already known, and 

this study attempted to build curriculum based on new research in an area 

where the findings would produce course content. The critical incident 

technique was shown as useful for this study, if modified for qualitative 

methods. 

Precisely because this effort was not guided by an existing process or 

model, the management of the curriculum development effort took on an 

increased significance and is the focus of the next segment of this literature 

review. 

2.2.3 Management of the Curriculum 
Development Project 

Perhaps the largest single concern of the researcher going into this 

study was the potential for becoming overwhelmed by the simultaneous 

research and curriculum development effort, resulting in loss of focus. A 

decision was made to review the literature for hints and strategies 

concerning the management of curriculum development processes. It was 

also deemed important to have a solid understanding of management 

theories which guide major curriculum development efforts. 

The researcher conducted a thorough literature review in the area of 

curriculum development and instructional design project management. The 
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most valuable and comprehensive guidance came from Greer (1991). He 

has written extensively about managing the instructional design process. 

The researcher has drawn extensively on Greer's recent (1991) management 

materials. 

Greer maintains that the first distinction that must be made, is to 

distinguish between projects and ongoing programs. Greer states, "An 

instructional design (ID) project is typically a linear series of developmental 

events . . . which eventually results in instructional materials" (1991, p. 

315). An example of a project from higher education might be the decision 

of the Airway Science program area chair to create a graduate level course 

in Crew Resource Management. A good administrator would specify 

resources available and time constraints for accomplishment of the project. 

On the other hand an ID program is most likely less focused and non-linear. 

If the same program area chair directed and implemented a continuous 

quality improvement program across the entire curriculum, that would be 

an example of an instructional design program. The difference between 

project and program is relevant to this study because of the direction given 

to the researcher from his squadron commander at Thomas AFB "make it 

happen, develop some training." The training module or course to be 

offered would be designed within the aviation Crew Resource Management 

curriculum also under development. This would be a project. However, 

another option might have been to continually update all existing human 

factors training programs with fatigue related information. This would 

have been di program. After a review of this portion of the Hterature, the 

decision was made to make this effort a project due to the time criticality. 
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The distinction in methods of funding between ID projects and ID 

programs has significant implications in this research. This fatigue effects 

study was funded as a "one shot" project, to develop critically needed 

training materials. Projects are normally funded on a one-time, per project 

basis. Programs are normally funded across a broad period of time (Greer, 

1991). The implication for administrators is the strategic use of available 

funding. End of fiscal year surplus funds could be utilized to fund the 

development of a new course, while effective ID programs require strategic 

planning and long term funding. In this study the research team had a 

finite timeline and budget. 

To summarize, there are two primary differences between 

instructional system design projects and programs. The first is the degree 

of focus. Projects are nearly always more focused due to time constraints 

and the nature of a "one shot" effort. The second difference is the usual 

method of funding. Projects usually operate on a finite, fixed budget, and 

programs are generally funded across a broad period of time. This research 

and curriculum development effort clearly fell under the category of project. 

The next step along the curriculum development path was 

determining the various stages of a curriculum development project. The 

researcher used the Air Force funded fatigue effects project to conduct this 

accelerated curriculum development study. As such, in this literature 

review, the researcher identified the difference between the project 

functions of planning, organization, and control, and secondly, defined and 

described the essential activities of the instructional design project 

manager. 
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The role of project manager is divided between three functions: 

(1) planning, (2) organizing, and (3) control. 

Greer (1991) describes the planning function as involving three major steps: 

defining a process or model, estimating time and costs, and getting 

approval. Organization involves obtaining resources, assigning tasks, and 

establishing deadlines. Control, on the other hand, involves "establishing 

inspection processes and intei'vening as necessai*y to assure project goals 

and deadlines are met using available resources" (Greer, 1991, p. 318). 

Greer (1991) ties the three functions of planning, organizing, and 

control together with a unique and clarifying analogy, that of the "plate 

spinner" (Figure 2.9). 

SMEs Content 
Schedule 

Budget 

Figure 2.9. Instructional Designers 
as Plate Spinners (Greer, 1991, p. 318) 
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This illustration gives an indication of the many facets of instructional 

design, which makes the planning phase of any instructional design project 

vitally important. Constant vigilance and movement are indicated, making 

the instructional designer acutely dependent on strong management skills. 

Greer (1991) points out that 

For the plate spinner . . . to plan he simply figures out how 
many plates he wants to have spinning and then finds 
someone to sponsor his act. To organize, he assembles the 
plate and sticks, marks the stage where they will be properly 
positioned, and then starts the plates spinning. To control his 
act, he must keep a sharp eye out for plates that are slowing 
and rush to intervene by giving them a quick spin, thus 
keeping them moving, (p. 318) 

The analogy of the plate spinner points to all three required tasks of the 

project manager. Planning requires advanced preparation for both the 

project and the sponsor, organizing details, and activating the plan. 

Finally, the controlling function implies a watchful posture and 

intervention when and where required. This clever analogy pointed to the 

clear requirement in this study for the researcher/curriculum developer to 

be well prepared to handle many simultaneous tasks. In this study, the 

project manager will have additional "research" plates to spin, which are 

not shown in Greer's illustration. 

2.2.3.1 Planning the Project 

The planning phase of the instructional design project involves 

several activities and is an essential part of this study. Greer (1991) 
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outlines several critical areas that must be addressed if the instructional 

design process is to get off on the right foot. 

The first step in the planning process is to define the project output. 

In the case of this study the output was a training module on fatigue effects 

for B-IB air crews. By identifying the required output of the instructional 

design effort, the project manager is better able to determine the 

appropriate process or model to use for the actual project at hand. 

The decision on which curriculum development or instructional 

design model to use is an extremely important one (Diamond, 1989; Greer, 

1991; Mager, 1962). Greer (1991) recommends the use of a "tested, proven 

development model" (p. 336). For this study, it was determined that no 

such models could be located that addressed all of the unique requirements 

for urgent need curriculum development. Five were reviewed for their 

utility earlier in this chapter. The very purpose of this study was to develop 

a process or prototype model with which to accomplish urgent need 

curriculum development. 

The project manager must then make a educated guess on the 

amount of time that will be required to complete the curriculum 

development task. Since time was the crucial variable in this particular 

study, the researcher was interested to note that Greer (1991) maintains 

nearly 80% of an instructional design project is spent consulting. 

Consulting time is time spent in meetings, both during planning and 

execution phases, gathering information, analyzing the target audience, 

reviewing the work of others, and coordinating between team members. 

Only 20% of project time is spent developing the courseware. Greer (1991) 
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defines developmental tasks as writing the design specifications, draft 

materials, and finahzing the instructional materials. 

Figure 2.10 shows how time is spent on typical instructional 

development projects. 

Consulting Time 
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Figure 2.10. How Time is Spent on ID Projects. 
(Greer, 1991, p. 320) 

The figure shows that the potential for acceleration curriculum development 

exists if the consulting practices can be streamlined and made more 

efficient. 

One aspect of this study was to analyze how time was spent during 

the simultaneous research and curriculum development effort. In addition 

to estimating time required for the study, the project manager must also be 

able to estimate costs (Greer, 1991). This is a very dynamic and fluid area 

in the research literature. "Businesses are beginning to explore training as 

a profit and loss activity, as opposed (to traditional thinking) as a cost 
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activity" (Johnson & Foa, 1989, p. 190). By this statement, it can be seen 

that in some circles, training can be viewed as positive cash flow instead of 

just outlay, based on the profits realized from the training. When you 

analyze the "value" of four experienced aviators, whose training costs 

exceed $1.5 million each, and a $284 million B-IB, the loss of even one jet 

and crew can finance an excellent training program. The U. S. Air Force 

(USAF) is well aware of this fact and it was this consideration that 

prompted the funding of the fatigue effects study. 

The final step in the planning phase of instructional design project 

management is to get the "go ahead" or approval for the project. The 

approval basically is an agreement to the plan you have just designed. It 

should include an approval of: 

1. Required funding. 

2. Time constraints. 

3. Staffing or team support if required. 

4. Required equipment. 

5. An agreement to provide feedback and approval throughout the 

project (Greer, 1991, p. 326). 

2.2.3.2 Organizing the Project 

The second major area of instructional design project management is 

organization. In a typical ID project, organizing involves the tasks of 

obtaining resources, assigning tasks, and developing schedules for 

accomplishment of tasks (Greer, 1991). 
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The first resource the project manager will be required to work with 

is people. Greer (1991) defines five primary roles essential to effective 

organization. 

1. Sponsor. Also known as the customer. The sponsor pays for the 

ID project and is most likely the requester of the instruction. In this study 

the role of sponsor was filled by the USAF Air Combat Command 

headquarters, the war fighting arm of the United States Air Force. 

2. Subject Matter Expert (SME). This person serves a the source of 

content for the instruction. The SME typically reviews and approves 

content related materials and provides answers to questions regarding topic 

and objective sequencing. In this study, the researcher acted as the SME 

for the fatigue training module. 

3. Designer. This person will accomplish the development chores 

necessary for creating instructional materials. In this study, this role was 

filled by the researcher with support from the curriculum development 

branch located at Thomas Air Force Base and an outside curriculum 

development consultant. 

4. Production Coordinator. The person filling the role of production 

coordinator will take the draft materials developed by the designer and turn 

them into materials suitable for production. This role was filled by 

curriculum development personnel located at Thomas Air Force Base. 

5. Project Manager. The project manager oversees the entire 

instructional development team to make certain quality courseware is 

produced on time and within budget. In this study, the researcher filled the 

role of project manager. 
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Other resources the project manager must obtain are equipment and 

money. Examples of equipment that were required for this study were 

computers, computer software, modem, printers, copying machines, audio 

and video recording equipment, and a great deal of specific aviation 

professional gear. Because this was a developmental study, one designed to 

provide guidance for others who follow, all requirements were not known in 

advance. The researcher details an expanded list of equipment in the 

findings chapter of this report. Due to the government sponsorship in parts 

of this study, funding requirements were worked out well in advance of the 

researcher's selection as the project manager for the design of a fatigue 

effects training module. 

Greer (1991) further expands the role of project manager with the 

scheduling function. The style of scheduling is an important interpersonal 

skill. Some team members may not like to be dictated to with deadlines. A 

negotiating strategy may be called for on occasion, but the bottom line is to 

complete assignments on time to keep the project moving toward it's goal. 

2.2.3.3 Controlling the Project 

Once the project begins, it becomes no longer a matter of planning or 

organization, but one of control. Like the plate spinner who must 

constantly monitor the speed of his spinning plates, and intei-vene when 

necessary, the control function must be constant and ongoing. Greer (1991) 

lists four areas of project control to assist project managers in performing 

the control function: 

1. Establish inspection points. During and after major project 

phases, the project manager should coordinate inspection points. These 
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allow for quality control as well as bringing members of the team together 

during the ID process. An example would be having the SME check the 

initial draft of the topic sequence. By scheduling inspection points during 

project phases "the manager can find and correct problems before it is too 

late to fix them" (Greer, 1991, p. 333). 

2. Provide feedback: Following the inspections, as well as at other 

appropriate times, the project manager will need to provide feedback to the 

rest of his team. Bass (1954) surveyed 500 work groups and suggested that 

communication ease and feedback results in increased group efficiency. 

3. Obtain concurrence: The project manager is responsible for 

insuring that materials produced are of high quality. This process is 

facilitated if concurrence is achieved among reviewers of the materials 

(Greer, 1991). 

4. Achieve closure: At the conclusion of the project closure must be 

reached. Greer illustrates this process as follows: 

Throughout the instructional design project, managers are 
faced with decision points. . . Over and over again, they must 
work to weld together the various opinions . . . Only when this 
concurrence is obtained can the particular project phase be 
"closed off and the new phase begun. (1991, p. 335) 

Greer points out that the instructional design manager must be a decision 

maker as well as a system integrator to reach consensus. When consensus 

is reached, and all phases are completed, the project management task is 

complete. 
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2.2.3.4 Summary of Curriculum Development 
Management 

Managing a curriculum development effort is a complex and 

demanding task under normal circumstances. Under conditions of urgent 

need, with no available model to direct activity, the concept of project 

management takes on increased importance. The guidelines located in this 

review of the literature acted as road signs to direct the initial effort. The 

task of Par t Two of this chapter will be to describe the realm in which the 

curriculum development effort will take place and in which the fatigue 

effects training module will be taught. It is presented to demonstrate the 

depth of preparation required for the accelerated curriculum development 

effort. 

2.3 Review of Urgent Need Example: 
Content Areas and Theories 

Section 2.3 of this literature review was undertaken to identify 

relevant information and theories for the course content areas in this 

accelerated curriculum development project. It was determined to be an 

essential step for a combined research and curriculum development effort. 

The curriculum development team in the field research arena had little 

time to "catch up" on background information and theories once the data 

collection and analysis processes began. 

The areas of Crew Resource Management, fatigue, applied 

communication theoiy, and small group dynamics were all considered 
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mandatory areas of review for this study. They are reviewed for 

information and theory germane to this study. 

2.3.1 Crew Resource Management (CRM) 

The li terature on Crew Resource Management was reviewed to 

provide the researcher with the background needed to develop curriculum 

for this content area. Both the history and current status of CRM were 

reviewed. 

2.3.1.1 History and Background of CRM 

Human factors analysis has evolved gradually over the past 25 years, 

and is now at the forefront of aviation training and research (Diehl, 1991b). 

Training in this area has become the focal point for addressing concerns 

such as the effects of fatigue on crew performance. All areas that relate to 

air crew interaction are primarily addressed in CRM courses. The impact 

and perceived effects of fatigue hold both safety and mission effectiveness 

implications, which are historical CRM concerns. If one is to understand 

the current thrust of aviation human factors training, it is important to 

understand the evolution of CRM and how it relates to air crew training. 

Without this understanding, the curriculum development effort in this 

study could not be addressed adequately, for it is in the CRM training 

environment that the fatigue effects training development effort takes 

place. 

CRM has evolved primarily due to the changing nature of aircraft 

accidents (Diehl, 1991). The early 1920's, considered the dawn of 

commercial and military aviation, were characterized by many accidents, 
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mostly related to aircraft or power plant (engine) failure. The technology 

was new and so was the accident investigation process. Approximately 286 

class "A" accidents, those that involved loss of life or greater than a set 

monetary damage figure, were recorded for every 100,000 flying hours in 

the 1920's (Department of the Navy, [DANl, 1990). 

As aviation moved into the 1990's, this number dropped to only six 

class "A's" per 100,000 flying hours (DAN, 1990). The progress of military 

aviation safety in the decades between has been similar (Tiegen, 1993). 

Figure 2.11 shows the steady decline of military aircraft mishaps over the 

past fifty years, but it does not tell the entire story. As the number of 

aviation accidents fell, the percentage of accidents that were caused by 

human error rose to their current level of nearly 70%. In spite of improving 

overall safety records, human factors training continues to fall short of what 

is required to address areas such as fatigue and long duration flight. 

2.3.1.2 Accident Causes 

The primary cause of aviation accidents is shifting from mechanical 

failure to human error, and further, this trend exists across the spectrum of 

aviation types (DAN, 1990; Tiegen, 1993). In Figure 2.11, it can be seen 

that there has been a declining accident rate over time within the United 

States Air Force. It does not detail the particular causes of these mishaps. 

At initial glance, it would appear that there should be little concern with 

the improving trend of USAF aviation safety. Figure 2.12 shows a smaller 

subset of the accident data, one with much graver implications. The 

potential for a human failure to be the primary cause of an aviation 

accident is holding steady or climbing slightly to over 70% of all accidents. 
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(Tiegen, 1993, p. 8) 
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In spite of the overall improving trend in aviation safety, the rate at which 

the human element is failing has not gone down. In fact, as the complexity 

of aircraft increases, the human ability to manage this complexity appears 

not to have kept up. The figures above show that a declining aircraft 

accident rate does not tell the entire story. The percentage of human factors 

related causes, such as fatigue, are continuing to rise, pointing to the need 

for an increase in training. 

Today's advanced materials, engineering, all weather capabilities and 

maintenance schedules make aircraft hardware failures almost non

existent. The development of a reliable jet engine further improved the 

safety record (Butler, 1991). The end result of these improvements is an 

impressive safety record for modern aviation, and allows the aviation 

community to turn even more attention to human factor concerns. "As 

early as World War II, it was realized that the limiting factor in the 

development and the design of airplanes was the ability of the human to 

effectively operate and manage the resources provided" (Butler, 1991, p. 3). 

As we moved from the post-war years into the 1950's, 1960's, and 1970's, 

the overall percentage of aircraft accidents listing lack of effective use of 

resources by the cockpit crew as a primary cause, grew until it became the 

major causal factor (Massey, 1990). 

Federal Aviation Administration (FAA) involvement in CRM, which 

was as yet unnamed, "began in 1975 when a letter was received petitioning 

for an exemption from Federal Aviation Regulation (FAR) 121.409 to permit 

a new type of training at Northwest Airlines" (Butler, 1991, p. 3). This 

program began what is now known as Line Oriented Flight Training 

(LOFT), a concept to train crews as they function together in the cockpit 
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under realistic conditions. In May, 1978, FAR part 121 was amended to 

allow LOFT in any airline training program so desiring. 

Tragically, it often takes a disaster to focus the aviation community 

on a problem, and such was the case in a much publicized and documented 

crash of a United Airlines DC-8 in Portland, Oregon in December, 1978. 

Attempting to ascertain the nature of a possible landing gear problem, the 

air crew allowed the aircraft to completely run out of fuel while circling near 

the landing field on a clear night in good weather. The landing gear 

subsequently proved to be down and locked, safe for landing. This occurred 

in spite of the fact the flight engineer advised the Captain on numerous 

occasions they were running out of fuel (National Transportation Safety 

Board, 1979). The accident report made the first direct mention of Crew 

Resource Management and advised: 

. . . all air carriers to indoctrinate their crew members on the 
principles of flight deck resource management, with particular 
emphasis on the merits of participative management for 
Captains and assertiveness training for other cockpit crew 
members. (Butler, 1991, p. 6) 

This directive set the stage for the development and evolution of what is 

now called Crew Resource Management. 

Since the birth of CRM in 1979, three distinct generations of courses 

have developed. The first generation was designed to make organizations 

and crew members aware of the concepts inherent in CRM. First-

generation CRM courses were primarily lecture type formats designed for 

indoctrination. Second-generation programs were designed to bring crew 

members together in group exercises and incorporated the use of the 
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simulator in Mission Oriented Simulator Training (MOST). Both first and 

second generation CRM programs were oriented almost exclusively towards 

safety concerns. The third generation focuses not only on safety but on 

productivity and mission effectiveness as well. This third generation of 

CRM will be the realm in which the focus course on fatigue effects will be 

developed and implemented. This is a rapidly changing, dynamic field and 

the updated information on fatigue is a welcome addition. 

2.3.1.3 Current Status of CRM 

Current programs are part of a third generation of CRM and stress 

mission effectiveness, CRM skill acquisition, and use of modern technology 

(Strategic Air Command [SAC], 1991). Items such as crew communications, 

behavior styles, judgment, leadership, followership, assertiveness, 

situational awareness, mission management, and stress recognition and 

management, are all areas now associated with third generation CRM 

courses. 

One would expect to find information and coping strategies regarding 

fatigue within the areas of CRM relating to stress recognition and 

management. After reviewing CRM courseware from the United State Air 

Force, United States Navy, and four major airlines, the researcher was 

unable to find any in-depth analysis and/or training materials on fatigue 

beyond the obvious point that fatigue is bad and to avoid it. Hoey (1992) 

discusses some approaches for increasing the safety of night flying, as well 

as reporting some fatigue-related symptoms but falls short of providing a 

framework for training. A knowledge gap exists regarding fatigue effects on 

crew coordination and needs to be addressed. 
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The primary thrusts of current research in the CRM arena are in the 

areas of personahty types and trai ts (Helmreich & Wilhelm, 1990; 

Helmreich & Chidester, 1989), aviation communication (Foushee, 1984; 

Foushee & Kanki, 1989), cockpit management attitudes (Gregorich, 

Helmreich & Wilhelm, 1989), leadership (Ginnett, 1987), and the impact of 

advanced technology or "glass cockpit" aircraft on air crew interaction 

(Billings, 1991; King, 1992). 

Controversy exists in this final area of advanced technology and 

aviation automation, especially regarding the interaction between high 

technology, complacency, and fatigue. Automation has gotten to the point 

where there is often little or nothing for the flight crew to do other than to 

monitor the computerized systems (King, 1992). "I'm concerned that we 

may automate so fully that there's nothing left for the pilots to do," states 

James B. Busey, administrator for the FAA (Billings, 1991, p. 13). The rule 

until now was: 

It could be done, therefore it was done. One result is that the 
number of accidents have been linked to the way that the 
pilots used--or misused an airplane's automated systems, 
whether automating a given task will enhance the pilot's 
ability to fly the aircraft--a concept called human centered 
automation. (Billings, 1991, p. 13) 

Billings points to the dangers of over-automation without addressing the 

potential consequences. A clear example was Korean Air Lines Flight 007, 

which wandered well off of its intended flight path due to improper inputs 

to the automated flight system. The accidental over flight of Soviet airspace 
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resulted in disaster when a Soviet fighter pilot was ordered to destroy the 

"target." 

The implications of low work load combined with high-fatigue have 

not yet been adequately studied in the literature. Many pilots refer to the 

subtle incapacitation resulting from this combination of effects as the "along 

for the ride syndrome." If recognition factors and tools to combat this 

problem can be discovered, it will greatly enhance the safety and 

effectiveness of future, high-tech aviation. 

2.3.1.4 Situational Awareness 

Situational awareness (SA) is an area of human factors research 

receiving a great deal of attention (Endsley, 1989). Although it does not 

belong exclusively in the realm of CRM, it plays a significant role in this 

study specifically, and in aviation research as a whole. Endsley (1989) 

refers to SA as the "crew member's internal model of the world around him 

at any point in time" (p. 1). As a pilot flies an aircraft, safe operation and 

accomplishment of objectives depends a great deal on rapid assessment of 

the current situation. 

Without such assessment (which needs to be accurate and 
complete), the air crew will be unable to effectively perform 
their functions. Indeed . . . even small lapses in SA can have 
catastrophic repercussions. (Endsley, 1993, p. 3) 

Endsley's remarks highlight the importance of SA, not only to mission 

effectiveness but to safety as well. 
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2.3.1.5 Summary of Importance of 
CRM to this Study 

The focus of this study was on accelerating the curriculum 

development process. An initial step in this researcher's plan was to 

combine the roles and functions of curriculum developer and researcher. As 

a researcher in the field of aviation human factors, the example of this 

study's "urgent need," one must be thoroughly grounded in Crew Resource 

Management theory, past and present. If this crucial step were bypassed, 

the curriculum development effort could be hampered by the lack of a 

Subject Matter Expert (SME) in the field in which the courseware was 

being developed. This detailed review was required prior to entering the 

field. 

2.3.2 Fatigue 

For the same reasons as stated above, the researcher/curriculum 

developer needed a thorough understanding of the nature and effects of 

fatigue, prior to beginning the project. Without this understanding, many 

critical, discriminating observations would not have been possible. 

2.3.2.1 History and Background of Fatigue 

Hoey points out the seriousness of fatigue training to military pilots. 

Fatigue is potentially the most serious human factor problem 
associated with night flying. Fatigue, fatigue recognition, 
quality sleep and fatigue management techniques should be a 
priority concern for everyone involved with night flying 
operations. (Hoey, 1992, p. 11) 
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In this quote, a military wing safety officer establishes the imperative for 

serious fatigue management training. Since 1974, 71% of the 68 tactical 

military fighter aircraft accidents have been directly attributed to 

conditions unique to the night environment (Hoey, 1992). 

Other errors such as miscalculating required fuel by 100,000 lbs 

(approximately 16,000 gallons) have occurred as a direct result of fatigue. 

Graeber (1990) of the NASA-Ames Research Center has consolidated years 

of research on fatigue into nine succinct conclusions which are paraphrased 

below: 

1. The safety record for long duration flights is poorer than for short 

range flying. 

2. Fatigue contributes to serious performance errors. 

3. Traveling eastward impacts sleep and circadian rhythms more 

than westward flights. 

4. Crews compensate for poor sleep by sleeping more often and 

longer. 

5. There are wide individual differences in the ability to sleep after a 

sleepless night. 

6. Sleep strategies can help improve a crew member's ability to cope 

with fatigue in flight. 

7. Crew members can often not accurately assess their own 

sleepiness. 

8. Cockpit napping is not uncommon and may provide a "safety 

valve" for sleep loss. 
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9. Innovative approaches are needed to capitalize on recent scientific 

knowledge for managing the fatigue problem. 

Graeber's conclusions demonstrate the broad negative impact of fatigue on 

aviator performance. In addition, several current coping strategies are 

identified. 

Graeber's conclusions as a researcher closely parallel those of active 

duty mihtary pilots who have reported the following effects of fatigue (Hoey, 

1992, p. 13): 

1. Despair, 

2. Short temper, 

3. Reduction in the will to work, 

4. Loss of appetite, 

5. Loss of the desire to interact with others (emphasis added), 

6. Mental depression, 

7. Defeatist attitude, and 

8. Loss of memory. 

This list of symptoms identifies several areas critical to successful and safe 

air operations. Perhaps the most significant to this research, is the finding 

of reduced desire to interact with others. On crewed aircraft like the B-IB, 

all crew members must continually interact for successful mission 

accomplishment. 

Graeber and Hoey's conclusions demonstrate that fatigue may well 

have a serious impact on the interaction required for effective Crew 

Resource Management. Also noteworthy is that the reported symptoms by 

pilots did not include any physical limitations. In the experience of this 
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researcher, pilots specifically, and aviators in general will seldom admit to 

physical failings. 

An additional finding by Graeber (1990) shows that advanced cockpit 

automation enhances error tolerance (Why should I worry, the computer 

will catch it!) but increases boredom. Technology could be used to reduce 

the boredom and enhance the performance at critical phases of flight. As 

yet this has not been done. 

These conclusions represent broad strokes of the relevant literature 

on fatigue in aviation. I would like to highlight Graeber's conclusion 

number nine, "innovative approaches are needed . . . " as it provides yet 

another disciplinary imperative for the development of a comprehensive 

fatigue training program, the urgent need example through which this 

study examines accelerated curriculum development. 

The aviation-related tasks that appear from the literature to be the 

most vulnerable to performance degradation as a result of fatigue are those 

that involve: 

1. uninteresting or monotonous tasks, 

2. high workload tasks that require time-sharing with other primary 

and secondary tasks, and 

3. tasks that require continuous attention and steady performance 

(Woodward & Nelson, 1974). 

The literature continues to illustrate that areas important to successful long 

duration flights are negatively impacted by fatigue. 

The literature further indicated there are some work schedules more 

prone to performance impairment than others. Specifically related to the 

aviation environment are continuous uninterrupted time on tasks for 
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several hours duration, and the work period between 2:00 a.m. to 6:00 a.m. 

(Woodward and Nelson, 1974). Long duration military and civilian flights 

fit well into both of these categories. Both include flight during the early 

morning time period and required extended periods of uninterrupted time 

on task. 

Wilkinson (1965) looked more specifically into the functional effects 

of sleep loss, and noted that effects of sleep loss vary widely from essentially 

no effect to an almost complete breakdown of performance. He further 

pointed out, the crucial element in predicting whether sleep loss would have 

a significant impact on performance was the factor of interest. In studies 

conducted in the laboratory, interesting tasks requiring simple motor skills 

resisted performance degradation for up to 60 hours (Wilkinson, 1964; 

1965). 

Of particular interest to training program developers was the work of 

Naitoh in the early 1970's. He demonstrated that newly learned skills were 

far more susceptible to performance degradation than those that had 

become second nature. This finding has direct implications for this study. 

If fatigue impacts some aviators more than others, part of the training 

program should include a discussion of selection of experienced crews for 

long duration missions. This is a clear example of how curriculum 

development concerns emerge from a thorough literature review such as 

this. 

Naitoh (1969) also repeated the findings of Wilkinson, showing that 

increasing the task complexity without a concurrent increase in interest 

resulted in a greater performance decrement after sleep loss (Naitoh, 1969; 

Naitoh & Townsend, 1970). This decrement could indicate that increased 
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automation, requiring pilot monitoring or programming (as opposed to 

"stick and rudder" interface) could lead to greater fatigue-related 

performance degradation. 

Other researchers have tied fatigue-related performance problems to 

circadian rhythm cycles, showing poorest performance typically appears 

between the hours of 2:00 a.m. to 6:00 a.m. (Alluisi, 1967; Klein & Wegman, 

1980; Storm, 1990). 

As early as 1959, Williams, Lubin, and Goodnow observed sleep loss 

has a negative effect on an individual's mood or disposition, as evidenced by 

subjective reports on increased hostility, irritability, and depression. This 

is not the ideal frame of mind for an aviator about to penetrate enemy 

airspace or land on an ice-covered runway through a low ceiling in the rain. 

In spite of the images generated by Hollywood, the combat pilot is 

essentially a methodical machine operator working in a very complex and 

dynamic environment. Emotions are normally compartmentalized or locked 

away so that the aviator can apply total attention to the task at hand. 

Aviators are taught early that distractions in any form are potentially 

lethal. An extrapolation of the findings of Williams, Lubin, and Goodnow 

(1959) might indicate a fatigued aviator is more likely to become emotional 

and distracted in combat operations. This pointed to an area that the 

researcher observed carefully, to determine if this information could be 

placed in a fatigue effects training module. This was another emerging 

curriculum development theme from the literature on fatigue. 

Perhaps the most interesting finding to tie fatigue and Crew 

Resource Management principles together was also found in the 1959 study 

done by Williams, Lubin, and Goodnow. They found communications tasks 
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were impacted, but differently depending upon the specific communication 

task. The time required for sending information increased with sleep loss, 

as did the number of errors. Errors of omission increase significantly with 

sleep loss (Williams, Lubin & Goodnow, 1959). It does not take too many 

sending errors or missed messages to place an otherwise well-functioning 

air crew on the ragged edge of the danger zone. Combat air crews are 

particularly susceptible to this type of problem. A high-speed, low-level 

bomb run can require dozens of essential messages to be sent, received, and 

acted upon within the last 60 seconds prior to weapons release, all while 

traveling at speeds greater than 600 mph. Communication breakdowns can 

result in missed targets, aircraft destruction from hostile fire, or impact 

with the ground. In fact, Naitoh (1969) pointed out that as the time 

available for making responses increased, the task became less sensitive to 

sleep-loss effects. Once again it is apparent that a fatigued individual is 

likely to be less capable of handling time-stressed situations, such as those 

required in combat aviation. 

One of the greatest enemies of the aviator is channelized attention, or 

the inability to rapidly scan and process multiple inputs, commonly referred 

to by pilots as crosscheck. The lack of a complete crosscheck at regular 

intervals has been responsible for a multitude of pilot-error accidents 

(Nance, 1986). Fatigue appears to exacerbate this tendency. Alluisi (1967; 

1972) found weighted tasks, those with high priority, caused the fatigued 

operator to at tempt to maintain his performance on the task deemed most 

important at the expense of secondary, or less important tasks. This is 

especially dangerous in aviation where "less important" tasks are just as 

potentially lethal as those considered "primary." An example of this might 
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be weather avoidance, where if it is ignored at the wrong moment could 

result in flying into a thunderstorm, a potentially lethal mistake. 

An analogy might help in understanding these concepts. Aviators 

have been compared to jugglers who are required to simultaneously juggle 

several different colored balls (tasks). Red balls are primaiy tasks, require 

constant attention, and are potentially lethal within seconds. An example 

is ground avoidance during low level flight. Yellow balls are secondary 

tasks and require frequent but not constant attention. They will turn red if 

disregarded. An example would be managing and monitoring fuel usage. 

White balls require periodic inspection and monitoring to make sure they 

are still white, for example checking the engine instruments for normal 

function. As the juggler gets tired, he drops a ball (loses a portion of his 

crosscheck) and it most likely turns red and then requires constant 

attention. Eventually the juggler has too many red balls and ceases to 

juggle. Pilots, like jugglers must be effective attention managers. 

2.3.2.2 Current Status of Fatigue Studies 

Recent studies (Storm, 1990; Storm and Parke, 1990) have tended to 

duplicate findings done during the "golden age" of fatigue studies, the 60's 

and early 70's. Operation Desert Storm provided a field testing site for 

many new hypotheses. One example was a study undertaken by the Crew 

Technology Division of the USAF School of Aerospace Medicine in which 

they evaluated C-141 transport air crews and E-4B air crews on long 

duration (up to 30 hours) missions. The findings revealed little new 

information, but vahdated one very important point, that sleep acquired 

inflight contributed to the general absence of severe fatigue (Storm, 1990). 
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This finding is now erasing the stigma of a pilot afraid to be seen sleeping 

on the job. In fact, pilots should now advocate this strategy, at appropriate 

times, for the rest of his or her crew. On larger-crewed aircraft, planning 

and adhering to sleep strategies can be an effective countermeasure against 

performance degradation. Another finding by Storm (1990) found that the 

air crew members perceived themselves to be much more fatigued than 

normal following several days of the long duration routine. 

Biochemical enhancement, or the prescription of mild stimulants or 

tranquilizers, is also a topic for discussion among military planners in the 

wake of Desert Storm. Although not widely known, many military air crew 

members received pharmacological interventions to cope with the 

demanding schedule of combat operations. As often as not, this was in the 

form of "no-go" pills to help the crew member get adequate rest in-between 

missions. The drug Temazepam, a mild sleep-inducing hypnotic, was used 

successfully by the Royal Air Force in the Falklands campaign, as well as in 

Operation Desert Storm (Storm & Parke, 1990). Mild stimulants are also 

being studied for their effectiveness in overcoming fatigue-related 

performance degradation in tactical operations. Although these 

interventions are not intended to be a part of the study, no review of fatigue 

literature would be complete without a mention of this option. 

2.3.2.3 Summary of Fatigue Literature 

The subject of fatigue effects has been shown to have profound 

negative consequences on aviator performance. Some general conclusions 

regarding fatigue have been discussed, aviator symptoms identified, and 

several strategies for coping with fatigue presented. The literature further 
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identified the areas of interest and attention management as critical to 

fatigue management. 

The negative effects of fatigue on aviator performance is disturbing to 

the aviation training community. Improved communication training may 

offer a partial solution for the negative impact of fatigue on air crew 

performance. 

2.3.3 Summary of Course Content 
Areas and Theories 

Through an extensive review of the literature it became apparent 

that fatigue, as it relates to air crew resource management skills, is clearly 

an area of concern not only within the CRM field, but to aviation safety as a 

whole. Although a great deal of research on fatigue has been done, none of 

the studies adequately address the current need which has resulted from 

changing military missions. These challenges establish the requirement for 

fatigue effects training as a truly urgent need and an excellent target of 

opportunity through which to study accelerated curriculum development. 

Crew resource management has been shown to be a rapidly changing 

and growing field, addressing many of the current human factors-related 

aviation safety concerns. Fatigue-induced performance degradation 

impacts multiple human factors concerns, and should be included in CRM 

training programs. A fatigue training program would naturally fall into 

CRM courses taught in aviation training programs, either in civilian 

programs of higher education, or military and professional flight training 

programs. 
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2.4 Theoretical Frameworks 

In Section 2.4, the researcher discusses the theoretical frameworks 

for the study. Basic communication theory is reviewed for utihty in all 

phases of the study, and a specific example of applied communication theoiy 

is presented for use in phase two of the study. Additionally, small group 

theory is reviewed for utility and understanding of the group processes in 

the field. 

2.4.1 Communication Theory 

Two separate areas of communication theory were reviewed. First, a 

basic model of communication was discussed, to prepare the researcher to 

accurately assess and analyze communication-related aspects of flight crew 

interaction as well as group process communication within the curriculum 

development effort. Secondly, the researcher conducted an overview on a 

specific type of applied communication theory for use in the analysis of 

flight crew performance trends. 

2.4.1.1 A Basic Model of Communication 

Hamilton and Parker (1990) diagrammed a basic model of 

communication that worked well for the purposes of this study. This model 

incorporates the basic elements of sender, receiver, stimulus, motivation, 

encoding, decoding, code, channel, feedback, environment, and noise. For 

the purposes of this study, the researcher was interested specifically in the 

quality, clarity, and timeliness of the information flow between air crew 

members. This researcher's experience has shown that the areas of 
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communication quahty, clarity, and timehness are absolutely essential for 

safe and efficient flight operations. 

The sending of a message must be preceded by two events, stimulus 

and motivation (Hamilton & Parker, 1990). An example of stimulus for this 

study might be an aircraft malfunction noticed by one of the pilots. The 

motivation to communicate the information could be a desire to complete 

the mission. 

Following the decision to communicate, the sender must encode the 

message, or put into a form for communicating. Although a message 

regarding an aircraft malfunction is generally standardized regarding how 

it is to be communicated, there are many environmental factors that need to 

be considered prior to transmission of the message. In this example, the 

following questions are all relevant. Is the aircraft in immediate danger? 

What is the relative priority of the information? To whom should the 

information be directed? Once these kinds of questions are answered, the 

sender must choose a code, or mode of transmission. Many pilots use hand 

signals (non-verbal) or partial wording (paralanguage) to initially convey 

time critical messages, and follow up with formal language if the need still 

exists to do so. Birdwhistell (1970) and Merabian (1981) report that far less 

than half of all social meaning is transferred by language. Merabian (1981) 

breaks down the types of codes further, showing the average message to 

contain 7% language, 38% paralanguage, and 55% nonverbal indicators. 

The researcher has found from previous experience that this general trend 

holds true in aviation cockpit settings as well as on the ground. 

Once the message has been encoded and a method (code) of deliveiy 

has been determined, a channel for delivery is selected. In the cockpit of 
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the B-IB, this will normally be either face to face, what pilots refer to as 

"cross-cockpit communication," or via a sophisticated intercom system. 

Communications outside of the cockpit take place on high frequency (HF), 

ultra-high frequency (UHF), or very high frequency (VHF) radios. 

Additionally, the B-IB is equipped with "coded" radios for secure 

transmissions, as well as a teletype satellite (AFSATCOM) communications 

system. Each of these methods of communication could act either as a 

channel or as interference to the communication process, depending upon 

the circumstance. 

The actual sending of the message takes place through noise, or 

environmental disturbances. These can either be internal or external 

(Hamilton & Parker, 1990). An example of internal noise might be a 

headache caused by fatigue, or blurred vision trying to decode nonverbal 

signals. External noise might be something as simple as radio static. 

Once received, the message must be decoded by the receiver. This 

involves the extraction of meaning from the signals sent through the noise 

from the sender. In military aviation, standardization of terms and 

responses help in this process, but by no means insure perfect transmission 

of meaning. Most military aviators try to "personalize" the standard terms, 

often resulting in confusion between crew members. Nowhere in a list of 

standard aviation terms is the word "Okey-Dokey," but it is regularly used 

by pilots in response to air traffic control instructions. "The verbal and 

visual responses to a message is referred to as feedback" (Hamilton & 

Parker, 1990, p. 18). The sender uses this feedback to determine if the 

original message has been interpreted correctly. In the case of 
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communication in the cockpit, it may result in a change in the amount of 

direct language used to convey the message, and a retransmission. 

In summai-y, the communication process, illustrated in Figure 2.13, is 

complex, even when broken down into simple terms. A thorough 

understanding of the communication process was essential to the successful 

completion of this study. It can be seen from this abbreviated discussion, 

that observations and conclusions reached as a result of communication 

analysis, must be well grounded in estabhshed communication theoiy. 

Stimulation 
Motivation 

Encoding 

Person 
A 

Decoding 

Frame of 
reference 

Environment 

Noise 

(Code; 
"channel)' 

(Feedback) 

_(Code;_ 
channel) 

Noise 

Environment 

Stimulation 
Motivation 

Decoding 

Person 
B 

EncGding 

Frame of 
reference 

Figure 2.13. A Basic Model of Communication. 
(Hamilton & Parker, 1990, p. 6) 

The figure illustrates the concepts of sender and receiver attempting to 

communicate a message through a channel. Interference, or noise, can 

impact the process and feedback is essential in determining the 

effectiveness of the communication attempt. 
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2.4.1.2 Aviation AppHed Communication Theory 

The theoretical perspective developed by Foushee (1982; 1984) will 

serve as the theoretical lens through which I initially viewed my data 

collected during air crew observation. Foushee and Kanki (1989) broke 

down aviation communication into eighteen types: 

1. Command: A specific assignment of responsibility by one group 

member to another. For example, "Put the landing gear down." 

2. Observation: Recognizing and/or noting a fact of occurrence 

relating to the task. For example, "All indications are normal." 

3. Suggestion: Recommendation for a course of action. For example, 

"Why don't we try the other radio?" 

4. Statement of Intent: Announcement of intended action. For 

example, "I'm going west around the weather." 

5. Inquiry: A request for factual information. For example, "How 

much fuel is left?" 

6. Agreement: Concurrence, for example, "I concur." 

7. Disagreement: Non-concurrence, for example, "I don't think that 

will work." 

8. Acknowledgment: Makes known a previous statement was heard. 

For example, "Roger." 

9. Answer Supplying Information: Information beyond mere 

agreement. For example, "Yes, there is traffic at two o'clock low." 

10. Response Uncertainty: Indicates lack of information upon which 

to act. For example, "I don't know enough to do that." 

11. Tension Release: Jokes, laughter, humorous remark. 
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12. Frustration/Anger/Derisive Comment: Statement of displeasure 

with self, or other crew members. For example, "What are you screwing up 

now?" 

13. Embarrassment: Apology for incorrect response or action. For 

example, "Oops, sorry about that." 

14. Repeat: Restatement without prompting or request for 

restatement. For example, "Say again." 

15. Checklist: Prompts and responses to checklists. For example, 

"Altimeters-Checked." 

16. Non-Task: Speech referring to something other than the flying 

task. For example, "How is your golf game coming?" 

17. Non-Codable: Unintelligible speech. 

18. Air Traffic Control (ATC) Communication: Responses to air 

traffic controller instructions. For example, "Roger, descending to one zero 

thousand (10,000) feet." 

By analyzing the various types of communications taking place in the 

cockpit, Foushee was able to make certain inferences about the relationship 

of communication to crew performance. His studies have shown that 

ineffective crews communicated less but have a greater incidence of 

response uncertainty, frustration or anger, and embarrassment along with 

a lower incidence of agreement (Foushee, 1982). On the other hand, crews 

who talked openly about problems, either real or potential, and/or flight 

conditions seemed to be more effective. Air crews who utilized more 

commands, inquiries and observations had fewer errors than did those who 

did not (Foushee, 1982; 1984). Initial analysis of air crew conversations in 
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simulated flight (Grodsky, 1967) with these tools provided keys to 

understanding fatigue effects on crew interaction. 

In summary, understanding applied communication theory was 

essential for preparation to accelerate the curriculum development process 

in this study. By understanding the nuances of air crew communication, 

the researcher could observe more effectively, determining appropriate 

instructional objectives as they related to the communication process. 

Equally as important to this accelerated curriculum development 

effort was the interaction between groups and members of groups associated 

with the project. 

2.4.2 Small Group Theoi^v 

Small group theory was reviewed to prepare the researcher for 

effective group participation, as well as data collection and analysis on 

group processes. Group processes and roles, task functions, maintenance 

functions, and negative group behaviors were all reviewed for utility in this 

study. 

2.4.2.1 Group Processes and Roles 

A thorough understanding of the group process was also essential to 

the success of this study. The researcher needed to efi'ectively obsei-ve, 

analyze, and utilize group processes as they interrelated with the 

curriculum development effort and flight crew performance. 

Hamilton and Parker (1990) describe group task and maintenance 

functions as well as describing negative group behaviors. By understanding 

group processes, the researcher hoped to better analyze methods for 
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efficiently accelerating curriculum development. Curriculum development 

is a team process and effective group dynamics were critical to the team's 

success. The researcher has combined and paraphrased the relevant tasks, 

maintenance functions, and negative behaviors below: 

2.4.2.2 Group Task Functions 

These roles describe tasks within the group which promote group 

effectiveness. By using these roles, the researcher could better interact and 

facilitate the group efficiency in the field research environment. 

Initiating: This member provides the impetus to start many of the 

group's activities. This function is relevant because of time management 

considerations that exists in the urgent need curriculum development. 

Information giving (or seeking): Provides or requests information and 

clarification. This is also important so information can flow freely and 

meeting time can be optimized. 

Opinion giving (or seeking): Gives or asks for personal or group 

opinions. Especially useful to this study regarding interpretation of events. 

Elaborating: Clarifies and expands upon information, giving 

illustrations and examples. This is an important function in this study 

where members of the research team come from diverse fields of study. 

2.4.2.3 Group Maintenance Functions 

The following roles assist in maintaining the group's performance. 

Encouraging: Promotes a supportive climate. This role will be 

essential in this maximum effort study, where researcher and air crews 

alike will feel the effects of fatigue. 
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Gatekeeping: This activity controls entrance into the group as well as 

flow of information. The researcher will need to accurately identify and 

integrate with all gatekeepers to insure information and data availability. 

Harmonizing: This activity assists in reconciling group differences in 

a productive manner, utilizes compromise and mediation. This is an 

important aspect, especially with regards to the air crew fatigue study. 

Tension Relieving: This activity is used to relax a tense atmosphere 

so that the group process is not inhibited. This will be important to all 

groups in the study, but again, especially important to the fatigued air 

crews. 

2.4.2.4 Negative Group Behaviors 

These activities negate group effectiveness and must be overcome if 

the group is to function effectively. 

Blocking: This activity prevents the ideas of others from being 

considered by the group. Because the group process was so essential to the 

success of this study, it is imperative that the researcher recognized and 

worked around this negative behavior. 

Aggression: This activity is seen when an overbearing attitude 

inhibits inputs of other members. 

Recognition Seeking/Dominating: This activity occurs when 

individuals call constant attention to their own accomplishments or ideas. 

Aviators are notorious for this, with most stories beginning with "There I 

was, (insert a heroic event, not necessarily factual)." In the group 

environment for this study, this activity may impede effective crew 

coordination by interfering with the team effort. 
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Special interest (stakeholder): In this activity, the interest of an 

individual or separate group is promoted, either overtly or covertly, 

disrupting group progress. 

Distracting: This activity occurs when inappropriate antics disrupt 

the group, inhibiting progress. 

Withdrawing: This activity indicates a lack of participation of a 

member in the group. Because of the group emphasis in this study, the 

researcher needed to be aware and alert for this activity, accounting for it in 

observation and analysis, and drawing out members when appropriate. 

These group behaviors (Hamilton & Parker, 1990) identify broad 

stroke theory regarding group interaction. They serve to sensitize and 

initially focus the research into the areas of group process. 

2.4.3 Summarv of Theoretical Frameworks 
~ ' • • • • — — • ' • i p l T — • — . . I .1 • • • — - - . . I • • 

Basic communication theoiy was reviewed for utility in 

understanding the nature of individual and group interaction in this study. 

Additional literature provided more specific applied communication theoiy 

to the aviation environment, for use in phase two of this study, during the 

data collection of fatigue effects on air crew performance. Small group 

theory was reviewed to present areas relevant to understanding group 

performance in the field research environment, primarily as it applied to 

the groups required to conduct curriculum development in a field research 

environment. Group processes and roles, task functions, maintenance 

functions, and negative group behaviors were all reviewed for utility in this 

study. 
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2.5 Entering Positions Derived 
from the Literature Review 

Can a high quality fatigue training program be developed rapidly in 

response to this urgent need? Unfortunately, the answer is "no" if one must 

follow existing curriculum development models. Although several models 

exist that address certain areas of the urgent need question, no single 

existing model fully or adequately addresses the challenge of urgent need. 

This extensive review of the literature was only one of several steps 

taken to prepare the researcher for the task of developing a prototype model 

for accelerated curriculum development under conditions of urgent need. 

From this extensive review, several entering positions were developed as 

steps in the curriculum development acceleration process. They appear, 

slightly modified, in the findings in Chapter IV, but are mentioned here 

because they emerged directly from a deep immersion in the literature 

surrounding this study. 

1. Curriculum development may be accelerated through a 

combination of roles and functions, that are traditionally divided between 

researcher, curriculum development project manager, subject matter expert, 

and instructional designer. To accomplish this role combination, however, 

the researcher must become thoroughly grounded in the relevant subject 

matter areas. 

2. Greer (1991) stated that approximately 80% of curriculum 

development is spent consulting. This effort attempted to reduce that time 

through high technology, innovative solutions such as electronic mail, 

telefax, modem communications, and answering machines. Additionally, 
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making use of assets and expertise in other time zones, allowed work to be 

done while the researcher was sleeping. 

3. Sequencing instructional objectives under conditions of urgent 

need, must be based on criticality of information to the user and require 

that instruction that must fit into an undetermined slot in the existing 

curriculum. This is an example of Diamond's (1989) concept of adjusting 

the "ideal to the real," and is critical to this study. 

Following the completion of this literature review, the researcher was 

prepared to enter the field, thoroughly grounded in theoiy and with a 

design for implementing the research project. The details of this design are 

included in the Chapter III. 
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CHAPTER III 

METHODOLOGY 

3.1 Introdnctif^n 

There are four primary purposes of this chapter. First, the 

researcher will demonstrate the investigation of the research questions was 

soHdly grounded in curriculum development theoiy (Bloom, 1956; Burke & 

Caplinger, 1992; Diamond, 1989; Gagne, 1885; Geyeski, Wood, & Ford, 

1992; Greer, 1991; Johnson & Foa, 1989; Mager, 1962; Norton, 1990; Saylor 

& Alexander, 1974; Briggs & Gagne, 1979; Yelon, 1991; Yelon & Scott, 

1970), communication theoiy (Argyle, 1975; Foushee, 1982; 1984; Foushee 

& Kanki, 1989; Ginnett, 1987; Hamilton & Parker 1990), and small group 

theory (Davis, 1969; Fisher, 1980). 

Second, the researcher will describe the specific methods used in the 

study. He will demonstrate that this was a rigorous piece of qualitative 

research, utilizing accepted methods and tools. He will discuss preparation, 

gaining access to the study, data collection procedures, sampling, data 

analysis, and exiting the field research environment. 

Third, the researcher will systematically describe the research in 

narrative form. Beginning with gaining access to the research 

environment, through preparation, sample selection, data collection, and 

data analysis phases, the researcher will weave in elements of theoiy, 

methods, and anecdotes. This will illustrate the depth and breadth of the 

project, what Lincoln and Guba (1985) refer to as a "thick description." 

Lastly, the researcher will discuss how validity, credibility, and 

transferability are addressed in this research. This will demonstrate that 
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while the subject matter of this study was specialized, it is still applicable to 

fields of study outside of those represented in this report. 

3.2 The Battlefield Metaphor 

Metaphors are often useful in describing concepts in terms of other, 

more recognizable frameworks (Van Maanen, 1988). For the purposes of 

this study, the researcher proposes a military analogy to aid in putting the 

overall research effort into perspective. Viewing the curriculum 

development effort as combat maneuvering also allows the reader to get a 

better grasp of the researcher's "attack on all available fronts" approach to 

the acceleration of the curriculum development process. Imagine General 

George Patton, with his bulldog at his heel and an ivory-handled .45 caliber 

pistol strapped to his side. Adorned with a polished steel helmet, he strides 

purposefully into the room and barks out the following orders through 

clenched teeth and a half-chewed cigar (bold print indicates high-volume 

gravely voice): 

Major, the battle is upon us and the enemy is inflicting 
heavy casualties. Our need is urgent and immediate. 
Something must be done to counter the enemy offensive. 
Your mission is to go behind enemy lines, locate the 
enemy and determine his capabilities against us. 
Having done that, you must devise a plan that will 
reduce him to rubble! Most importantly, keep track of 
the processes you use on this mission, so we can 
improve our future doctrine. After all. War is eternal 
and this is but a single battle. That is all. 

The General's orders direct the researcher first to the conditions of urgent 

need. "The battle is upon us . . . heavy casualties inflicted . . . " represents 
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the current effects of fatigue on mihtary and civilian flight crews. By "going 

behind enemy lines . . . and devising a plan to reduce the enemy to rubble," 

the General directs the researcher to go into the research field and define 

the major characteristics of fatigue, as well as to develop an effective 

training module to diminish it's impact. The final part of the analogy 

directs the researcher to the overall purposes of the research project. 

Keeping track of processes to assist in adapting future doctrine is, in effect, 

a reference to extending existing curriculum development theoiy and 

practice. The quote "War is eternal and this is but a single battle," denotes 

the lasting value and significance of the study if a useful prototype model 

for accelerated curriculum development can be produced. Throughout the 

remainder of this report, the researcher will refer back to this battlefield 

analogy. Italicized quotes immediately following sub-headings are a part of 

a hypothetical after-action report submitted to General Patton, 

contextualizing various sections of the study back into this analogy. 

3.3 Organization of the Study 

"It was a prolonged battle, fought along three fronts." 

This was a three-phase study which took place over a 19-month 

period between August, 1992 and February, 1994. In phase one, the 

researcher studied an instance of urgently needed training, for which 

research-based course content was being generated. As part of an Air Force 

funded research project studying fatigue effects on air crew members, the 

researcher became part of a team assembled by a well known research 

laboratory to study this phenomenon. The role of this researcher was to 

rapidly turn research findings into courseware. Following an extensive 
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l i terature review, it became apparent that there were no existing 

curriculum development models from higher education or elsewhere, that 

adequately addressed all required aspects of accelerated curriculum 

development. A research design was established that focused not only on 

the processes required for accelerated curriculum development, but also on 

the development of a fatigue training module for air crew training, the 

instance of urgent need. Phase one took place from August, 1992, through 

October, 1992. 

In phase two, which ran from October, 1992 through March, 1993, 

the researcher entered the field to collect data on fatigue effects and 

simultaneously study the accelerated curriculum development process. 

During this data collection period, the researcher/curriculum developer 

developed instructional objectives and strategies of instruction for a fatigue 

effects training module, thereby accelerating the curriculum development 

process. 

In phase three, which was accomplished from March, 1993 through 

February, 1994, the researcher developed a prototype model for accelerated 

curriculum development, using themes that emerged from the data 

analysis. A theoretical sampling was done on the prototj^pe model, using 

feedback from curriculum development experts sampled from the areas of 

higher education, industry, and the militaiy. The experts sampled are 

listed at Appendix D. Final adjustments were made to the model and the 

research report was completed. Refer to Figure 1.1 which illustrates the 

timeline for completion of this study. 
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The figure shows the three phases of this study included the preparation 

phase, field research phase at Thomas and Westfall AFBs, and model 

construction phase. 

3.4 Whv the Qualitative Paradigm? 

"Many changes to the battle plan were required as we worked 

through the fog of war." 

Here the researcher presents four reasons for choosing the qualitative 

paradigm: (1) minimum interference with the ongoing Williams Lab study, 

(2) the nature of the curriculum development process data, (3) the need to 

uncover air crew member perceptions, and (4) the ability to assess multiple 

factors of fatigue effects in the study of the urgent need training example. 

The nature of the research questions and corresponding data should 

determine the research methodology (Leedy, 1992). A review of the problem 

statement is in order at this juncture. The problem was the lack of a 

curriculum development model to accelerate curriculum development under 

conditions of urgent need in critical higher education settings. One purpose 

of the study was to develop an accelerated curriculum development 

prototype model for use under conditions of urgent need in higher 

education. The researcher attempted to extend existing curriculum 

development theory and practice into an area not adequately addressed in 

current literature. This opportunity for urgent need curriculum 

development was a limited window of opportunity, available to the 

researcher in part as a result of a larger study ordered by the U. S. Air 

Force to determine the feasibility of sustained operations with 30 hour long 

bomber missions. The researcher gained access to the research 
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environment on Monday, 12 October, 1992, as part of an existing research 

team from a private research corporation whom we will refer to as Williams 

Laboratories, who was under contract with the United States Air Force and 

had an established mission and agenda at the time this researcher gained 

access to the research environment. 

The researcher was allowed into the team under conditions of 

minimal interference with the Williams Lab investigation. Qualitative 

methods such as participant observation allowed this researcher to collect 

data with a minimum of interference. With the tools of participant 

observation, document collection, interviews, and questionnaires, the 

researcher surmised that data collection could be facilitated and curriculum 

development work quietly accomplished without disruption of the Williams 

Lab research team. As opportunities presented themselves, open-ended 

questions were worked into a post-mission questionnaire, and audio taping 

equipment was approved for this individual research. 

The nature of the data also pointed towards a qualitative study. 

Perceptions, group roles and functions, and analysis of individual motives 

and actions, were areas of data more effectively captured and analyzed 

through the qualitative paradigm (Lincoln & Guba, 1985; Strauss 1987; 

Webb, Cambell, Schwartz & Sechrest, 1966). This is not to say the 

researcher turned his back on available quantitative data. On the contraiy, 

in phase one much of the qualitative data on fatigue effects was compared 

and contrasted to the multitude of quantitative data produced by the 

Williams Lab scientists for possible inclusion in the fatigue effects course 

content. Later in this report quantitative data are presented that both 

support and contradict some qualitative observations. Let me state clearly 
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that this researcher will not at tempt to engage in a discussion or debate on 

qualitative versus quantitative research methodologies. In this research 

environment, the two research projects and paradigms coexisted and 

complemented each other well. Although the researcher initially felt 

condescension from some of the Williams Lab team, it was most likely due 

to this researcher's relative inexperience rather than the mode of inquiiy, 

what I refer to as the "new-kid syndrome." 

The specific data sets needed to address the area of urgent need and 

fatigue effects, gave the researcher another rationale for the 

appropriateness of the qualitative or naturalistic paradigm. Woodward and 

Nelson (1974) present an accurate description of the nature of the data 

regarding fatigue effects: 

In attempting to generalize about the effects of sleep loss or 
various work-rest schedules on man's performance, we are 
faced with a prime example of the complexity of human 
behavior. In almost any given instance, we must also account 
for man's motivation, his skills and knowledge . . . his state of 
health and fitness, the nature of the tasks . . . and the social 
and physical elements of the environment. Since our 
knowledge of the interactive effects of such variables on 
human performance is quite incomplete, it is extremely 
difficult to state lawful relations. It does seem possible, 
however, to make qualitative assessments of certain relations 
on the basis of the knowledge available to us at present, (p. 
14) 

This statement points to the naturalistic paradigm as ideally suited for the 

fatigue effects portion of the study. The interactive effects of multiple 

variables in fatigue studies makes the naturahstic approach essential for 

getting at the data needed for the course content. 
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Additionally, the naturalistic approach provided the researcher with 

several other factors, such as motivation, skills, knowledge, health, fitness, 

and task, tha t would also assist in guiding initial understanding of fatigue 

effects on performance. Lincoln and Guba (1985) point out that a 

researcher is ill-advised to mix research paradigms within a study, so the 

researcher identified other qualitative methods, including Furlong's (1976) 

interaction sets, an internal analysis methodology useful with small groups, 

as one approach for phase two, the curriculum development factor analysis. 

The specifics of the methodology will be described in greater detail, but are 

mentioned here in general terms to identify the rationale for using the 

qualitative paradigm as the overall guiding methodological approach. 

An essential step in determining which methods and research design 

were appropriate, was gaining access to the field research environment. 

Negotiations on methods were an integral part of the access gaining 

process. 

3.5 Gaining Access 

"A stealthy approach to the front lines was in order." 

The first step in the process of gaining access to the field environment 

in which to accomplish my study was to identify the gatekeepers (Corsaro, 

1981). Schatzman and Strauss (1973) describe this type of entry as 

"mutually negotiated" and further point out that the gatekeepers hold 

"options not only to prevent entree but to terminate relations with the 

researcher at almost any stage thereafter" (1973, p. 22). Bogdan and Biklen 

advise the researcher to "make your interests known and seek the 

cooperation of those you will study" (1992, p. 80). They call this the 

"cooperative style" (p. 80). It was obvious, even to a jet jockey, that the 
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researcher needed to identify and court the gatekeepers, who operated in a 

cultural environment much different than his own. The first contact was 

made on Friday, Oct 2, 1992, after the researcher made inquiries relative to 

the study through Air Force personnel. After the researcher explained his 

interest in the project, a meeting with the senior scientist was arranged for 

the following week. The location of the meeting was the simulator building 

at Thomas AFB, in a secure briefing room, or one which is sound proofed 

and protected from eavesdropping, electronic or otherwise. 

The researcher arrived at the predetermined room approximately ten 

minutes prior to the arranged meeting time, as is the normal militaiy 

custom. Since the room was equipped with double doors, each 

soundproofed, he did not realize that there was a meeting of the Williams 

Lab research team taking place at the time inside the room. As the 

researcher entered the small, florescent-lit room, a conversation was taking 

place between five people seated at a small table. The terms used in the 

conversation were foreign to this researcher, but he recollects terms such as 

"wired up, middle noise, and RACAL." The three men and two women 

seated at the table were obviously engaged in a planning session when the 

senior member of the group realized they were no longer alone, the 

conversation stopped, and all heads turned towards the intruder. A tall 

silver-haired man swiveled his chair away from the ongoing discussion, and 

peering out from above bi-focal lenses perched low on the bridge of his nose, 

inquired, "You must be Captain Kern?" 

This was the researcher's first lesson in entering the world of the 

scientific research team. As a militaiy man, the researcher exists in a 

culture where "early is good" when arriving for a briefing. With this group 

102 



it became much more efficient and unobtrusive to quietly wait around the 

"periphery" until whatever business they were undertaking at the moment 

was concluded. As the project progressed, it became apparent that there 

was sound justification for this cultural norm. Members of the Williams 

Lab research team seldom saw each other face to face because of the rigors 

and functions of the project. When they did, they needed to conclude their 

business without interruption. This was significant in that it demonstrated 

to this researcher that there was more to preparation for this project than a 

literature review. The acculturation process was uneventful after this 

point, but with more sophistication on the part of this researcher, the 

intrusive entry could have been avoided all together. 

Dr. Strem was the senior scientist at the Extended Operations 

Branch, Air Crew Research Facility at Williams Labs. As such, he was high 

enough on the totem pole to command considerable respect and deference 

from other members on the team. This researcher followed suit. A friendly 

and gregarious man, he quickly ascertained that I was little threat to his 

investigation with several short but probing questions. In fact, when this 

researcher offered to be of "any assistance," Dr. Strem quickly listed off 

some initial duties, including the creation of a rating scale for air crew 

member performance tasks, and a review of the schedule for air crew 

monitoring. It was this schedule input that this researcher had been 

waiting for as it afforded the first opportunity for direct input on upcoming 

participant observation periods. 

In retrospect, had this researcher done more preparation and 

acquatinted himself with the Williams Lab research team culture, the 

initial "faux pax" could have been avoided. Cosaro (1981) recommends 
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studying the gatekeepers and developing strategies on how to approach 

them prior to the first contact. This researcher's "first contact" experience 

would seem to support that point of view. Additionally, a researcher must 

be careful with the statement "If there is anything I can do, don't hesitate to 

ask." Although in this case the workload was front loaded, it did delay some 

of the preparation phase for this research. This researcher would 

recommend a qualifying statement like, "My plate is pretty full, but I'm 

willing to pitch in any chance I get." 

3.6 Preparation for the Study 

"It is essential that one is familiar with the terrain and properly 

equipped prior to entering the battlefield." 

In this section the researcher discusses preparatory steps taken to 

ready himself for the study. First, he will discuss selection of appropriate 

theory and methods. Second, he will discuss initial planning for the 

acceleration of the curriculum development effort on the fatigue effects 

training module. These steps include a combination and synthesis of 

existing curriculum development models to facilitate accelerated 

development. Third, the researcher concludes this section with the 

presentation of a prototype model with which the researcher entered the 

field. 

3.6.1 Theorv and Methods 

The preparation for this project involved conventional preparatoiy 

steps as well as project-specific steps. After ascertaining that he could gain 

access to the field research environment, the researcher developed a list of 
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steps tha t would have to be accomplished prior to entering the field. Each 

are discussed in the order in which they occurred. 

3.6.1.1 The Interpretive Case Study 

Merriam (1988) suggests two elements of a case study that were the 

determining factors for it's selection as the guiding design. First, "it can 

examine a specific instance but illuminate a general problem. Second, it 

can suggest to the reader what to do or what not to do in a similar situation" 

(1988, p. 13). Additionally, Olson (in Merriam, 1988, pp. 13-14) addresses 

the descriptive advantages of a case study. Paraphrased below are four 

important points: 

1. Illustrates complexities caused by multiple factors, 

2. Includes vivid materials from various sources such as observation, 

interviews, etc., 

3. Has the advantage of hindsight, for example, what could have 

been done differently, and 

4. Is contextual. 

Each of the previous points had advantages for this study. The accelerated 

curriculum development effort involved the collection and analysis of data 

relating to multiple areas. The qualitative methodology used in this study 

takes full advantage of "hindsight," by analyzing past events (data) 

collected throughout the study to probe for deeper understanding. Finally, 

contextual analysis was essential to uncovering salient curriculum 

development themes. 

Perhaps the most applicable reason for selecting the interpretive case 

study approach as the guiding method was it's ability to increase 
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transferabihty based on the reader's contextual references (Stake, 1981). 

"Readers bring to a case study their own interpretations and 

understanding, which lead to generahzations when new data for the case 

are added to old data" (p. 36). Stake further promotes this position by 

stating "unlike traditional research, the reader participates in extending 

the generahzation to (their own) reference populations" (pp. 35-36). This 

was extremely important. For this research to have transferable value, it 

had to be applicable to situations other than the individual one under 

study. The second reason was the applicability of the interpretive case 

study to qualitative analysis and description. The nature of qualitative 

research lends itself well to interpretation of findings in the form of a 

descriptive narrative. For these major reasons, the researcher selected the 

qualitative interpretive case study (Merriam, 1988) as the guiding method. 

3.6.1.2 Selection of Theoiy 

Following the selection of the case study design, the researcher 

turned his attention to the selection of a theoretical framework with which 

to investigate the research problem. Through consultation with the 

research team from Williams Labs as well as the researcher's doctoral 

advisory committee, it was determined that three areas of review would be 

required, searching for guiding theoiy. These general areas of: (1) 

curriculum development, (2) communications and small group dynamics, 

and (3) fatigue effects on aviation crew resource management are detailed 

in Chapter II. 

The guiding theories selected from these general areas were: (1) 

parts of five separate curriculum development models, each partially 
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applicable to this investigation, (2) basic and applied communication theory 

(discussed in detail later in this chapter), to assess the communicative 

processes in both the air crew and curriculum development environments, 

(3) Furlong's (1976) Interaction Sets, a small group analysis tool, to assist in 

defining group roles and functions. 

Methods used to apply these theories across the data were identified. 

Flanagan's (1954) Critical Incident Method, modified for qualitative use, 

was used to assist in developing fatigue effects course content and later 

applied in curriculum development areas. Other tools from the literature 

were also utilized, including Endsley's (1989; 1993) methods for evaluation 

of flight crew member Situational Awareness (SA), and Bloom's (1956) 

Taxonomy of Educational Objectives. These helped the researcher gain a 

better understanding of the data implications. 

Having determined both a guiding methodology and a theoretical 

framework, the researcher was now ready to make preparations to enter the 

field, and began to formulate steps to accelerate the curriculum 

development process. 

3.7 Initial Planning for Acceleration 

Before entering the field, the researcher carefully analyzed several 

curriculum development models in an attempt to locate pieces of each that 

would fit into a model for accelerated curriculum development. This 

analysis and adaptation process was key to the early success of the field 

effort. 

107 



3.7.1 Adaptation of the Models 

Let us take a moment to review where we are in the overall scope of 

this study. The researcher had been directed to rapidly develop fatigue 

training for flight crews who face the immediate prospect of flying long 

duration missions without the benefit of having been formally trained in 

fatigue recognition and management. The micro political situation (high 

priority - low resources) hinted at another "rush job" without adequate time 

or resources to produce high quality course materials. As a doctoral student 

prepared to conduct a serious inquiry, the researcher seized the moment to 

address the greater question of accelerated curriculum development. An 

exhaustive literature review produced the methodology and theoretical 

framework required for the effort, and planning the acceleration had now 

begun in earnest. 

The literature suggested several possibilities for the acceleration of 

the curriculum development process and each required advance 

preparation. The first was to combine the roles and functions of the 

instructional system designer, subject matter expert, and the principal 

researcher in the context area for the courseware development. In the 

military setting these roles are traditionally separated, both by distance and 

time. The possibility was, if these roles could be combined and 

accomplished simultaneously, the time for development would be decreased 

without loss of quahty. In preparing for this crucial step, the researcher 

immersed himself in the literature on instructional system design. The 

researcher was somewhat prepared in the other two areas, having 

completed 18 hours of graduate level research courses and successfully 
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attempted two smaller pilot studies, as well as having completed a detailed 

literature review on fatigue effects. 

As a start ing point, the researcher chose to use Gustafson's ten step 

curriculum design sequence. Refer to Figure 2.2 for an illustration of the 

design sequence. It is crucial to understand that the authors of this model 

intended for course content decisions to occur prior to entering this design 

sequence. The assumption is that research on course content has been 

completed or will be completed outside of this model. For this reason, the 

researcher chose to insert concepts derived from the Participatory Design 

Model's (PDM), shown at Figure 2.7 into the basic design sequence. 

As described in Chapter II, the PDM highlights a flexible approach to 

curriculum design, partially useful in our efforts. Step 12 of the PDM 

allowed the researcher the flexibility of combining research, community 

input, writing objectives, and drafting the training module at a single 

position in the model. The researcher also determined it beneficial to 

include step four "Identify curriculum team" in the guiding model. 

The researcher determined the need for more guidance on the "team" 

aspect of the model, so parts of the "Wheel Model," (Burke and Caplinger, 

1992) illustrated at Figure 2.8, were selected to address these concerns. As 

described in Chapter II, the Wheel Model shows the course director to be at 

the center of an integrated support team, something this researcher felt 

essential for effective curriculum development in the field. 

The assessment of needs as it related to course requirements was still 

required. USAF headquarters had determined as early as June of 1992, 

that a need for some type of fatigue training was required. What areas 

specifically would be included in this training? Although the researcher 
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himself was a career aviator with some experience in long duration flights 

(multiple cross-Atlantic flights and two, 18-hour missions from Kansas to 

Australia), he did not feel confident in defining needs for the entire USAF 

B-IB bomber fleet. A DACUM-style (Norton, 1990) task analysis session 

was accomplished on 19 October, 1992, with 12 B-IB air crew members 

participating to establish some ideas for base line needs in fatigue training. 

This session was held in a large briefing room at Thomas AFB 

approximately two weeks before entering the research field on 31 October, 

1992. The needs analysis produced four areas (fatigue-related) the aviators 

felt were inadequately trained at the time of the meeting. The researcher 

will briefly discuss them in this chapter so that the findings chapter can be 

used exclusively for curriculum development model findings, the focus of 

this inquiry. Additionally, a description of the process associated with the 

DACUM method helps to illustrate the value of its inclusion in the 

prototype model developed from this study. 

The first area that the experienced aviators felt required additional 

training was performance impairment. Typical questions raised at the 

meeting were: What skills go first (when fatigued)? How much am I really 

impaired? How does this effect mission accomplishment? 

The second area was communication. Questions included: How does 

poor communication impair teamwork? How badly are mission objectives 

impaired by fatigue induced communication errors? 

The third area was threat engagement, or recognition and evasive 

maneuvers and tactics when engaged by the enemy weapons systems. The 

group felt this area would be impacted most severely, because an aviator 
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needed to be "sharp" when matching moves and wits with an attacker 

intent on destroying you and your aircraft. 

The fourth and final area which these experienced aviators felt 

required training was corrective actions and interventions to prevent and 

recover from the hazards associated with fatigue. 

Although needs analysis meeting was useful and the techniques 

outlined by Norton (1990) in the DACUM process task analysis productive, 

the researcher noticed certain trends in conversation with the B-IB aviators 

that hinted at other areas that might require training. These other areas 

were documented as field notes (Lincoln & Guba, 1985) and assisted in 

developing early coding categories which will be discussed in detail later in 

this chapter. The entire task analysis session was audio taped and 

portions of the tapes transcribed verbatim for analysis. The sensitive 

analysis of conversation in the DACUM meeting led to identification of 

other areas possibly requiring training, once again hinting at the value of 

the qualitative paradigm for understanding the nuances of human behavior 

(Lincoln & Guba, 1985). 

The following interchange occurred during the needs analysis session 

on 19 Oct 92, and was between two experienced aviators, both of equal rank 

(Major). One was a pilot, charged with final responsibility and authority for 

the safety of the aircraft and crew. The other was a navigator, who serves 

on the B-IB as an Offensive Systems Officer (OSO), the crewmember who 

navigates the aircraft to its weapons delivery point and releases weapons. 

The conversation highhghted a fifth area this researcher chose to 

investigate for the course content-teamwork and authority gradients (who 

is in charge). 

I l l 



Pilot (P): The bottom line is this - if I'm OK and the rest of y'all (the 

aircrew) are bushed (fatigued), I'm pressin' on (continuing the 

mission). 

Offensive Systems Officer (OSO): That's stupid Bob, the book 

(Technical Order B-IB 1-1, the "bible" for air crew actions) says the 

minimum aircrew is four (conscious crew members) for an operational 

mission like this. Leave the white scarf at home. (The white scarf is 

the traditional symbol of the "I can do it all," macho aviator.) 

P: If we're goin' to war, and that 's what this is all about, I ain't 

aborting (terminating the mission) 'cause y'all are a little sleepy. 

OSO: No one is saying ' turn back' Bob, but if it happens (some 

crewmembers become too fatigued to accomplish the mission), then 

we need to have a plan to address less hazardous options. 

P: Bullshit. 

The tone in the room during this discussion was sullen, but there 

were clearly supporters on both sides. If consensus on a position could not 

be reached by well rested, experienced aviators, on the ground at ground 

speed zero, how could we expect less experienced, fatigued aviators, to make 

quality decisions in flight, over enemy territory? When the researcher 

brought this point up the group, it was received warmly by some and coolly 

by others. Bob, the pilot, represented the "others" with his statement of "No 

bullshit training program is going to convince me to give away my 

authority." 
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As a direct result of the needs analysis meeting, the researcher added 

the concepts of "teamwork" and "authority" to the areas for investigation 

and analysis when determining course content areas. 

The final modification to Gustafson's ten step design sequence came 

from Diamond (1989), who discusses moving from the "ideal to the real." 

At some point in the instructional process, the preliminaiy or 
"ideal" instructional design is completed and the modifications 
begin to meet the practical limitations of the real world. This 
transition from the ideal to the real is gradual and, in reality , 
it is impossible to identify at the point at which one stage ends 
and the other begins, (p. 102) 

In this quotation. Diamond addresses the micro political realities inherent 

in this as in all curriculum development efforts. The earlier discussion in 

Chapter II about "fitting" this new training module into an existing 

curriculum is an example of this type of concern. Since we were not able to 

determine in advance when micro-political influences on curriculum 

development will take place, the researcher has decided to "overlay" this 

step on the entire model for accelerated development. The idea behind this 

overlay is to be prepared to address the micro political realities as they 

occur at any time in the model. By treating micro-political influences as 

part of the process, and not an externally introduced obstacle, the 

curriculum acceleration process would not be thrown off track. 

The first version of the combined prototype model is a long way from 

the simple elegance of Gustafson and Tillman's ten-step design sequence 

outlined earher in this chapter. The proposed prototype model for the 

acceleration of curriculum development initially taken into the field is 
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shown at Figure 3.1. This was not the final prototype model, merely the 

model designed for initial use in the field. The evolution of the model into 

final form will be described in Chapters IVand V. This version of the model 

represented a combination of techniques borrowed from the DACUM model 

(Norton, 1990), the Participatory Design Model (Gayeski, Wood, & Ford, 

1992), the Wheel Model (Burke & Caplinger, 1992), and Diamond's (1989) 

Process for Educational Program Development. 

One also cannot forget that this entire curriculum development effort 

was governed by military regulations contained in Air Force Manual 50-2, 

Instructional System Development (DAF, 1986), although as stated in 

Chapter II, this researcher chose the option of modifying the process to meet 

accelerated requirements. The researcher was still somewhat bound by the 

quality control cycle represented in Air Force regulations, but did not see 

this an an interference in the accelerated curriculum development effort. 

Rather, these guidelines served as a final quality check after the course 

materials were completed. 

This model paraphrased concepts from existing models and added 

areas the researcher felt applicable to accelerating curriculum development. 

As one might expect, it was heavily weighted towards advance preparation. 

The researcher suspected that once the process began, there would be little 

time to play "catch up." 

The first version of the combined prototype model for accelerated 

curriculum development, with which the researcher began curriculum 

development, is shown on the following page as Figure 3.1. 

114 



>> J= c 
^ o o 
"* C3 *" 

fcj 3 c 
</) o 

s a u . — / « • •— 
C5 •—' > 

- - 0 2 = 

^ A:::::: 
"O 

1J -̂  "" "̂  
— . • , • ; ; ^ 

3 '-̂  >> ' i . 
;i ^ ;̂  o 
o •- .^ >— 
u ^ ̂  f^ 

• 

• 

. 

> 
< 

; ?^*v 

; ' • 

; V 

: f 

: w 

\ 

J2 

5 

^ 
o 
^ u 
u 

r^ 

--<i 
r,'' 

C/2 

I? 
c 
o 

st
ri

 

r -

\r. 
O 

o 

/ - N 

w • - a 
_2 c o 
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A brief explanation of the first version prototype model is in order at 

this juncture. The model began with the identification of a starting point. 

If some steps had already been accomplished, the curriculum developer 

could skip over them. The identification of the research environment was 

the next step in the model. An appropriate area of study needed to be 

located to facilitate simultaneous research and curriculum development. 

The logical next step was to combine the roles of researcher, subject matter 

expert (SME), and instructional designer. These roles needed to be 

combined to facilitate simultaneous research and curriculum development. 

Conducting a l i terature review and needs analysis was required in the next 

step of the model. The final preparation steps were to gain entry to the 

research environment and to develop a plan for handling the data. Once in 

the field, a simultaneous five-step process began. The researcher gathered 

data, analyzed data, and conceptualized the problem that the course was 

designed to address. From this conceptualization, strategies of instruction 

were developed and instructional objectives written to support these 

strategies. Finally, the curriculum developer re-entered mainstream 

instructional design to complete the course material development. 

Throughout the model, the shaded area represents the willingness to adapt 

to micro political influences and adjust to them accordingly. Although this 

is a short overview of the first version prototype model, it serves to 

familiarize the reader with the basic concepts. More detailed descriptions of 

the final model are offered in Chapter IV. 

In addition to developing a model with which to enter the field, the 

researcher also prepared for the study by customizing the curriculum 

development team for accelerated development of courseware. This was 
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accomphshed in two primary ways. First, the researcher painstakingly 

equipped himself with tools, supplies, and materials. In addition to the 

standard researcher tools of notebooks, writing instruments, tape recorders 

(5), and cameras (video and still), the hst included a 386SX laptop computer 

complete with word processing and data analysis software, a modem to fax 

and transmit electronic mail, and a long distance phone card. Care was 

taken to insure computer compatibility of software with the "home unit," the 

instructional system development branch at Thomas AFB. An attempt was 

made to get one of the curriculum developers at the researcher's home 

station to work nights during the effort, so that the data gathered during 

the day could be worked on at night, thereby never letting the data "cool off 

until they were worked into completed training materials. This noble effort 

did not materialize and the researcher resorted to option "B", using a 

curriculum development colleague on the east coast to review and comment 

on each evening's work and e-mail or telephone his comments back to the 

researcher early the next morning. In this way, the researcher was able to 

take advantage of a two hour time zone differential to add approximately 60 

man-hours to the acceleration effort over six weeks. 

The remainder of the curriculum development team was assembled 

during the last week of October, 1992. It included one assistant researcher 

in the field, trained to identify errors and trends associated with the 

navigators' performance during the air crew fatigue effects phase of the 

study. 

An assistant was required to adequately monitor both the pilot team 

and the navigator team simultaneously. Although the principal researcher 

was aware of the pr imaiy roles and responsibihties of the navigator team, 
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he is a pilot and not a navigator. This meant that the assistant was needed 

to provide the type of connoisseurship required for detecting navigator 

mistakes and deviations. 

A computer consultant was also committed to the effort on a part 

time, as needed basis. He did not accompany the team into the field, but 

was available for telephonic consultations. Educational expertise was 

supphed by the researcher's doctoral advisory committee as well as training 

speciahsts within the militaiy. No single individual filled the educational 

expertise role, but consultants were utilized. A computer link with the 

curriculum development branch at the home station was prepared. It would 

be accessed via modem and the laptop computer. 

An illustration of the curriculum development team assembled for 

this project is outlined at Figure 3.2. 

Computer 
Expertise 

Consultants 

Curricolum 
Development 
Consultants 

Educational 
Expertise 

Coftswltaats 

Navigator 
Field 

Assistant 

Trainiiig 
Media 

Consultants 

Figure 3.2. The Curriculum Development Team. 
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The researcher/curriculum developer's position at the center of the wheel 

illustrates the many directions that the effort can take on a daily basis. The 

findings chapter will discuss relative time and effort required in each of 

these areas. 

The final stage of preparation was to prepare the researcher as a data 

collection instrument (Lincoln & Guba, 1985; Webb, Campbell, Schwartz, & 

Sechrest, 1966; Bogdan & Biklen, 1992). Quahtative research required that 

the participant observer be a sensitive data collection instrument, prepared 

to home in on salient themes emerging from the observations, as well as 

possessing data collection skills such as taking field notes, interviewing, 

and audio taping. This preparation was partially accomplished through two 

small-scale pilot studies (Leedy, 1992). Using participant observation and 

field notes, as well as an audio tape recorder, the researcher collected data 

on B-IB pilots during two, four-hour simulator missions on 29 and 30 Oct 

92. This allowed the researcher to brush up on taking field notes, as well as 

develop techniques for identifying segments of audio tapes for later 

analysis. It proved extremely beneficial. One example highlights the 

benefits associated with the pilot study. Following an extended audio 

taping session inside the simulator during a simulated mission, it was 

determined that many of the electronic signals captured on the audio tapes 

were classified SECRET. This meant that security information relating to 

B-IB capabilities and air crew tactics were being recorded, something the 

United States government is usually not very happy about. Appropriate 

procedures for safeguarding the information were taken, involving 

cataloging and securing the tapes. This meant that the researcher would be 

required to analyze the tapes only in a secure area on a military 
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installation, greatly curtaihng his research flexibility with regards to data 

analysis. Steps were taken to eliminate the SECRET emissions on future 

tapes and each tape was reviewed for security purposes. This preparatory 

step allowed for greater overall flexibility in the research and avoided an 

embarrassing, and career threatening oversight in the field if SECRET data 

were to be removed from a secure area. 

In summary, the preparation phase was critical to the success of this 

study. Many areas with potential for acceleration of curriculum 

development were identified and an early version of the prototype model 

was constructed. The researcher equipped himself for the research with 

appropriate tools and supplies. A curriculum development team was put 

together, emphasizing the need to expedite the process. Finally, two small-

scale pilot studies were conducted to prepare the researcher for the field as 

well as identify any potential problem areas for the phase one data 

collection. With these items accomplished the researcher entered the field. 

3.8 Sampling 

"Although the terrain and enemy were unique, they were 

representative of other battlefields." 

The participants in this study fell into three distinct categories. The 

first category was the curriculum development participants. These 

participants were sampled at Thomas and Westfall Air Force Bases during 

all three Phases of the study between August of 1992 and Janua iy of 1994. 

These participants consisted of a primaiy curriculum development team, 

composed of four military officers and a small supporting staff of eight 

military personnel used primarily for course material review. 
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The second group of participants was four B-IB flight crews, each 

consisting of four crew members, who participated during the fatigue effects 

phase of the study. They were sampled during Phase II of the study at 

Thomas and Westfall Air Force Bases, as well as during follow-up 

interviews conducted by telephone. This sampling occurred between 

November of 1992 and March of 1993. 

The third group of participants was 25 curriculum development 

experts who were requested to provide theoretical sampling, or feedback on 

the merits of the completed prototype model for accelerated curriculum 

development (Strauss, 1987). Ten of the 25 theoretical sampling 

participants responded, four from higher education and three each from the 

military and industry. The mailing list for theoretical sampling 

participants is included at Appendix D. This sampling took place during 

phase III of the study, between March, 1993 and January, 1994. 

To the maximum extent possible all sampling was purposeful 

(Lincoln & Guba, 1985), that is to say, a deliberate attempt was made to 

sample a selected group of participants for substantive reasons. For the 

purposes of this study the researcher utilized two of Patton's (1990) types of 

purposeful sampling. These sampling types were: "typical cases" for the 

curriculum development and fatigue effects sample, and "politically 

important or sensitive" participants for the feedback on the curriculum 

development model (Patton, 1990). To some extent, constraints of military 

protocol and availability of people also played a role in the sample selection, 

as the researcher did not have great latitude in the selection of many of the 

participants in the study. 
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The participants considered in the sample surrounding the 

curriculum development effort included the researcher, one field assistant, 

an outside consultant, and a primary assistant at Thomas Air Force Base. 

The Wilhams Laboratories research team was composed of four primaiy 

researchers and four other revolving staff members. In addition, ten 

military personnel provided computer support, instructional design and 

print media expertise, data analysis consultation, and secretarial 

assistance. 

The flight crews for the fatigue effects phase of the study were 

purposefully selected based on typical demographic and experience factors. 

Due to military mission constraints, the four B-IB air crews sampled were 

selected by military headquarters following the guidelines set up by the 

research team. Theoretically, this was entirely based on the factors given to 

the headquarters, but it is possible that at the lower levels of command the 

decision may have been based on availability. The researcher initially 

viewed this as a potential limitation to the study, but carefully observed the 

crews and noted few deviations from the typical flight crew. The flight 

crews came from each of the active B-IB bases located in Texas, South 

Dakota, Kansas, and North Dakota. The crew members ranged in rank 

from Second Lieutenant to Captain, in age from 22 to 36 and varied widely 

in previous flying experience. None had fatigue effects training of any kind 

or flown on missions longer than 16.5 hours in duration. 

The 25 curriculum development experts were carefully chosen after 

consultation with the researcher's doctoral advisory committee chairs. It 

was determined desirable to obtain feedback from three diverse fields. The 

researcher selected four higher education curriculum experts, three 
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industry curriculum experts, and three curriculum development experts 

from the military to provide theoretical sampling of this prototype model. 

The individuals were selected based on experience and outstanding 

reputations in their respected fields. Patton (1990) calls this method useful 

for attracting attention to the study, but in this case the researcher was 

looking for the expertise and feedback that would best indicate the 

perceptions of those individuals who were important in their fields. This 

feedback was obtained through a short, open ended questionnaire, followed 

up with telephone interviews when required. The researcher defined "when 

required" as any time the answers on the questionnaire were not easily 

understandable. 

In summary, the sampling process followed accepted qualitative 

procedures (Lincoln & Guba, 1985; Patton, 1990) by purposefully selecting 

participants for the study based on their "typical" characteristics or the 

weight their opinions carried about curriculum development and 

instructional design. In all, the researcher interacted with 48 primary 

participants in this study. Fourteen members of the "greater" curriculum 

development team, 16 flight crew members, 10 curriculum development 

experts to provide feedback on the model, and eight members of the 

Williams Lab research team. 

3.9 Data Collection Procedures 

"We gathered intelligence on the enemy using time-tested 

field procedures." 

Data collection took several forms, each tied to theoiy and used to 

investigate specific research questions. Data collection occurred during all 
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three phases of the study, but the vast majority of the collection was done 

during phase II from October, 1992 to March, 1993. As mentioned eariier in 

this report, the investigator chose to use interpretive case study 

methodology (Merriam, 1988) and view air crew communication through the 

lens of apphed communications theoiy (Foushee, 1982, 1984; Foushee & 

Kanki, 1989; Hamilton & Parker, 1990; Hawkins, 1987). This methodology 

and theoretical approach allowed the researcher to address the study 

purposes and research questions relating to the fatigue effects and their 

impact on air crew performance. The research questions and purposes of 

the study are restated below to provide the reader a frame of reference for 

the following description of data collection and analysis methods. 

3.9.1 Restatement of the Problem 

The research problem was the lack of a curriculum development 

model to accelerate curriculum development under conditions of urgent 

need in critical higher education settings. The research of this problem led 

to the development of a prototype model for accelerating curriculum 

development under conditions of urgent need. 

3.9.2 Restatement of the Purposes 

The purposes of this study reflected an approach to curriculum 

development that stressed content area as well as process. Higher 

education encompasses several fields of study where accelerated curriculum 

development may be required to meet urgently needed safety or professional 

needs. An example might be a sudden breakthrough in AIDS treatment 

research where the medical profession would have an urgent need to 
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develop and field training programs to get the word out. Medical and 

nursing schools would not currently have a model for accelerated 

curriculum development with which to guide this urgent education and 

training need. 

The following areas define the breadth of the study. This study 

proposed: 

1. To develop a prototype model for accelerated curriculum 

development, for use in higher education under conditions of urgent need. 

2. To study the process of accelerated curriculum development. 

This study was not designed to produce grand scheme or broad stroke 

curriculum development theory. It did not set out to address or solve great 

societal issues. Rather, it was a "tip of the sword" effort, designed to assist 

the educator or training expert who was requested or required to develop 

courseware on their own, and furthermore, to do it quickly. It was designed 

to extend existing curriculum development theoiy to the area of urgent need 

not currently addressed in curriculum development models within higher 

education, industry or the militaiy. With appropriate guidance and 

advanced preparation, simultaneous research and curriculum development 

can efficiently accelerate curriculum development in critical fields of higher 

education, efficiently producing urgently needed training and educational 

materials. It was just such guidance that this study proposed to develop. 

3.9.3 The Reflexive Journal 

In addition to field notes, historical representations relating to the 

preparation phase of the study were captured throughout October and 

November, 1992 by a quahtative technique known as journaling. Lincoln 
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and Guba (1985) refer to this technique as a "reflexive journal, an 

introspective journal tha t displays an investigator's mind processes, 

philosophical position, and bases of decisions about the inquiry" (p. 109). 

The reflexive journal is a technique used as a means for collecting data on 

self (Lincoln & Guba, 1985), when the "self is a part of the research 

question. In this study, the researcher was gathering extensive data on 

himself, as he was in the very center of the curriculum development effort. 

Lincoln and Guba (1985) state: 

The reflexive journal might be thought of as providing the 
same kind of data about the human instrument that is often 
provided about the paper and pencil or brass instruments used 
in conventional studies. With respect to method, the journal 
provides information about methodological decisions made and 
the reasons for making them. ( p. 327) 

Lincoln and Guba point to the journal as a data collection device. However, 

it should be noted that the reflexive journal is designed only to track the 

researcher's subjectivity and is not a primary data collection technique. 

During the preparation and set up for the fatigue effects phase, the 

researcher's journal was the primary method of tracking developments , as 

well as his moods and subjectivity. Although initial attempts at journaling 

proved difficult and the researcher felt amateurish, consistent entries began 

to follow the guidelines set out by Lincoln and Guba (1985) and Spradley 

(1979). These guidelines are paraphrased as follows: 

1. There should be separate parts of the journal for the daily 

schedule and logistics of the study, a personal diary, and a methodological 

log. 
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2. Daily entries should be made in the schedule and diary areas, 

with methodological updates as required. 

An example of this researcher's entries illustrate the journaling 

methods used throughout the entire study. Early entries made during the 

preparation stages of the study represent the vast majority of data collected 

during the preparation phase. One day's selected entries follows: 

28 Oct 93AVestfall AFB 

1500 (3:00 PM) (Diaiy Entry) 
Completely cataloged first three weeks of data as per Halpern, 
(Halpern's Algorithm, Lincoln & Guba, 1985) a pain in the ass. 
I know it will save time and effort later but I'm not sure I will 
have the time to keep it up once I get into the field. Completed 
first draft of consent form for study participants. Spoke with 
Dr. Spain [Williams Labsl, I think he is a normal guy, not an 
egghead [this researcher's slang for scientists who think too 
highly of themselves]. Not a gatekeeper but a possible ally. 
All in all a good day for the big "D". 

Method Section Entry, 28 Oct 93 

One step in the model has to be a preparation phase computer 
set up. Maybe something like the DACUM model suggests for 
identifying tools, materials, and skill requirements. 
Participant Observation and field notes were the methods used 
to see the need. (Lt) Bass (curriculum developer) says I can 
modem in and he will review my stuff daily for ideas. The key 
is compatibiHty. Maybe a good plan would be to take a laptop 
with Enable, WP (word perfect) & Microsoft word. That way I 
should be able to talk to everybody. What about a 
spreadsheet? I'll need to ask John (computer consultant on the 
team). 
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The first entry shows the value of the reflexive journal for this research. 

The researcher traced the disintegration of the effort to use Halpern's 

Algorithm, a categorization technique, back to the early days of the study. 

As was feared, later time constraints and other factors resulted in 

abandoning the continuous effort about halfway through the study. These 

were valuable and relevant data relating to the curriculum development 

acceleration process because they point out one of the codes used to sort the 

data, namely time criticality. Additionally, the comments on the phone 

conversation with Dr. Spain added to the data on gaining access to various 

segments of the research project. Finally, the idea of developing computer 

compatibility with others so that the researcher could interact with 

counterparts on the curriculum development team, begins in this journal 

entry. Lincoln and Guba (1985) refer to this process as a "speculation about 

growing insights" (p. 327). 

The method entry also posed a question without an immediate 

answer, one that required the researcher to take action. By rereading this 

entry the following day, the researcher sought out computer software and 

hardware expertise and decided on a spreadsheet application for data entiy 

in the field. 

3.9.4 Participant Observation and Field Notes 

The primary method of data collection for this study was participant 

observation, a qualitative data collection method where the researcher 

observes, and to various degrees, interacts, with the participants of the 

study. The goal of participant observation is to collect data leading to a 

sensitive analysis of a particular phenomenon. "The purpose of 
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(participant) observation is to arrive at a comprehensive and in-depth 

understanding" (Jung, 1991, p. 88). This particular study focused on 

themes relevant to accelerating curriculum development and required 

observation of multiple participants and relationships including self, other 

members of the curriculum development team, the participants in the area 

of urgent need study (the fatigued B-IB crewmembers), and members of the 

Williams Lab research team. Observation of all of these participants and 

the interaction and effects on the prototype model for accelerated 

curriculum development provided focus for the observations. These 

observations were recorded in the form of field notes (Bogdan & Biklen, 

1992; Lincoln & Guba, 1985; Merriam, 1988). 

The relative importance of participant observation and field notes 

cannot be overemphasized in this study. As the primaiy means of gathering 

data, it was imperative that the researcher use time-tested qualitative 

methods to produce high quality results. To this end, the researcher 

emphasized four areas concerning the quality of recording obseiwations. 

The first is the basic format of field notes. Merriam (1988) outlines the 

content of field notes as follows: 

1. Verbal descriptions of the setting, the people, and the 
activities. 
2. Direct quotations or at least the substance of what people 
said. 
3. Observer's comments . . . can include the researcher's 
feelings, reactions, hunches, initial interpretations and 
working hypotheses, (p. 98) 
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Merriam's description of field notes content was used as a guide for self-

critique of initial observations. The researcher analyzed his early field 

notes to ascertain the adequacy of their content for later data analysis. 

Early pilot studies were found to be lacking in depth, but later versions 

were improved based on the analysis of early pilot studies. 

The second aspect of recording participant observation in field note 

form is addressed by Bogdan and Biklen (1992) as "rich data." 

Rich data or rich field notes are phrases used by experienced 
fieldworkers to refer to field notes that are well endowed with 
good description and dialogue relevant to what occurs at the 
setting and its meaning for the participants. Rich data are 
filled with pieces of evidence, with the clues that you begin to 
put together to make analytical sense out of what you study, 
(p. 121) 

Bogdan and Biklen point to the need for contextualization and sensitive 

observation in the field notes for analytical purposes. 

Although not directly linked to participant observation or field notes, 

another important technique used in this study was the concept of the 

"memo" or "think piece" (Bogdan & Biklen, 1992; Merriam, 1988; Strauss, 

1987). The researcher chose to present this technique in this section 

because it was used throughout this study on the sides and in the margins 

of the field notes. The memo was a tool used in this study to keep track of 

researcher ideas on method, theoiy, follow-up intei^view questions, and 

potential codes for data analysis. Memos differ from the journaling process 

because they are designed to communicate ideas, and not just to track 

researcher subjectivity. Although some ethnographers recommend 

separating the observer comments from the narrative field notes (Merriam, 
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1988), this researcher chose to incorporate them in a single notebook, often 

placing them in the margins next to the data which prompted the idea. 

The fourth and final area concerning the quality of field notes is the 

process of "writing up" or "fleshing out" the field notes (Bogdan & Biklen, 

1992; Strauss, 1987). As soon as possible after taking field notes, the 

researcher set down at his laptop computer to complete the fieldnote write-

up process, following Bogdan and Biklen's (1992) recommendations. The 

researcher was careful to allow adequate time after each obseiwation period 

to fully develop the field notes, usually about 1.5 hours. A quiet room was 

used at the simulator facility and the researcher found it important to "flesh 

out" the field notes prior to talking about them. The following is an excerpt 

from field notes and audio tape transcripts written up following an early 

simulator mission in which the researcher was analyzing audio taped areas 

for possible inclusion into a fatigue effects training module. 

Mission One/Group Two 

This was the first of three scheduled missions with this new air 
crew. The crew appeared relaxed and eager. "Let's get it on" 
remarked the Copilot, a junior Lieutenant who kept fidgeting 
around in his ejection seat, checking and double checking 
preflight checklist items . . . approximately twelve hours into 
the mission I wrote this is the best crew coordination I have 
ever seen . . . the entire crew was "pumped" . . . communication 
crisp and clear, everyone offering information to the right 
person at the right time. The following exchange was typical: 

P: How is the threat doing? (Pilot [P] referring to an enemy surface 

to air [SAM] missile detection) 
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D: Threat 's still down. (Defensive System Officer [DSO] states the 

enemy is not able to track or target the aircraft) 

O: Can we climb a little then? (Offensive System Officer [OSO] can 

"see" better with his radar at higher altitudes, requests a climb to 

higher altitude) 

D: Can you do it at 600 (feet)? (DSO trying to clarify how high the 

OSO wants to climb) 

O: You bet. 

C: Terrain advantage is right. (Copilot [C] tells the crew that the 

aircraft can climb and still shield itself from detection by flying to the 

right of a ridge line he has seen on his map, remember the crew is 

flying close to the ground in the dark) 

D: Do it. (DSO, who is responsible for protecting the aircraft from 

the enemy, approves the tactical plan) 

P Crew, I'm climbing to 600 (feet) and coming right 20 degrees. 

C, O, D: Roger, (nearly in unison, meaning "we understand") 

The entire conversation and maneuver was completed within 30 to 45 

seconds and the aircraft was never detected or fired upon by the 

enemy weapon system. Throughout the conversation the voices were 

calm and controlled, and crew "pacing" was nearly perfect - no 

wasted time or effort, no repeats or misunderstandings. It doesn't get 

any better than this. 

MEMO: (written in the margin) Maybe a segment in the 
training module on "precise communications" to combat fatigue 
- the last crew had real problems talking and hstening as they 
got fatigued. Curriculum development can be accelerated by 
"on the spot" calls like this one! I've got this on (audio) tape, it 
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will be a perfect example in class - maybe compare it to (the 
first crew's) shitty communication from last week. 

MEMO: (written in margin) Maybe another category in 
Foushee's communication theory - "communication precision 
or efficiency." 

These field notes and memos demonstrate the areas of quality that the 

researcher was striving for throughout the study. In the first memo, the 

researcher began to see that by combining the role of researcher and 

curriculum developer, the course was designing itself as the research went 

along, and the researcher had a record to analyze and discuss the process. 

Additionally, the richness of the field notes would provide other evidence for 

course development. 

3.9.5 Intei'viewing 

Bogdan and Biklen (1992) point out that interviewing usually takes 

one of two forms in qualitative research. Either it is used as a dominant 

strategy or to complement participant observation, document analysis or 

other techniques. Jung (1991) states 

A close look at narrative accounts in the literature shows us 
that interviews and participant observation are actually 
partners in fieldwork. By this I mean that the interplay 
between participant observation and interview is reciprocal, (p. 
110) 

Jung points to the essence of the role of the interview in this study. 

Participant observation pointed out areas that required deeper probing. 

Forty-seven informal conversational interviews (Patton, 1990) were 

conducted throughout the course of the study to bring out new information 
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and deeper understanding. These interviews were conducted primarily 

during Phase II of the study from November, 1992 through March, 1993. 

From this understanding, a more sensitive set of observations could 

be made. This interplay between participant observation and interview 

continued throughout the research project. Many interviews were captured 

with audio tape while others were recorded on the spot in the form of field 

notes. Some audio taped interviews were transcribed verbatim and used as 

data for formal analysis, while others were used merely to focus the study 

or for increased understanding. Where appropriate, the researcher will 

detail the specific times, locales, and participants of the interviews in 

Chapter IV. 

The researcher chose Patton's (1990) informal conversational 

interview as the guide for a portion of this study. Patton states: 

The conversational interviewer wants to maintain maximum 
flexibility to be able to pursue information in whatever 
direction appears to be appropriate, depending on what 
emerges from observing a particular setting or from talking to 
one or more of the individuals in that setting. Most questions 
will flow from the immediate context, (p. 281) 

Patton guides the researcher towards a spontaneous, but not undisciplined 

approach to interviewing. The strengths of the informal conversational 

interview He in it's flexibility. Its weakness is that it is less systematic than 

other interviewing methods and far more difficult to sort and analyze data 

(Patton, 1990). 

For the purposes of this study, the bottom line comes from Bogdan 

and Biklen (1992). "Good interviews produce rich data filled with words 

that reveal the respondent's perspectives . . . filled with details and 
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examples" (p. 97). This researcher conducted 47 separate informal 

interviews during the course of this study, split nearly equally between 

interviews with air crew members at Thomas and Westfall Air Force Bases, 

to search for possible course content, and with participants in the 

curriculum development effort. Due to time and fiscal constraints, only 

eight of the interviews were completely transcribed verbatim. The rest were 

transcribed in part after several "listenings" separated the relevant from 

the irrelevant (Bogdan & Biklen, 1992). 

The following is an example of a 15-minute interview distilled into a 

more usable form. The researcher tried to keep the context of the discussion 

intact during the process by inserting notes in place of prolonged, irrelevant 

conversation. Walter was a military curriculum developer, working at an 

east coast Air Force base. He was in between projects and agreed to assist 

the researcher by reviewing potential course content and objectives written 

by the researcher. He was aware of the effort to accelerate the curriculum 

development process on the fatigue training module. This researcher would 

E-mail or telefax early efforts at structuring the course and potential 

instructional objectives each night at approximately 11:00 p.m. central time 

and retire to sleep. Walter would come in to work at 7:00 a.m. eastern time 

(5:00 a.m. central time) and review the previous nights work for an hour or 

two and then E-mail or telefax his response back to the researcher in time 

for review over breakfast. The interview discussed advantages and 

disadvantages of this arrangement. 
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Interview with Walter 

5 Nov 92 

The researcher had traveled to Walter's home base to discuss the 

current curriculum development effort and how it might be improved 

upon. The interview took place in Walter's office and we spoke 

cordially as we drank coffee, hot and black. 

I: Thanks for all of the help so far. What is your overall impression 

of how this is working out? 

W: First, let me tell you that I think you are nuts. Second, I think 

it's going OK. Third, I think it can work much better. 

I: You aren't the first to issue that diagnosis, the "nuts" part I mean. 

W: I wasn't kidding (laughing), you are working too hard on this, 

man. (Three minute dialogue on a past associate who suffered 

"burnout") 

I: Let's talk about the second observation you made. You said it was 

going OK, what 's working? 

W: The time zone thing and the fax (works well), but the e-mail gives 

me grief. 

I: How so? 

W: It works good from you to me, but your phone is always tied up 

when I try to get back to you. I'll t iy once and then I just fax it. Even 

then sometimes it's hard to get through. 

I: I need to figure that one out. You know I'm in the field at Westfall 

(AFB), I can't control the phones. 

W: Yeah, I know, but sometimes it pisses me off. 
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I: Is two hours enough time for you to work the stuff I send you at 

night? 

W: No. I know you are trying to build the big picture, the whole 

course at the other end (in the field). I'm having a difficult time 

doing the same thing here. Without the big picture, I'm not sure I'm 

helping you at all. 

I: You are, believe me. What would help? 

W: I've got an idea, want to hear it? 

I: Speak slowly and into the microphone. (He laughs. He knows 

damn well this is what I'm here for.) 

The next several minutes Walter jokes about how much his idea is 

worth to me, ranging from a six pack of beer to a ride in the B-IB 

bomber. We settle on the six pack and a simulator ride. 

The remainder of the interview will be discussed in detail in the 

findings chapter of this report. (Obviously Walter's plan was a good one.) 

The point to the above interview is that it illustrates the flexibility of the 

informal conversational interview. It allowed the interview to be 

respondent centered, and created a climate conducive to a free flow of ideas 

and spontaneity. The areas covered in the interim notes were deemed less 

relevant to the study and were omitted from the transcript. However, since 

they were captured on audio tape, if the need arose they could be recovered 

for later analysis. 
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3.9.6 Audio Taping Techniques 

In addition to audio taping the informal conversational intei-v^iews, 

the researcher used small hand-held tape recorders to gather two other 

forms of data. The researcher was intent on gathering data for course 

content in the area of urgent need (fatigue effects), as well as data to 

analyze the accelerated curriculum development effort. The researcher 

used audio tape recorders to record air crew member conversations within 

the cockpit of the B-IB simulator. As with the interviews, these data were 

listened to and separated for transcription or to be kept as referential data 

for later analysis. 

The second use of the audio tapes was prompted midway through the 

study when a participant in the curriculum development effort saw the 

researcher talking into his tape recorder. The participant remarked, "If you 

gave me one of those and told me what you wanted to know, you wouldn't 

have to interview me any more.'^ Lincoln and Guba (1985) speak of 

emerging methodology as a frequent and necessaiy part of naturalistic 

inquiry. The researcher felt that, even though he could not find a reference 

for this form of "electronic diary" for participants in a study anywhere in the 

literature, it sounded like a good idea. Strauss (1987) writes "conditions 

mitigate against a neat codification of methodological rules for social 

research. These include the diversity of social settings and their at tendant 

contingencies" (p. 7). This applied directly to the situation the researcher 

found himself in. Without guidance from the hterature on this approach, he 

decided to openly ask key informants to help him assess the accelerated 

curriculum development effort in the form of personally recorded diaries. 

Likewise he gave air crew members tape recorders to ask for insights and 
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comments on course content for the fatigue effects training module. This 

approach was more invasive than the researcher originally intended, mostly 

preferring to remain on the observer end of the participant-observer 

continuum. However, the idea came from a participant in the study who 

requested the opportunity to record his insights and ideas during periods 

when the researcher was not observing or interviewing. This offer of "free 

data" was one the researcher could not refuse. The decision on how and 

what parts of the data would be transcribed followed closely the methods 

used for the interviews. After listening several times to the tapes, the 

researcher determined which had relevance to the study and transcribed 

those portions of the tapes. 

In retrospect, the audio taping effort was fruitful but extremely labor 

intensive. Less than 10% of all available recorded data were actually 

transcribed and analyzed for this study. The remainder of the tapes may be 

used in follow up studies. 

3.9.7 Documents 

Two types of document data relating to the content of the proposed 

training module were collected. The first type of data obtained came from a 

military document called an "individual personnel brief." It is a form taken 

from the USAF Manpower Personnel Center (MPC) computers. It lists age, 

rank, flying experience, and previous aircraft assignments. Although many 

of these data were also collected through other means such as interviews 

and questionnaires, the documents provided an "unassailable and stable" 

source of data (Lincoln & Guba, 1985, p. 276). By "unassailable and stable", 

Lincoln and Guba mean tha t the data from the document itself leave little 
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room for argument and the same categories are used for each participant, 

lending them to an easy comparative analysis. An example of the 

individual personnel brief is seen at Figure 3.3. 
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1235N AIRCRAFT COMMANDER B-IB SAC 09 NOV S8 

0000 0028 BOMBARDMENT HVY SQ MCCONNELL KS 

Figure 3.3. Individual Personnel Brief. 

The second type of document collected was a computerized printout 

from the B-IB simulator. It shows a multitude of aircraft data over the 

course of the entire mission, including several useful items used by the 

researcher to correlate audio tapes and field notes with the relative 
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"position" of the (simulated) aircraft. The "ground track" or line over the 

ground which the aircraft was traveling is shown, along with the relative 

position of other aircraft, such as an airborne refueling tanker. By marking 

selected points on the computerized printout and checking the aircraft 

position, airspeed, and other relevant data, the researcher was able to 

enrich and cross check his obsei-vations. The printout is normally used as a 

debriefing tool for the air crew following the mission, but in this study it 

served the researcher as a method of data triangulation. This 

triangulation, or comparison between data types, allowed the researcher to 

confirm or deny data points in his field notes based on empirical data. An 

example will help to illustrate this point. 

Following a confusing and hectic participant observation period in 

which the researcher took "cryptic" notes, the printout of the mission 

segment showed that the researcher had misinterpreted the aircraft 

position and therefore had made an erroneous assumption about the air 

crew's state of situational awareness. It turned out the air crew was much 

more situationally aware than was the researcher. This tool was extremely 

valuable in establishing credibility as well as providing irrefutable evidence 

against which my field notes could be compared. 

These document data were not independently used to justify 

conclusions, but to help triangulate between types of data and to raise 

further questions for investigation. This printout, shown at Figure 3.4, 

provided a critical link in the verification of data accuracy and therefore, 

the confidence the researcher had in his own observational data. 
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The figure illustrates, in hard copy format, data reflecting the aircraft 

position and other data relevant to the simulator mission. These were 

beneficial during data analysis and for triangulation. 

The researcher found it useful to draw on the distinction made by 

Lincoln and Guba (1985), where they classify documents into "primary" 

and "secondary" categories, "the latter falling into the class of what would 

be called 'hearsay' in a court of law" (p. 277). Clearly the documents used 

in this research were primary documents, adding fullness to the scenarios 

observed and adding to the richness of the data. This distinction adds to 

power to conclusions and findings derived from these data. 

3.9.8 Questionnaires 

Questionnaires, a printed instrument designed to collect data about 

specific areas, were used in two ways during the course of this study. The 

first was to obtain demographic data from the 16 fatigue study participants. 

This was done in the field at Thomas and Westfall Air Force bases during 

phase II of the study. This questionnaire assisted in the development of the 

course content area on fatigue effects. The second was to obtain feedback 

on the accelerated curriculum development model from curriculum 

development experts through theoretical sampling. This was accomplished 

during phase III of the study in a mail out format. 

Leedy (1992) describes the value of the questionnaire as follows: 

"Data sometimes he buried deep within the minds or within the attitudes, 

feelings, or reactions of men and women. As with oil beneath the sea, the 

first problem is to devise a tool to probe below the surface" (p. 187). Leedy's 
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description illustrates the areas beyond the physical reach of the researcher 

that can be probed through the use of a questionnaire. 

The first questionnaire is listed as Appendix A, and was a multi-page 

cooperative effort between the quantitative researchers from Williams Labs 

and this researcher. Because we both wanted information from the air 

crews following each mission, and yet did not want to oversaturate the crew 

members with surveys to fill out (or they would not fill out any of them), we 

collaborated. The result was an interesting document that attempted to 

quantify some crew member feehngs and attitudes, but at the same time 

provide open ended questions (Leedy, 1992) for expansion of ideas and 

perceptions. Both the quantitative and qualitative camps found the 

questionnaire veiy useful and informative. An example of an open-ended 

question providing useful course content data follows. 

Q9. Did you note diminished performance on the part of other 

crew members which you attribute to their high level of fatigue? 

Consider operational tasks, responses to queries, decisions made, 

crew coordination, etc.. 

A: Yes. I found that other crewmembers usually realize you 

are screwing up before you know it yourself You concentrate so hard 

on your task that you think you are doing great, because usually 

when you work tha t hard you're on top of things. Somebody has to 

tell you you're screwing up by the numbers. If I saw it once I saw it 

ten times. 

The researcher had suspected the crewmembers were more cognizant of 

decreased performance in others than in themselves and had even written 
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this in field notes, "The individuals don't seem to know that their 

performance is deteriorating, but the others do." The questionnaire 

response was the first parallel notice of the phenomenon. Following this 

questionnaire, the researcher included questions about performance of self 

and others in the informal conversational interviews and found supporting 

evidence tha t the phenomenon was a common occurrence. The discovery of 

observer perceptions as more accurate than self perceptions points to an 

area about the quality of curriculum development in the field that bears 

mentioning here and further discussion in the findings. Putting a 

curriculum developer in the field to research an area for course development 

provides insights for instruction that might well be overlooked by 

"mainstream researchers." What this researcher chose to call "The other 

guy sees it first" phenomena, was not discovered anywhere else in the 

study. The reams of data put out by the capable and professional scientists 

from Williams Labs made no mention of it. Combining the eye of a 

"connoisseur" (Eisner, 1991), a well-developed open-ended question, and the 

flexibility of participant observation, the researcher was able to uncover this 

critical piece of information which needed to be added to any course on 

fatigue effects. 

The second type of questionnaire used in this study was designed to 

guide curriculum development experts in their comments and critique of the 

prototype model for accelerated curriculum development. It is listed in 

Appendix B. The purpose of the questionnaire was to gain insight on the 

potential utility of the prototype from experts in the field. Strauss (1987) 

refers to this process as "theoretical sampling." Strauss states that 

theoretical sampling asks others to make comparisons "either in 

145 



imagination or through their own experiential data" (p. 16). This 

questionnaire assisted the curriculum development experts in recording 

their comparisons and responses. 

In summary, the questionnaire proved to be an effective tool for 

accelerated curriculum development in the field for one primary reason: it 

works when the researcher is not in the field. The field curriculum 

development effort is extremely labor intensive and, hke the rancher told 

his son when asked why he raised honeybees, "Any time you can find 

something tha t works while you're sleeping - buy it!" 

3.9.9 Researcher Qualifications 

Participant observation relies almost exclusively on the human 

instrument as researcher for data collection (Lincoln & Guba, 1985). As 

such, it is extremely important in this study to outline the qualifications of 

the researcher, as well as admit certain researcher biases and trends that 

may have impacted the study. 

"The instrument in naturalistic inquiry is not an operational 

definition of anything, but a sensitive homing device that sorts out salient 

elements and targets in on them" (Lincoln and Guba, 1985, p. 224). In this 

study, the researcher served this function after completing several graduate 

level research methods courses as well as being very familiar with aviation 

and curriculum development subject matter. Eisner (1991) speaks of 

"connoisseurship," or the ability of a researcher to make "fine grained 

discriminations among complex and subtle qualities" (p. 63) relevant to 

subject mat ter under investigation. As a career aviator and military 
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curriculum developer, this researcher was qualified to make these 

discriminations. 

Peshkin (1988) points out that a qualitative researcher must keep 

track of his own subjectivity. The potential for bias, or failure to account for 

the researcher's subjectivity, in this study must be recognized. The majority 

of data gathered was observational data by the researcher who was a 

member of each of the groups analyzed. LeCompte and Goetz (1982), refer 

to this potential bias as observer effects. All data were filtered through the 

researcher's bias for goal directed orientation. This researcher has been 

trained throughout his life to be a real time decision maker. Whether as a 

point guard and captain of his college basketball team or as a B-IB bomber 

aircraft commander, the researcher has spent most of his adult life making 

split second decisions with near immediate feedback. Because of this, the 

researcher holds certain internal biases against slow moving bureaucratic 

processes such as the military curriculum development process. The 

researcher has been heard to say that the military curriculum development 

process "would lose a race to a glacier." To counter this potential bias, the 

researcher was systematic and focused in the application of all theoiy to the 

data. One example of identified bias illustrates this awareness. In a memo 

to his field notes following the DACUM style task analysis session held to 

determine potential areas of required training (discussed earlier in this 

chapter), the researcher wrote: 

MEMO: This was a total waste of time. I could have just as 
easily identified these areas myself-- I'm not sure that this 
accelerated the process or delayed it! Too much indecision and 
quarreling. 
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Sometime later (the new memo did not have a date on it), on one of the "run 

throughs" of the data during analysis, the researcher lined through the 

memo in red and wrote next to it, "Just your impatience-task analysis was 

needed and valuable." The researcher does not maintain he was able to 

completely account for all bias, merely that he was aware of the potential 

for it and held it in check in systematic ways, identifying it where it 

appeared. 

3.9.10 Summary of Methods 

The researcher utilized established qualitative methods to conduct 

this research. Participant observation was the cornerstone of the data 

collection effort. Extensive field notes and audio tapes were used to collect 

data from the observation periods. Researcher qualifications were 

established to show the importance of connoisseurship to effective data 

collection and interpretation. Memos were utilized to communicate actions, 

ideas, and intentions from the researcher to himself and others throughout 

the course of the study. Structured and unstructured interviews were 

utilized to uncover areas important to the study. The researcher also 

collected documents, which provided background demographics on 

participants, as well as providing support and triangulation for other data 

collected. Finally, the researcher used questionnaires, noting the 

advantages provided by this instrument that continues to collect data when 

the researcher is not in the field. 
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3.10 DataAnalvsis 

"On the spot analysis was useful, however hindsight was the best 

teacher as we studied our previous actions and battle plans." 

Miles and Huberman (1984) offer an elegant design for the 

conceptualization of quahtative data analysis. The data analysis design is 

displayed at Figure 3.5, and gave the researcher a point from which to begin 

with field and post fieldwork data analysis. Data collection, display, and 

reduction can be seen as interrelated and a necessaiy component of each 

other. 

Data 
Collection 

" ^ 

Data 
Reduction 

Data 
Display 

T 
T 

Conclusions: 
drawing/verifying 

Figure 3.5. Data Analysis Flow Model 
(Miles & Huberman, 1984, pg. 23) 

From this diagram, it can be seen that data analysis in the field consists of 

"three concurrent flows of activity" (Miles & Huberman, 1984. p. 23). The 

first is data reduction, which Miles and Huberman point out "ranges from 

sampling decisions to data coding and summaries" (p. 23). These suggest 

that nearly all decisions made in the field are some form of data reduction. 

"With qualitative data, one can preserve chronological flow, assess local 
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causahty, and derive fruitful explanations. Serendipitous findings and new 

theoretical integrations can appear" (Miles & Huberman, 1984, p. 22). 

Miles and Huberman explain the essence of the value of qualitative inquiiy 

to this study. By preserving chronological flow and local causality during 

the accelerated curriculum development effort, the researcher was able to 

reduce the data to usable form, tracing the steps taken to produce the 

output of the effort, thereby creating a prototype model. 

During the preparation stages for the field research, guidelines were 

established for the analysis of the data. The researcher drew heavily upon 

Strauss (1987) for methods used in data analysis. Although this research 

was intended to extend, rather than develop theory, the guidelines provided 

by Strauss for the analysis of quahtative data to develop grounded theory 

were still sufficient. In a succinct statement, Strauss (1987) points out the 

importance of preparation and attention to analytic detail. 

. . . certain operations must be carried out. Coding must be 
done, and generally done early and continually. Analytic 
memos must be done early and continually in conjunction with 
the coding. . . a few concepts, loosely strung together, cannot 
satisfy the requirements for formulating social theory, (p. 8) 

Strauss lays down the challenge of thoroughness and continuity. This 

researcher was well prepared to employ qualitative analysis procedures, but 

struggled early in the project with the mechanics of the operations in the 

field. 

The analysis of the data took place in two separate and distinct 

environments. The first was in the "available spaces" in the field 

environment, usually the Visiting Officers' Quarters (VOQ) at Westfall 
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AFB. This was basically a large motel room with a double bed, microwave 

oven, small refrigerator, and a work desk. The researcher was equipped 

with various pieces of office equipment, including a laptop computer with 

an internal modem. This description of the data analysis phase will first 

recount the efforts made in the field in a narrative form and then focus on 

the analysis strategies following the field portion of the study, undertaken 

in more comfortable surroundings. The analytic methods remained 

identical in both environments, but the tools and circumstances 

surrounding the analysis were unique for each. Both are described to bring 

out the detail of the study. 

3.10.1 Field Analvsis 

Analysis of data in the field can be grueling, exhaustive work. 

Strauss (1987) speaks of the "complexity" of the data in terms of three main 

concepts; interpretation, theory linkage, and a "detailed, intensive, 

microscopic examination of the data" (p. 10). To accomplish this effort, the 

researcher first had to allow enough time to accomplish field data analysis. 

The entering schedule allowed for approximately two hours per evening 

throughout phase II of the study, dedicated solely to data analysis. 

One method which aids in the interpretation of complex data is the 

use of experiential data to aid in the analysis (Strauss, 1987). Strauss 

refers to "informed theoretical sensitivity" as essential to field analysis. In 

the case of this study, the researcher had a strong background in aviation 

and curriculum development, and supplemented this with an exhaustive 

hterature review. This closely parallels Eisner's (1991) concept of 
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connoisseurship. The researcher was initially concerned that his experience 

might bias his view and analysis of the data. Strauss addresses this issue. 

Experiential data are essential data . . . because they not only 
give added theoretical sensitivity but provide a wealth of 
provisional suggestions for making comparisons, finding 
variations, and sampling widely on theoretical grounds . . . 
these experiential data should not be ignored because of the 
usual cannons governing research [which regard personal 
experience and data as likely to bias the research], for those 
canons lead to the squashing of valuable experiential data . . . 
ra ther "Mine your experience, there is potential gold there!" 
(1987, p 11) 

The use of experiential data is encouraged by Strauss to aid the researcher 

in making various discriminations in the data. In this research, experience 

played a major role in the analysis of the data. During the field analysis of 

the fatigue effects data, while striving to conceptualize the problem, the 

researcher was able to make intuitive leaps based on previous experience. 

One example which illustrates this concept was when the Williams Lab 

team was having difficulty understanding why some pilots seemed to get 

better at air refueling as they became more fatigued. As an experienced 

aviator, this researcher hypothesized that they were just getting used to a 

specific routine, straight and level flight air refueling, and that this 

"practice factor" was masking an actual decrease in capabilities. To test 

this hypothesis, the air refueling scenario was changed to include some 

small turns left and right during the refueling process, forcing the pilots to 

utilize more skills. These turns were randomized from one refuehng to the 

next so that the pilots would not know what was coming. As hypothesized, 

the expected performance decrease was observed over time. Probing 
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questions to the pilots during unstructured interviews revealed that they, 

too, knew why their performance was unaffected in the eariier scenarios. 

Bob, an experienced B-IB pilot and aircraft commander stated 

As long as I knew what was coming, I only had to concentrate 
for the first few seconds, you know, during the hookup (the 
initial contact between air refueling tanker and the bomber 
"receiver"). After that , I could just let go of the stick 'cause I 
knew he (the tanker) wasn't going anywhere. 

The researcher had other experiences during the analysis process which 

were aided by a solid experiential base in the areas under study. Each set 

of experiential data were used as a probe in the field. 

3.10.2 Coding 

Strauss (1987) states, "coding is a general term for conceptualizing 

data; thus [it] includes raising questions and giving provisional answers . . . 

[about the data] and about their relations. A code is the term used for any 

product of this analysis" (p. 20). The coding procedures used in this study 

can be divided into three distinct tj^Des, coding in the field using codes 

derived from existing theoiy (etic codes), codes which emerged from the data 

analysis (emic codes) in the field, and final coding procedures used after the 

field research was completed, which utilized both etic and emic codes. 

The researcher made use of axial coding, selective coding, and open 

coding (Strauss , 1987). Axial coding, is the combination of codes which 

revolve around a central "axis" and often includes sub-types. Strauss calls 

the decision about early coding techniques as among the most important. 

By selecting axial coding from Endsley's (1993) Mission Goal Tree, and 
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Foushee and Kanki's (1989) 18 types of aviation communication, early in 

the data analysis phase the researcher "began to build up a dense texture of 

relationships around the axis of a category being focused upon" (p. 64). 

Open coding requires the researcher to pour through the data 

identifying areas within the data and results in the data pointing out 

directions for further analysis, possibly resulting in multiple options for the 

researcher. Because of the potential for possible delays in the data analysis 

in the field, this study initially used axial coding in the field analysis to stay 

focused on the accelerated curriculum development effort. Open coding was 

used in the field whenever the strength of the data dictated. If a code was 

so strong that it literally jumped from the data, the researcher made a 

memo, as a reminder for later data analysis using the particular code. 

Selective coding was used to home in on the central theme of the 

study in the final analysis. Strauss (1987) states "selective coding (is) when 

all categories and subcategories become systematically linked to the core" 

(p.69). The prototype model for accelerated curriculum development was 

the result of a selective coding process which identified certain themes and 

practices from the data relevant to accelerating the curriculum development 

process. 

3.10.3 Etic Coding in the Field 

The coding process in the field began during the literature review as 

the researcher discovered existing etic codes within the literature to 

initially sort and categorize the data. An example of etic codes used to sort 

the data during the fatigue effects phase of the study, was discovered 

during the l i terature review on CRM. Endsley's (1989) "Mission Goal Tree" 
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provided the researcher with a breakdown of specific tasks required for 

successful completion of a B-IB bomber mission. It is shown at Figure 3.6. 
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Figure 3.6. The Mission Goal Tree 
(Endsley, 1989, p. 55) 
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Endsley's model details the B-IB bombing mission, allowing the researcher 

to sort data into mission-related categories for curriculum development 

purposes. 

The following is an example of how the coding process was 

accomplished in the field and illustrates the chronological flow of the data, 

from collection, reduction, display, and finally into an instructional 

objective. 

Step One: Audio Tapes of B-IB air crew communications were 

collected during a segment of a mission where the crew members had been 

awake for over 24 hours. These tapes were recorded during a bombing run 

portion of the mission where clear and concise communications were 

required. 

Step Two: The recorded materials were reviewed (listened to) by the 

researcher and his navigator assistant, to determine a general impression of 

the fatigue effects on the crew performance. In this example, the tapes were 

found to contain potentially important data relating to avoiding or defeating 

enemy threats , code 4.2 on Endsley's (1989) Mission Goal Tree. 

Step Three: Verbatim transcripts of the tapes were made after 

defining the areas of maximum interest. We now referred to these areas of 

the missions as "data target zones." These target zones were approximately 

15 minutes long and were taken during the low level bomb runs. A portion 

of the specific transcript illustrates the data in this example. The air crew 

was flying a low level bombing run over enemy territory when the following 

discussion took place. Throughout the transcript, crew members are 

identified as follows: 
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P = Pilot 

C = Copilot 

O = Offensive Systems Officer 

D = Defensive Systems Officer 

D: Pilot, come left, uh, left 30 degrees for, uh, SAM (surface to air 

missile) avoidance (last portion barely audible). 

P: Say again D, I can hardly hear you (loudly with frustration and 

irritation evident). 

D: Come left now! 

P: To what heading? (pilot begins a shallow left turn) 

O: Disregard maneuver, we are committed to the target (meaning the 

pilot should have maintained heading instead of turning). Come 

back to bomb run heading 266 (degrees)! 

P: Shit! We're too far off heading we'll never get back in time (the 

aircraft is rapidly approaching a bomb release point, and the crew 

must pass over the target on a given heading +/- 5 degrees or 

withhold their weapons due to collateral damage considerations. The 

pilot has waited too long to react). 

C: Real nice fellas (dripping with sarcasm). 

P: Shut up. Bob. 

Field notes supplemented this transcript and noted that the B-IB simulator 

instructor control screen (which displays data relevant to the overall 

scenario) showed that the aircraft had been successfully engaged by enemy 

fire, in short, they were shot down. Even if the surface to air missile had 
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not hit them, the crew was overcome by events and would not have been 

able to successfully deploy their weapons. The entire event was 

precipitated by poor communication between the pilot and the DSO which 

required a repeated message. 

Step four: The transcripts were coded through detailed analysis 

(Strauss, 1987) , using codes derived from apphed communication theoiy, 

specifically Foushee and Kanki's (1989) 18 types of air crew communication. 

In this case the precipitating event was a "repeat", number 14 on the list of 

aviation communication types. 

The data have now been sorted by two types of theoiy. Endsley's 

(1989) situational awareness theory provided codes from the Mission Goal 

Tree to sort the event into a specific sub category of the mission, such as 

"avoid or defeat threats." By applying codes derived from the two examples 

listed above, the researcher could now place this data piece as a "repeat" 

within the "avoid or defeat threats" sub category. 

A single event would not be enough to prompt the researcher to write 

an instructional objective on this area. However, as more data were 

collected it became apparent that sufficient data were accumulated to 

warrant the writing of an instructional objective. 

Step five: Using Yelon's (1991) Objective Writing Worksheet the 

following instructional objective was created. 

Given ten low level enemy engagements, each requiring air 
crew coordination and communication, the Defensive System 
Officer will be able to effectively communicate the desired 
defensive action maneuver to the pilot according to applicable 
tactical doctrine. The maneuver must result in successful 
evasive action while still allowing the aircraft to deploy 
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weapons within established parameters. No more than one 
repeat of the communication is allowed for successful 
completion of this objective. 

The instructional objective was written to address curriculum development 

concerns identified through the use of an axial coding process using 

established etic codes selected from the literature review. 

The five step process developed and used in this study is shown at 

Figure 3.7. 
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Figure 3.7. Five Step Process for Developing 
Instructional Objectives in the Field 

A review of the field coding process reveals the accelerated development of 

an instructional objective, but not at the cost of quality. This objective took 

less than two weeks in the field to estabhsh. Let us contrast this process to 

normal mihtaiy curriculum development. It would be another month before 

the fatigue effects study was completed, four to six weeks for the Williams 
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Lab team to analyze and write up their findings, and, if this 

communication problem was identifipH^ several days to weeks before an 

instructional designer would arrive at the same instructional objective. 

A systematic, methodical approach was used, grounded in established 

theory. The acceleration process was accomphshed in part by planning and 

preparation, but there were other factors involved as well. Emic codes 

emerged from the data to address accelerated curriculum development 

research questions. 

3.10.4 Emic Coding in the Field 

During the field data analysis, certain codes emerged with sufficient 

clarity and strength to warrant further attention and study. One such code 

was picture. Using Endsley's (1989) categories, data began to pile up in 

certain areas more than others, resulting in the capability to draw various 

problem areas regarding air crew performance across a timeline, allowing 

the researcher to "see" various aspects of the problem. A description of the 

actual workings of the field data analysis provided a more thorough 

understanding of the phenomenon of emerging coding within this study. 

The researcher used the walls in the corner of his billeting room to place 

pieces of data on three by five cards, initially using the Mission Goal Tree 

and Foushee and Kanki's (1989) apphed communication theoiy as guides. 

It soon became apparent that there were many more cards in some areas 

than there were in others. The researcher also began to organize the cards 

according to the severity of the fatigue effect, what he called life 

threateningness, another emerging code. If the fatigue effect could cause 

death in the immediate future, for example the pilot forgetting that there 
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was a mountain in front of him, it went to the top of the list. In this way 

the researcher was able to use both axial and open coding strategies 

simultaneously. As the open coding process continued, other categories 

were identified, such as tiine criticality and jnissio?i impact. 

As the emic codes emerged from the data, the researcher would 

arrange his 3 X 5 index cards to reflect the new "view". A computer 

spreadsheet was initially used to sort the field data, but it was never as 

useful as the "walls and the cards." An illustration. Figure 3.8, of the 

physical data sorting arrangement in the researcher's room may assist in 

understanding the concept used for field coding. 

Field Coding Technique 

Facing into comer of room 

3 X 5 Cards 

Figure 3.8. Coding Technique 
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The diagram shows how the researcher viewed data during the critical field 

analysis phase, sorting, data into meaningful categories. 

Once these data were sorted, the researcher began to see curriculum 

development areas around which he could focus his training. The 

researcher refers to these areas as the problem domain. Sketches of the 

problem domain were extremely useful in conceptualizing the problem and 

led to the development of meaningful and effective strategies of instruction. 

Actual working sketches from the field are shown in Figures 3.9, "The 

Problem Domain," and 3.10, "Attacking the Problem Domain, Curriculum 

Development Strategies." These working sketches show how the emerging 

codes of picture, life threateningness, and mission impact were used to 

conceptualize a problem and assisted in developing curriculum development 

strategies. 

3.10.5 Final Selective Coding 

Codes categorize information at different levels (Bogdan & Biklen, 

1992). Although initial coding in this study identified many interesting 

areas relevant to curriculum development, fatigue, and air crew 

performance, the final selective codes were estabhshed to address the 

primary purpose of this study, the acceleration of curriculum development 

under conditions of urgent need. Although some links between the data 

and accelerated curriculum development had been made earher in the 

analysis phase, the final coding process systematically grouped and linked 

codes axially, establishing categories that would lead to the development of 

a prototype model for accelerated curriculum development. 
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Strauss ' (1987) model for selective coding and core categories was 

modified and used to show the codes that emerged during final data 

analysis at Figure 3.11. This figure uses a series of boxes to illustrate the 

concept of the overall category (accelerated curriculum development) 

"holding" smaller boxes indicated by three sub categories (role combination, 

time management, and ancillary support network). In turn, these "boxes" 

hold even smaller boxes, indicated by more discrete codes, all in support of 

the overall focus of the study, accelerated curriculum development. For 

example, beneath the area of role combination, the sub-categories of 

preparation and research skills are listed. These areas emerged from the 

data with sufficient clarity and strength to form a group or sub-categoiy 

within the data. This was accomplished primarily during the evening data 

analysis periods, usually two hours in length, while in the field research 

environment in Phase II of the study, as well as during Phase III, where a 

more detailed and sensitive analysis was possible. Phase II data analysis 

took place inside the researcher's VOQ room and Phase III data analysis 

took place in the office at the 833rd CCTS or the researcher's academic 

study at his home in Abilene, Texas. 

Sub-categories of Time management, show the emerging areas of self 

research team, and schedule, and Ancillary Support Network, which show 

sub-categories of equipment and expertise, were analyzed and developed in 

the same manner as described above. 

Figure 3.11 does not show all codes used in the final process, but is 

indicative of the overall process. This process of selective coding identified 

elements used in constructing the prototype model for accelerated 

curriculum development detailed in Chapter IV of this report. 
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Figure 3.11. The Selective Coding Process. 
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The final selective coding process is shown to identify three major areas 

associated with the acceleration of curriculum development in this study, 

preparation, the research environment, and role combination. 

3.11 Credibilitv and Transferabihty 

"The process was sound and these findings may be useful 

on battlefields other than our own." 

Rigorous qualitative research yields valid and transferable findings 

(LeCompte & Goetz, 1982; Miles & Huberman, 1984). In qualitative 

research, the term validity represents the "truth value" of the research 

findings. Lincoln and Guba (1985) argue for credibihty as an analog to 

quantitative internal validity. In short, "does the research measure what it 

claims to?" Lincoln and Guba argue for transferability as an analog to 

external validity, or, "is this research useful beyond the narrow scope of the 

individual study?" The definitions and methods used; triangulation, peer 

debriefing, referential adequacy, member checking, prolonged engagement, 

and persistent observation, address validity concerns which are different 

than those in the quantitative paradigm, but the standards for rigor are no 

less stringent. This study incorporated six established methods to address 

validity concerns. These techniques were applied across every phase of this 

study. 

Triangulation, or cross referencing between data types (Lincoln & 

Guba, 1985), was used to assist in verification of findings. 

Peer debriefing, (Lincoln & Guba, 1985), a strategy of discussing 

fieldwork, data collection, and analysis with a colleague not connected with 

the research, was used throughout the study. 
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Referential adequacy is a term used by Eisner, (1991) and Lincoln 

and Guba (1985) to describe a technique that temporarily "stores" data for 

later analysis, to determine if the same types of data yield the same types of 

findings when analyzed at different times. This technique was used 

following the initial analysis of both the fatigue effects data and the 

curriculum development data. 

Member checking (Lincoln & Guba, 1985), is a technique "whereby 

data, analytic categories, interpretations, and conclusions are tested with 

members of those stakeholding groups from whom the data were originally 

collected" (Lincoln & Guba, 1985, p. 314). Extensive member checking 

assisted in verifying participant intentions (i.e.. Did the participant mean 

what he said during an interview?), as well as researcher conclusions and 

interpretations of events. 

Prolonged engagement and persistent observation (Lincoln & Guba, 

1985), are used to provide adequate depth of data. By being in the field 

observing and engaged with study participants over a prolonged period of 

time, findings are less likely to be based upon a single occurrence or 

aberration. 

Finally, through extensive memoing in field notes and in the 

researcher's reflexive journal, the researcher made every attempt to 

account for his own subjectivity (Peshkin, 1988), identifying areas in which 

it may have impacted the study. Erickson (1986) points out that this 

process of disciplined subjectivity can be aided by a thorough search for 

"disconfirming evidence" (p. 146). 
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Each of these techniques will be described and examples of their 

utility in this study provided to estabhsh how they supported credibility 

and transferability in this research. 

3.11.1 Prolonged Engagement and 
Persistent Obsei-vation 

During phases II and III of the study, the researcher was actively 

engaged with the study participants, with many opportunities for persistent 

observation. Between November of 1992 and December of 1993, the 

researcher "logged" over 110 hours of direct, person to person observation of 

curriculum development participants at various meeting locations and 

times. These were cataloged in the form of field notes. Indirectly, 

interviews covered relevant activities during periods of no observation. 

During phase II of the study, between November of 1992 and March 

of 1993, the researcher "logged" over 90 hours of direct observation of the B-

IB air crews in the B-IB WST, as well as many follow-up intei^iews 

conducted in person at Thomas and Westfall Air Force Bases, as well as by 

telephone, if required. This prolonged engagement and persistent 

observation provided the researcher with sufficient data to argue for 

credibility. 

3.11.2 Triangulation 

Cross referencing between types of data was particularly useful in 

this study. During the study of fatigue effects on air crew performance, a 

large amount of quantitative data was made available to the researcher 

from the research team at Wilhams Laboratories. One example of how 
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these data were used to lend support to my qualitative obsen^ations is 

illustrated at Figure 3.12. Through observation, the researcher noted that 

decreased performance of the navigator team (OSO and DSO). One memo 

stated "Nav team interaction v ^ down (emphasis added during 

obsei-vation) on this mission (#2), just like the last crew." During data 

analysis, this performance decrease by the navigator team surfaced as a 

recurring code. When these data were triangulated with the quantitative 

findings of the Williams Lab research team, this poor Navigator 

performance phenomenon appeared to be quantitatively significant as well. 

The chart shows a decline in performance by the Offensive Systems Officer 

and Defensive System Officer in Crew Resource Management skills between 

missions one and two. 
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Figure 3.12. CRM Mean Performance 
Scores by Crew Position 
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The negative trend in performance over the three mission added strength to 

the researcher's qualitative findings. Other quantitative data were used in 

a similar fashion. 

Triangulation across qualitative data gathering modes was also 

useful. An example from the field illustrates how this was accomplished. 

Following an evening coding session, the researcher had identified 

Preparation as a major category in the accelerated curriculum development 

effort. The researcher felt through extensive preparation, the curriculum 

development process could be accelerated through a combination of factors 

that were emerging from the data, including the efficiency of combining the 

roles of instructional designer with researcher. Interview data from 

another curriculum developer suggested something different. She pointed 

out that the extensive preparation phase for the research actually de layed 

the curriculum development process, an aspect that the researcher had not 

yet considered. This led to a more focused examination of the preparation 

procedures that could be utilized. 

3.11.3 Peer Debriefing 

Discussing research techniques, data analysis, findings, and 

conclusions with other qualitative researchers proved to be extremely 

effective in this study. Throughout the duration of this study, from August, 

1992 through May, 1993, the researcher was closely associated with three 

other qualitative researchers through a carpool to and from Texas Tech 

University classes. Of equal importance was the fact that the classes were 

in qualitative research methods. This led to exhaustive discussions on 

every aspect of the quahtative process, with each colleague discussing, in 
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turn, his or her own research project. Notes were furiously scribbled down 

in the back seat of an automobile while traversing the 167 mile trip (one 

way) to and from classes. 

One example illustrates a breakthrough made during a peer 

debriefing. The researcher had just given a lengthy discourse on how much 

difficulty he was having finding and applying an analogy to his study, a 

useful qualitative descriptive technique. Many humorous possibilities were 

discussed and then one colleague, the only non-military member in the car, 

stated "You're a soldier aren't you? Why not use the battlefield as your 

guiding model?" From that point in time, the data on accelerated 

curriculum development became easier to view and more meaningful as the 

researcher framed the study in terms of a battlefield scenario. Other 

examples are plentiful, and this researcher believed that peer debriefing 

was a most effective validity check utilized in this study. 

3.11.4 Referential Adequacv 

The depth and amount of data collected in this study made 

referential adequacy an ideal validity tool in this study. It was used in two 

ways to insure that data amounts were sufficient and data analysis was 

consistent. During the fatigue effects phase of the study, the researcher 

selected eight audio taped mission segments for later transcription and 

analysis. At the completion of phase II, the researcher went back into these 

data and sought out relevant performance codes. Additionally, he requested 

two other B-IB aviators to hsten to the tapes and tell him, in their own 

words, what performance impairment they could detect from the tapes, if 
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any. Results were consistent and closely parallel the codes identified by the 

researcher. 

Similar techniques were used with the field notes and inteiwiew 

transcripts relating to the accelerated curriculum development effort. 

During a second analysis of one interview transcript taken from a 

curriculum development colleague, a new code emerged. Duplication of 

effort. This led to a complete review of all transcripts and field notes and 

had a direct impact on the findings of this study by allowing the researcher 

to assess individual and group activities, eliminating duplicated efforts 

where feasible. 

3.11.5 Member Checking 

Lincoln and Guba (1985) make two key points about member 

checking deemed essential in this study. First, member checking "gives the 

respondent an immediate opportunity to correct errors of fact and challenge 

what are perceived to be wrong interpretations" (p. 314). Second, "it 

provides an opportunity to summarize, the first step in data analysis" (p. 

314). The researcher requested that each of the study participants review 

areas in the field notes or interview analysis, where the researcher had 

made interpretations as to intent on the part of the respective participant. 

A particularly illustrative example of effectiveness with this 

technique occurred when the researcher made a wrong assumption as to the 

motive behind a particular event. Following a telephone interview with 

Walter, an east coast curriculum development colleague, the researcher 

noted a hostile att i tude on the part of Walter. The researcher made the 

following statement in his research journal: 
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Walter is getting pissed off at me. I need to back off or he will 
probably stop helping me all together. I've called him four 
times in the past two days. His responses today were short 
and curt, not the kind of detailed responses he usually gives 
me. Maybe I'll call him and apologize for bugging him so 
much, but tha t would probably make matters worse. 

This statement clearly shows that the researcher felt that he was 

responsible for the hostihty encountered during the last interview with 

Walter. Approximately three weeks later, Walter reviewed the analysis of 

the interview transcripts and accompanying field notes. He suddenly burst 

out laughing. When the researcher inquired as to the reason for his sudden 

joviality, Walter replied. 

You thought I was mad at you? That was the day my boss told 
me I had to give up my desk by the window because of the new 
computer network set up. I wasn't mad at you, I was mad at 
the world! I wondered why you quit calling me, I thought you 
were mad at me. 

Walter's statement shows the value of member checking. The researcher 

had made a bad assumption, and as a result was losing valuable data. This 

exchange precipitated a new rule destined to become a part of the guidance 

for accelerated curriculum development. "Question and test all 

assumptions ASAP - preferably immediately." 

As a final member check, the researcher sent a copy of his findings to 

14 of the study's curriculum development participants, asking for written 

feedback on the accuracy of his interpretations and conclusions. This 

process of "formal checking" is recommended by Lincoln and Guba (1985) to 

strengthen research credibility. 
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3.11.6 Disciplined Subjectivity 

The anecdote about Walter and the faulty assumption also is useful 

in demonstrating the utility of tracking one's own subjectivity (Peshkin, 

1988). All of the data analysis done during the three weeks which passed 

between the researcher's conversations with Walter were tainted with 

researcher bias in the form of thoughts like "Walter's mad" or "Walter's a 

whiner." When the researcher went back to review his analyses of the past 

three weeks, he was not surprised to find statements like this one, which 

was listed as a memo to a early prototype model for accelerated curriculum 

development (ACD). "It is key to the ACD process, to enlist only those with 

a track record of following through on a project." This was clearly a 

reference to Walter's (non-existent) "bad attitude," which was, in point of 

fact, merely the result of a faulty assumption by the researcher. 

The researcher utilized a reflexive journal (Lincoln & Guba, 1985) 

and extensive memoing to track his subjectivity. Areas of data which the 

researcher felt may have been tainted by researcher bias were revisited and 

made the focus of extensive peer debriefing. 

3.11.7 Transferabilitv 

By using established qualitative tools and techniques such as 

triangulation of data types, peer debriefing, member checking, and tracking 

one's own subjectivity, the researcher developed findings and conclusions 

that are persuasive, believable, and transferable. Jung (1991) comments on 

transferability as follows: 
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When transferability occurs, the reader views the narrative as 
a likely, credible, plausible story, the analysis as reasonable 
and the interpretation as promising and worthwhile. The 
reader is then more willing to transfer the results of the 
inquiry (and it's implications) into her/his biography and to see 
how these fit in a new setting, (p. 163) 

Transferabihty is described as essential to the usefulness of the research. If 

the research is transferable, it can be more readily used. Transferability is 

particularly important to this research effort, because it addresses urgent 

need curriculum development. If the prototype model for accelerated 

curriculum development has transferable value into areas other that 

aviation, then this research will have addressed an important gap in 

curriculum development theory and have greater societal impact in critical 

areas. 

The researcher devoted considerable attention to credibility and 

transferability concerns in this study by systematically applying accepted 

qualitative tools and techniques to every phase of the research. As a result 

he makes the claim that his findings are credible and transferable. 

3.12 Concluding Statement 

The researcher has demonstrated that this study was well grounded 

in theory. He located and applied relevant theories across the data both in 

subject mat ter areas and in research methodology. He has described many 

detailed examples of how the research was conducted, from the selection of 

guiding theory to final concerns about credibility and transferability. 

The researcher identified the potential for bias, and detailed his plan 

for identification and accounting for potential researcher bias. In narrative 
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fashion, the researcher described preparation for the study, gaining access, 

sampling procedures, data collection methods, and data analysis. He 

demonstrated an example of how curriculum development theory was 

applied in the research environment, by illustrating the five-step process for 

taking raw data and converting it into instructional objectives while 

simultaneously continuing course content research. 

Lastly, he discussed the essential credibility and transferability 

concerns, noting that urgent need curriculum development is an area in 

which this research has a potentially significant and positive impact. 

Chapter IV discusses the fruits of these processes, the findings on 

accelerated curriculum development under conditions of urgent need. 
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CHAPTER r ^ 

FINDINGS: ACCELERATED CURRICULUM 

DEVELOPMENT 

4.1 Introduction and Ovei^iew 

This study produced five important findings related to accelerated 

curriculum development. Each will be addressed as it relates to a specific 

research question, following a restatement of the research problem and 

purposes of the study. 

4.1.1 Restatement of the Research Problem 

The research problem was the lack of a curriculum development 

model to accelerate curriculum development under conditions of urgent 

need in critical higher education settings. Examples from higher education 

would include the professional schools of medicine and industrial 

engineering, as well as other areas where unnecessary delays in curriculum 

development have potentially life threatening imphcations. This problem 

was investigated through analysis of curriculum development factors 

located during a study on the effects of fatigue on air crew performance, the 

example of urgent need used for this study. Specifically, the goal was to 

accelerate curriculum development of a fatigue training module in an 

aviation training field currently referred to as crew resource management 

(CRM), thereby providing a near term increase in understanding of these 

phenomena to meet an urgent aviation safety need. 
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4.1.2 Purposes of the Study 

The following areas define the breadth of the study. This study 

proposed: 

1. To develop a prototype model for accelerated curriculum 

development, for use in higher education under conditions of urgent need. 

2. To study the process of accelerated curriculum development. 

4.1.3 Research Questions. Findings. 
and Theoretical Overview 

Four research questions addressed the accelerated curriculum 

development process as investigated in this instance of urgent need. These 

questions were developed to probe process areas required to produce a 

prototype model for accelerated curriculum development. The research 

findings and theory used in the development of those findings are discussed 

relative to the research question to which the specific finding applied. 

4.1.3.1 Role Combination 

1. How will the combination of curriculum developer and researcher 

roles accelerate curriculum development in this instance of urgent need? 

l a . Combining researcher and curriculum developer roles 

accelerated curriculum development in this instance of urgent need. 

The researcher used curriculum development theory and qualitative 

research theory to develop and interpret this finding. Specifically, Tillman 

and Gustafson's (1991) concept of a "model master," or development or 

abstraction of the ideal model who possess the required skills and 

knowledges to accomplish a specific task, was used to interpret data. 
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4.1.3.2 Connoisseurship 

2. What skills, techniques, and supplies facilitate the accelerated 

curriculum development process in the field? 

2a. The researcher/curriculum developer had to be well grounded in 

the applied and theoretical dimensions of the area he was researching 

(connoisseurship). Specific preparatory steps were required to prepare this 

researcher for the role of connoisseur to facilitate accelerated curriculum 

development prior to entering the field research environment. The theory 

applied to develop this finding on preparation was Eisner's (1991) 

connoisseurship. The ability of the model master to make fine grained 

discriminations in the data was an essential skill required for accelerated 

curriculum development in the field. 

4.1.3.3 Time Management 

3. How can a field researcher/curriculum developer manage his her 

time to effectively accelerate curriculum development in the field? 

3a. Effective time management and organizational skills were 

essential prerequisites for successful accelerated curriculum development. 

Greer's (1991) curriculum development management theory, Diamond's 

(1989) theory on curriculum development "work flow by time" in higher 

education, and Yelon's (1991) instructional objective writing tools, were all 

applied in developing this finding. 
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4.1.3.4 The Interaction Sets 

4. What interaction sets, or social networks, facilitate effective 

curriculum development in the field? 

4a. Five interaction sets: (1) curriculum development team, (2) 

fatigue effects research team, (3) research team-flight crew interaction set, 

(4) ancillary support network, and (5) family, were identified in this study. 

Each played a different role in conducting accelerated curriculum 

development in this field research environment. Furlong's (1976) 

interaction set theory and Hamilton and Parker's (1990) basic model of 

communication were used to develop and interpret findings in this area. 

4b. Once in the field research environment, the development of an 

Ancillary Support Network (ASN) through effective communication greatly 

aided and accelerated the curriculum development effort. The forming of 

the ancillary support network was an unexpected and important finding 

and is discussed independently of the other four interaction sets to 

highlight its importance. 

4.1.3.5 Conceptualizing the Problem Domain 

An unanticipated finding was the discoveiy of an effective process 

with which to develop key strategies to develop training solutions in a given 

problem area. Although it did not address a specific research question, the 

researcher argues that it is an important finding relative to understanding 

the process of accelerated curriculum development in a field research 

environment. As such, it falls under a primaiy purpose of this research, the 

study of the accelerated curriculum development process. This finding was 

uncovered through application of curriculum development theoiy related to 
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needs assessment, specifically the requirement to define education/training 

needs contained in the military ISD model (DAF, 1986). This need was 

defined and illustrated through use of the quahtative research technique of 

graphic representation (Strauss, 1987). 

5. Simultaneous data collection and analysis accelerated curriculum 

development by allowing the researcher/developer to conceptualize the 

problem domain (educational need) and develop appropriate strategies of 

instruction. The result from this process was written and ordered 

instructional objectives. 

The accelerated curriculum development process in this study yielded 

ordered instructional objectives in the content area (fatigue), completed as 

early as 15 November, 1992. This was six and one-half months before the 

preliminary findings from Williams Lab were sent to military headquarters 

on 5 May, 1993. Not all of the instructional objectives were completed this 

early. The original goal of this researcher was to build a complete fatigue 

effects module prior to offering it to students, but the urgent need for the 

training (as well as the B-IB nighttime crash in November) warranted 

further acceleration of the course materials. As objectives were developed, 

they were quickly incorporated into the existing B-IB training courses. The 

first fatigue effects training took place on Friday, 11 December, 1992, at a 

flying safety meeting of all B-IB aviators stationed at Thomas AFB. It had 

taken less than six weeks from the beginning of the research with the air 

crews until some training and education was being accomphshed. In 

contrast, the traditional militaiy curriculum development process (the ISD 

model), only begins when research findings are published, and traditionally 

takes four to six months. The preliminary findings from Williams Labs 
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were published on 5 May, 93. If we assume a four month, traditional 

military curriculum development period, it can be estimated that fatigue 

training developed by the military's standard ISD model would have been 

completed on 5 September, 1993. As a result of this researcher's accelerated 

curriculum development effort, some fatigue training was offered as early as 

11 December, 1992. The instmctional objectives were all incorporated into 

existing training by 1 April, 1993, representing a 268 day or 158 day 

(depending on reference date, 11 December, 92 or 1 April, 93) acceleration 

over traditional military curriculum development. Figure 4.1 illustrates 

important events and milestones during this accelerated curriculum 

development effort. 

11 Dec 
1st Objectives 

Taught at Thomas 
Air Force Base 

15 Nov 
1st (of 33) 
Objectives 
Completed 

t t 

1 Apr 
All 33 Objectives Completed 

and Incorporated into 
Training at Thomas AFB 

5 May 
Williams Lab 

Publishes Prelim. 
Results 

i 

5 Sep 
Estimated 
Military ISD 

Delivery Date 

\ 

Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
92 93 93 

Legend 
268 days from date of first training offered 

^ = Acceleration obtained from 
use of new model 

158 days from total development 

Figure 4.1. Events and Milestones of Accelerated Curriculum 
Development Instructional Objective Development 
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It should be pointed out that this was a single study in a militaiy 

environment. The researcher does not claim that these results would be the 

same in all other settings. The model constructed at the end of this chapter 

to interpret these findings will require more testing in other environments 

for further validation. 

The researcher has three primaiy purposes in this chapter, 

description, analysis, and interpretation. In Part One, he will describe the 

environment in which the urgent need curriculum development study took 

place. Three primary settings are included in this discussion. These 

settings are the environment for the fatigue effects study, the associated 

settings at the military bases where evening meetings and work sessions 

took place (i.e.. Visiting Officer's Quarters), and the home squadron (which I 

refer to as the mothership) to which the data were exported to complete the 

instructional design process. Principal participants in the curriculum 

development effort are introduced. 

In Par t Two, the researcher will analyze the data collected from 

participants in these settings, looking for keys to accelerated curriculum 

development. The analysis and interpretation will focus on the five major 

findings of the study: 

1. Role combination, 

2. Preparation and connoisseurship, 

3. Time management, 

4. Interaction sets and developing an ancillary support network 

(ASN), and 

5. Conceptuahzation of the problem domains. 
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In Par t Three, the researcher will develop a prototype model for 

accelerated curriculum development based on guidance from the hterature 

and these findings. He will describe the evolution of the prototype into it's 

final form with associated guidelines for use. 

It will not be possible to totally separate the three areas of 

description, analysis, and interpretation during this narrative. Where 

opportunities present themselves, the researcher will weave appropriate 

elements into the story to show how the study developed and how salient 

themes emerged. For example, elements of the setting play an important 

role in the final interpretation of the data. This will be pointed out in all 

three areas, description, analysis, and interpretation. Through the 

discussion, the researcher will relate back to the four research questions set 

out in Chapter I, describing findings that became relevant parts of the 

search for, and construction of, the prototype accelerated curriculum 

development model. 

Additionally, during the remainder of this chapter, the researcher 

will refer to himself in the first person, a generally accepted practice in 

qualitative research. All names of persons and places have been changed, 

except that of the author, due to confidentiality and anonymity 

considerations for the study's participants. 

4.2 Part One: The Settings 

"The battle was fought along three fronts, and simultaneous 

skirmishes were common." 

The settings in which the accelerated curriculum development effort 

took place are an essential part of this study. The settings played major 
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roles in the accelerated curriculum development effort by defining 

resources, communications channels, and social networks. Each will be 

described to examine how they impacted the accelerated curriculum 

development effort. There were three primaiy settings for this study. The 

first was B-IB Weapon System Trainer (WST), the simulator used for the 

fatigue effects study. This was the primary setting for data collection on 

fatigue effects. The second setting was the Visiting Officer's Quarters 

(VOQ) where the data was sorted, analyzed, and transmitted. "Day rooms" 

and lounges at the VOQ were sites for informal meetings and inteiwiews. 

The third setting was the home squadron of the researcher, where the final 

touches were put on the curriculum development process, and where the 

course materials were actually constructed. Additionally, it was in this 

setting tha t the majority of the micro-political events that helped shape this 

study took place. 

4.2.1 Westfall Air Force Base 

The snow blew horizontally as I walked from my rental car into the 

Billeting check-in office at Westfall Air Force Base, South Dakota. It was 

5:45 p.m. and it was already dark. Although I had been born and raised in 

northern Michigan, it had been years since I was this far north, and the 

chill and early darkness had caught me by surprise. I would have to buy a 

stocking cap and gloves, I thought. A young Sergeant assigned me to my 

room and I inquired, "What type of phone set up do you have in the rooms?" 

"All of our officer's rooms have their own phones, sir." she replied 

professionally. I persisted, "But can I dial direct from the room to outside 

numbers, or do I have to go through the front desk? I have a computer 

186 



modem and it's important that I dial direct." She rephed. somewhat 

irritated now, "The instructions are on the desk next to the phone, sir, but I 

think you can dial straight out. Jus t dial 9 for off base, or 88 for autovon 

(the military long distance company), wait for the next dial tone, then dial 

the number." "Thank you" I replied. "Damn it" I thought to myself 

1 had not even checked into my room yet and I had already discovered 

the first snag. My laptop computer was equipped with an internal modem, 

but I did not know how to make it dial a number or two, wait for a dial tone, 

and then proceed with the rest of the dialing process. I had always before 

typed in the phone number, listened while the computer went "beep beep 

beep . . . " and then the computers were talking to each other. "I don't think 

it's going to wait for a second dial tone," I thought disgustedly. If there was 

a way to do this from my room, I would need more training. As soon as I got 

into my room I made a note in my reflexive journal: 

2 Dec 92, 1800 

I feel stupid. I forgot to check out the phone system before I 
came. I am going to have to develop a work-around for 
transferring the data back home and out east (to my coworker 
on the east coast). I'd better call them and teU them the 
practice file transfer for tonight will have to wait until I figure 
this out. Off to a flying start! 

This entry begins to show the frustration of a missed preparation step. 

Other field notes and memos reflected this same theme during the entire 

field research effort. 

The Visiting Officer's Quarters (VOQ) at Westfall AFB were newly 

remodeled and comfortable. A double bed, color TV, and 700 watt 

microwave oven were the immediately noticed highlights. A small, private 

187 



bathroom with a shower sat off to one side, the sink for shaving was inside 

the room. Even more importantly was a small but adequate desk with a 

lamp, a large coffee table, two dressers, and a coffee pot! This would be 

ground zero for the field accelerated curriculum development effort. I had a 

place to sleep, space to work, and endless supply of caffeine. This was not 

as equipped as the curriculum development offices back home (at Thomas 

AFB), but it would do. If I could figure out a way to get computer 

connectivity, I would be right on schedule. I walked over to the television, 

unplugged it, and placed it on the top shelf of the closet. I could use the 

table space and did not need the distraction. I made a note in my journal 

about the potential for distractions as it related to time management. 

The VOQ was about 3/4 of a mile from the WST simulator building 

where the research team would be conducting the long duration simulator 

studies with B-IB air crews. Westfall AFB was a large military installation 

that housed billions of dollars worth of aircraft, missiles, and crew 

members. The extensive security police presence hinted at the types of 

weapons that may have been deployed there. But this environment was 

home to me. I had been nuclear weapon qualified for many years, and the 

regular security checks and constant patrols were all expected, I would have 

noticed if they were not there. To the members of the Williams Lab research 

team, it was not so ordinary. One of the team members remarked about 

"cops everywhere." I used this opportunity to explain the layered and in-

depth security system and the need for it. This opportunity helped me to 

feel like a part of the team and began to build a relationship between myself 

and the other researchers that I hoped would benefit both groups. I made a 

note in my journal, "Find opportunities to be useful. Use what you know." 
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4-2.2 The Weapon Svstem Trainer 

To someone unfamiliar with state of the ar t military flight simulation 

systems, the sight of the B-IB simulator can be quite intimidating. To gain 

access to the building I walked into a small foyer, often referred to as an 

entrapment area. A set of double doors on either side of me could be locked 

from the inside, placing an unwanted visitor in a very small fishbowl until 

the security police would arrive. But since I was authorized and expected, I 

merely lifted a phone on the wall near the door to request admittance. A 

small video camera peered down at me as I spoke, and an unknown 

someone two floors above me pushed a switch to unlock the inner set of 

doors. I climbed two flights of stairs and entered an area with several smah 

offices and other rooms used for the flight crews to plan, brief, and debrief 

their missions. It was 6:30 p.m. and I would be in this building until 3:45 

a.m. the next morning. 

The simulator building is divided into two halves. The side I entered 

held a staircase and several offices. On the other side of the building was a 

large concrete room, approximately 30 feet from floor to ceiling, 200 feet in 

length, and 85 feet wide. In the center of the room, perched on four 

hydraulic legs, each 15 feet tah, was the two stations of the B-IB WST. On 

the left was the pilot station, on the right the navigators' station. Each was 

connected to a dozen hydraulic, electric, and coohng air hoses and lines. A 

rotating yellow light on the bottom of each "box" and safety railings 

completely surrounding the simulator told anyone in this cavernous room 

that caution was advised, there was heavy machinery in operation here. 

Looking like misshapen egg shells, each totally enclosed compartment 

contained an exact replica of one half of the cockpit of the B-IB bomber, 
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with a couple of minor differences. Behind the Aircrew ejection seats was a 

console for the simulator instructor and an observer seat. At this console 

the instructor pilot or navigator can create simulated reality, complete with 

180 degree pilot visual displays that are incredibly realistic, engine noise, 

and even radio static. With two touch-sensitive control and monitor 

screens, the instructor can make it day or night (or dusk or dawn), raining 

or snowing, or even create other aircraft for the pilots to fly formation off of 

or to refuel inflight. The simulator is capable of six-axis motion that can 

simulate acceleration, climbs, dives, pitch and roll. More than one 

experienced aviator has found it so realistic it has caused air sickness. 

Although realism was extremely important to this study, just as important 

were the features of the simulator which facilitated data collection. A large 

bank of computers sit behind a glass and brick wall and are capable of 

downloading a multitude of digital and visual display information. 

Additionally, a "patch-in" radio cord was available and provided me and my 

assistant the ability to audio tape record every word and signal that the air 

crew sent or said in flight. A small desk top working space sits immediately 

in front of each instructor and a small, high intensity desk lamp is attached 

to a flexible hose and provides enough light for the instructor to take notes 

while directing the simulator. 

Figure 4.2 shows the layout of the simulator bay, and Figures 4.3 and 

4.4 show the pilot's and navigator's seating. "IP" stands for Instructor Pilot 

and "IN" stands for Instructor Navigator. These were the positions occupied 

by my assistant and I during periods of participant obsei-vation. 
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It can be seen from the illustrations above that the pilots and navigators 

cannot see each other or communicate with each other except on the aircraft 

intercom system. Both cockpits are completely synchronized and for all 

intents and purposes, the pilots and the navigator team are flying in the 

same jet. The fighting in the simulator can be controlled with a rheostat 

and for this study it was set up to simulate sunrise and sunset as it would 

have occurred on a long duration, eastbound flight. This mission was set up 

to simulate a takeoff from middle America, a 16-hour flight to the Middle 

East to deliver weapons, and an 18-hour return flight to the point of origin. 

The missions averaged between 34 and 36 hours and included four aerial 

refuelings. Following the landing, the crew would be debriefed, and enter a 

36-hour crew rest period before completing the next long duration mission. 

The crew would complete three missions in all, while the research team 

monitored for signs of fatigue. 

4.2.3 The 833rd Combat Crew 
Training Squadron (CCTS) 

"Communication with the home base was essential, but 

autonomy of maneuver was the key to quick victory." 

Eight hundred miles to the south of Westfall AFB was Thomas AFB, 

Texas. At first glance there were many similarities between the two bases. 

Tight security, large earth-tone buildings, and the business-like movement 

of military professionals on an active flying base tied the two together. 

Even the whine of the jet engines, distinguishable to the trained ear 

between types of aircraft, were nearly identical. But if you looked closely at 

the uniforms worn by the flyers, you could begin to see a subtle difference 
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between the bases. The patches and scarves worn by the air crew members 

at Thomas represented a variety of different squadrons as opposed to the 

two or three squadrons represented at Westfall. Militaiy identification 

stickers on the vehicles parked at the 833rd Combat Crew Training 

Squadron (CCTS) were a collage from bases around the worid. Thomas AFB 

is a training base. In fact, everyone who goes on to fiy the B-IB bomber is 

trained at Thomas AFB by the 833rd CCTS. 

The mission of the 833rd is to train the finest bomber air crews in the 

world, to fly the finest bomber in the world. The squadron is nearly self-

contained. It has it's own academic and curriculum development divisions, 

as well as flight instructors and evaluators. The curriculum includes 14 

separate tracks of study and over 85 separate courses. It is manned by 

highly experienced instructor pilots and navigators. The instructors 

normally serve a three to five year tour of duty, and progress from flight 

line instructors, through academics, and finally to one of the specialty jobs 

in curriculum development or as an evaluator "check airman," validating 

the output of this half-billion dollar per year operation. At the time of this 

research, I had progressed rapidly through all four areas. 

The students at the 833rd are all military officers, which by 

definition make them college graduates. Most have Masters degrees and 

have flown other aircraft before coming through a highly competitive 

selection process to the B-IB. They spend between three and six months in 

training, and upon successful completion are assigned to operational bases 

such as Westfall AFB. This description is provided to clearly identify the 

CCTS operation as one of higher education. The curriculum development 

branch of the 833rd sits on the second floor of the squadron building. As 
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you enter the room you are struck by the individualized efforts taking place 

within. Sixteen separate work areas are manned by officers nearly always 

working with their high-powered computers, desk-top pubhshing systems, 

graphic artists, scanners, and the like. They are busy either updating or 

developing the course materials used by the squadron. One is seldom met 

or greeted at the door, and unless you come here knowing what or who you 

are looking for, it is doubtful you will find it. This is not a condemnation of 

the office or those who inhabit it, merely a description of a place where 

everyone is busy (or at least appears so), and where distraction is not 

welcomed. This was the "mothership" for my curriculum development 

effort, and I came seeking assistance for what I was sure would be seen as 

another unwelcome tasking. After some discussion with the chief of the 

branch trying to develop a workable arrangement, it became obvious that 

this would require "top down" tasking, and I did not have the rank to pull it 

off. 

The key to unlocking the "door" at the curriculum development 

branch resided in the person of our mutual commander, Lt Col Boley. As 

commander of the 833rd, he was responsible for all aspects of the operation, 

including flying operations, safety, academics, student affairs, officer 

evaluations, and curriculum development. A relatively quiet commander, 

he was known as an expert aviator who struggled occasionally with staff 

skills. He did not like making decisions on staff actions unless he was sure 

it was supported by those to whom he reported. I had flown with Lt Col 

Boley on several occasions and felt confident that he would act as a 

gatekeeper for the curriculum development effort if approached in the right 

way. Over the course of a week, I dropped several hints that our squadron 
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human factors program was inadequate in light of new research and new 

operational taskings for the B-IB crews (like long duration missions). 

When he finally asked me what I felt we should do about it, I was ready, 

waiting, and loaded for bear. "Sir, I beheve we have the expertise right 

here to put together a state-of-the-art Crew Resource Management (CRM) 

course." He smiled and replied, "Would this have anything to do with that 

doctorate you have been working on?" I responded directly, "It's for the 

greater good of ah, sir. The students benefit, I benefit, and I've talked to 

ACC (Air Combat Command headquarters, who writes his report card), they 

think it's a great idea." He paused and after several seconds, responded 

"Tell the guys in D 0 5 (the squadron designation for the curriculum 

development branch) I support the idea. Make it happen." 

Although I was in, I had had to kick the door down to get in. Perhaps 

this was a blessing in disguise. I was assigned the most junior member of 

the curriculum development branch to work with, Second Lieutenant John 

Bass. John was eager and willing to work. A 25-year-old recent graduate of 

Undergraduate Pilot Training, John was waiting for a flying assignment 

and this might very well have been his last project prior to leaving. 

Although I outranked him by several grades, he immediately began calling 

me by my first name. Although this was technically a breech of militaiy 

protocol, we were not trying to take Pork Chop Hill here, so I let it slide, 

preferring friendship over strict obedience to militaiy discipline. John 

would be my umbilical cord to the mothership and the accelerated 

curriculum development effort would demand trust and cooperation. After 

briefing John on the plan, we agreed on early strategies and I prepared to 

enter the field. 
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4.3 Part Two: Major Findings 

As stated in the beginning of this chapter, the analysis of the data 

yielded five primary findings. These findings were identified and developed 

through the systematical application of theory. They are stated here, with 

reference to specific theory applied, for reader continuity. 

1. Combining researcher and curriculum developer roles accelerated 

curriculum development in this instance of urgent need. The researcher 

used curriculum development theory to develop and interpret this finding. 

Specifically, Tillman and Gustafson's (1991) concept of a "model master," or 

development or abstraction of the ideal model who possesses the required 

skills and knowledges to accomplish a specific task, was used to interpret 

data related to accelerating curriculum development in a field research 

environment. 

2. The researcher/curriculum developer must be well-grounded in the 

applied and theoretical dimensions of the area he/she is researching 

(connoisseurship). Specific preparatoiy steps were required to prepare the 

researcher as a connoisseur to facilitate accelerated curriculum 

development prior to entering the field research environment. The theory 

applied to develop this finding on preparation was Eisner's (1991) 

connoisseurship. The ability of the model master to make fine grained 

discriminations in the data was an essential skill required for accelerated 

curriculum development in the field. 

3. Effective time management and organizational skills were 

essential prerequisites for successful accelerated curriculum development in 

this study. Greer's (1991) curriculum development management theoiy. 

Diamond's (1989) theoiy on curriculum development "work flow by time" in 
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higher education and Yelon's (1991) instructional objective writing tools, 

were all applied in developing this finding. 

4. Once in the field research environment, the development of 

speciahzed interaction sets as well as an Ancillary Support Network (ASN) 

greatly aided and accelerated the curriculum development effort. Furlong's 

(1976) interaction set theoiy and Hamilton and Parker's (1990) basic model 

of communication were used to develop and interpret findings in this area. 

5. Simultaneous data collection and analysis accelerated curriculum 

development by allowing the researcher/developer to conceptualize the 

problem domains (educational need) and develop appropriate strategies of 

instruction. This finding was uncovered through application of curriculum 

development theoiy related to needs assessment, specifically the 

requirement to define education/training needs contained in the militaiy 

ISD model (DAF, 1986). This need was defined and illustrated through use 

of the qualitative research technique of graphic representation (Strauss, 

1987). 

It should be re-emphasized that not every step in the prototype 

model for accelerated curriculum development emerged from the data 

obtained in this study. Several steps in the model were taken from 

the literature and tested and integrated into this model because they 

seemed to "fit" the unique concerns of accelerated curriculum 

development. The accelerated curriculum development process used 

in this study yielded written and ordered instructional objectives in 

the content area (fatigue) prior to the first written report of the 

findings by the scientific research team from Williams Lab, thus 

demonstrating significant acceleration compared to the existing 
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curriculum development models, which would normally only begin 

when the research findings were published. 

In this section, I will show how codes emerged from the data to 

support the five major findings of this study. I will describe how the 

data was sorted, analyzed and reduced, through collapsing of 

multiple codes into five primary categories: role combination, 

preparation for connoisseurship, problem solving in the field with the 

ancillary support network, time management, and instructional 

strategy development through conceptualizing the problem domain. I 

will interpret the data as it is analyzed, in a building block process to 

leading into Section 4.4 of this chapter, the prototype model for 

accelerated curriculum development. 

Data was sorted and categorized using both etic and emic codes 

through axial, open, and selective coding (Strauss, 1987). Using the 

systematic process described by Bogdan and Biklen (1992), I 

completely surveyed the data (several times) from audio tapes, 

interviews, field notes, my reflexive journal, and questionnaires. 

This search initially produced twelve categories. As the analysis 

continued I determined several of these categories to be detrimental 

to the quality of the curriculum development process as a whole, so 

they were dropped out. Some of the other categories were collapsed 

to form what now remains as the five primaiy findings. Each finding 

is supported consistently across data types (triangulation). 

Much of the data collected was used exclusively for the 

development of the fatigue effects course module, which was partially 

developed during the course of this study. The collection and 
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analysis of these data will not be discussed here except as they relate 

to how the accelerated curriculum development process occurred. 

Examples of fatigue effects data collection and analysis are only used 

in this chapter to show aspects of the curriculum development 

findings. 

4.3.1 Role Combination in 
Accelerated Curriculum Development 

Lieutenant (Lt.) Bass expressed a typical curriculum 

developer's concerns when he stated to me during a call to check on 

the progress of the course materials (on fatigue effects within our 

Crew Resource Management course development). His comments 

were paraphrased immediately following the conversation in my 

fieldnotes. 

You are my only source of information on this (Crew Resource 
Management & fatigue) stuff Tony. The (ISD) process says we 
should have independent sources to verify the data, or at least 
to provide some supporting material. 

John was relying on existing models of curriculum development to follow in 

the development of this course. He felt uneasy with the idea of a field 

researcher handing him developed instructional objectives with no outside 

verification of their worth. I responded quickly, and clearly showed my 

action-oriented bias. "John, if we wait for verification in the written form 

you are used to seeing, we will be waiting six months or more. I'm in the 

field, I've collected the data, I've analyzed the data, it's all true!" I went on 

to say "If we didn't need this course right away, we could do it by the book, 

but the mission (potential long duration bombing missions) is here today, 
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and the guys (B-IB flight crews) aren't trained to handle it." This 

discussion highlighted the need for, and problem with, accelerated 

curriculum development. The urgent need existed to train flight crews on 

effects of fatigue, but no accepted model was available for use. The 

combination of the roles of researcher and curriculum developer was one 

method for rapidly converting research findings directly into training 

materials. 

This idea of researcher/curriculum developer also emerged in 

interviews with B-IB flight crew members. Captain "Hog" Phillips, a B-IB 

pilot, remarked. 

It's a damn good thing you guys are here (referring to my 
navigator assistant and myself) to make sense out of this stuff 
(the data being collected by the Williams Lab research team 
and ourselves). I'd hate to think I was going through all this 
crap for someone to write a report that would sit on a shelf and 
collect dust. 

Hog's comments were echoed by other crew members who felt the data they 

were generating was important to B-IB trainers. He and others were 

equally convinced that only air crew members could wring out the data in a 

way that would make useful training materials for aviators. When we 

explained to Hog that we were attempting to develop the course materials 

simultaneously with the fatigue effects study, his copilot, who had been 

listening in rephed, "We should do it all that way" and went on to talk about 

the "realness" of data collected from the field. 

Tillman and Gustafson's (1991) curriculum development theoiy was 

used as a framework for interpreting data associated with role combination. 
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Specifically, Tillman and Gustafson argue for the creation of a model 

master, or an abstraction of an ideal model who possesses the required 

skihs and knowledges to accomplish a specific task. As data were analyzed, 

the model master for accelerated curriculum development was determined 

to require both researcher and curriculum developer skills. Further, these 

skills needed to be developed to a relatively high level. A further discussion 

of the skin level will take place later in this chapter under the heading 

"connoisseurship and expertise." 

One note of caution arose in an interview with Walter, a fehow 

curriculum developer and outside consultant. 

Don't take this the wrong way Tony, I think this is great stuff, 
and the crews really need it, but be careful about claims of 
universal t ruth. You've developed these objectives based on a 
small number of crews. If you try to sell it as the definitive 
word, somebody is going to raise the bullshit flag. 

Walter's point is well taken and points out a subset of the role combination 

category. Several pieces of data emerged from curriculum developers that 

advised caution regarding thoroughness. The data suggested that course 

materials developed through accelerated curriculum development must be 

carefully viewed regarding completeness. Care must be taken with the 

presentation. A synopsis of Walter's concerns could be stated as "Role 

combination, in and of itself can provide rapid course material development, 

but not necessarily thorough course materials." He cautioned me saying 

"Don't try to pass it off as something it is not." An entry from my fieldnotes 

identified this concern 
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Role combination is only a part of the puzzle. The curriculum 
developed in the field is only as good as the research and 
curriculum development skills of the individual or team, as 
well as the obvious factor of the "right" setting. Taken alone, 
in the absence of adequate preparation (i.e., appropriate 
research skihs and setting), combining the roles of researcher 
and curriculum developer may be inadequate for preparing 
and developing quality educational materials. 

This fieldnote was written after two telephone intei^views with fellow 

curriculum developers. Although the curriculum development was working 

well in this study. It was easy to see how it all could fall off track in the 

wrong setting or through a lack of preparation. 

Plainly stated, by combining the roles of researcher and curriculum 

developer, I was able to save the amount of time it would normally take for 

research findings to be written, published, and discovered in the literature. 

This could represent as little as a month or in many cases much longer. In 

this study the final report from Williams Labs was published on 5 May, 93 

and sent to military headquarters after the conclusion of phase two of this 

study. Approximately five months after we had written our first 

instructional objectives, the traditional militaiy ISD process could have 

begun. Three months after the study, the information contained in the 

Wilhams Lab report was still at a headquarters level and none of the 

information had been made available to the air crews from the report. 

These course materials took the form of written and ordered instructional 

objectives, detailing specific actions and guidance for use by B-lB combat 

air crew members. As such, they are not releasable to the general public. 

All combat-specific training materials are considered "for official use only" 
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(FOUO). It can be said that 33 instructional objectives related to individual 

and crew performance were developed from this researcher's study and are 

now included in simulator training scenarios as well as in a Crew Resource 

Management course offered to B-IB crew members at the 833rd CCTS. In 

addition to the instructional objectives, supporting examples and other 

instructional materials were also developed in the field. 

The findings on role combination emerged from two separate data 

collection techniques, interviews and participant observation in the form of 

fieldnotes. Additionally, data from three separate interviews with 

curriculum developers supported my position that combining the roles of 

researcher and curriculum developer can accelerate curriculum 

development. The triangulation across data types and interviewees adds 

credibility to this finding. 

4.3.2 Connoisseurship and Expertise 

The B-IB flight crew was 16 hours into their third and final mission 

when I noticed a "feeling" of uncomfortableness emanating from the pilot 

team. We (the two pilots and I) were inside the dark and relatively quiet 

cockpit of the B-IB Weapon System Trainer(WST), simulating high-speed, 

low-level flight at night, in mountainous terrain behind enemy lines. The 

terrain following mode of the autopilot, which under normal conditions 

would allow the air crew to confidently fly "hands off through the 

mountainous terrain in total darkness, had malfunctioned. The crew was 

now relying on aeronautical charts to tell them the height of the terrain 

around them, and flying at minimum clearance plane (MCP), the lowest 

altitude they could safely fly at without danger of hitting a mountain in the 
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darkness. It was important to fly as low as possible while behind enemy 

hnes to avoid detection, as well as to deliver accurate weapons on target. 

But something was bothering the copilot. He shifted in his seat, studied the 

chart and then the instrument panel. Twice he moved as if to "key" the 

microphone which would allow him to talk to other crew members, but both 

times he stopped short of saying anything. "What was he thinking?" I 

asked myself. He is looking at the altimeter now, and then the chart, 

altimeter . . . chart, altimeter . . . chart. I suddenly grasped the realization, 

he does not think we are flying the planned course (over the ground). He is 

worried about the high mountain range to the north on his chart (map). We 

are flying ten degrees left of the flight planned heading (direction) and he 

does not know why, I thought. Why isn't he asking anyone? I made a note 

to ask him in the post mission interview. 

As I sat at my instructor console, I touched the heat sensitive screen 

of the color monitor in front of me, switching the computer display to the 

"plan view" of the mission, which is basically a top-down view of the world 

and the aircraft flight path, both planned and actual. The copilot had eveiy 

right to be uncomfortable, I noticed. We were currently flying at 6500 feet 

mean sea level (MSL) and within two minutes we would be in the northern 

mountain range, which had four peaks over 8000 MSL. I switched my 

intercom to the "private" mode, allowing me to speak directly and privately 

to the navigator station instructor, Jerry, my field assistant. 

"See where we're at?" I inquired. "Yep. This ought to be good." Jeriy 

rephed. He continued, "The OSO miscalculated the combat altimeter, or 

mis-set it, I'm sure. He thinks we are (flying) at 8500." "Why are we off 

course?" I asked. Jerry rephed, "He forgot the autopilot is off, he's not 
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watching." The copilot finally verbahzed his concern with less than one 

minute to spare. The crew avoided disaster but it was very close. 

This illustration shows the importance of connoisseurship, or the 

ability to make fine grained discriminations (Eisner, 1991) to accelerated 

curriculum development. I have estabhshed the link between role 

combination (researcher and curriculum developer) and accelerated 

curriculum development in the first part of this section, using Tillman and 

Gustafson's concept of the model master. Building upon the role 

combination concept, the data suggested that the curriculum development 

effort rehed heavily on the abihty of the researcher to consistently recognize 

applicable trends and instances within the data for use in the curriculum 

development effort. Through application of Eisner's (1991) theory, I framed 

this skill as connoisseurship. 

Because I was familiar with the normal state of affairs in the B-IB 

cockpit, I could tell that something was bothering the copilot. Beyond that 

observation, my familiarity with both the B-IB systems and the nuances of 

high-risk, low-level flight operations, quickly allowed me to ascertain what 

caused the copilot's discomfort. Likewise, Jerry was able to put himself 

inside the mind of the OSO, identifying the likely causal mistake as well as 

the OSO's rationale for not paying close attention to the course of the 

aircraft ("He forgot that the autopilot is broke."). Finally, Jerry and my 

familiarity and expertise with the B-IB WST allowed us to privately 

interact and to support, if not confirm, our suspicions about the mental 

state of the air crew. During the post-mission debrief with the copilot and 

the OSO, our suspicions were confirmed regarding their respective actions. 

We had been right about every on-the-spot assumption we had made. 
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This is important to the accelerated curriculum development process 

for two reasons. First, it allows for nearly immediate sorting of data. In 

this case, Jerry and I were able to quickly identify two areas as partially 

responsible for the breakdown in crew interaction. The first was a failure of 

the OSO's short-term memoiy, something that the literature on fatigue had 

prepared us to look for. He had forgotten that the autopilot had been 

switched off due to a malfunction. The assumption that the autopilot was 

still working made him relax his navigational watch and the aircraft had 

drifted north of course. 

The second area we identified as important to identify in any fatigue 

training module, was the failure of the copilot to interact with any other 

crew members, in spite of the fact he felt uncomfortable about the aircraft's 

altitude while flying at night in mountainous terrain! This lack of air crew 

interaction under conditions of fatigue, had also been discussed in the 

literature review, which made the breakdown that much easier to spot. 

The importance of expertise, if not full-fledged connoisseurship, was 

equally represented in the data. It surfaced as important in two areas 

above and beyond the course content area (fatigue effects on flight crew 

performance). Research skills and curriculum development skills were also 

key to being able to perform effective accelerated curriculum development 

in the field. A memo from 2 December, 1992 stated: 

Memo 2 Dec 92 1900 (7:00 p.m.) 
I need to start marking the fieldnotes based on communication 
types as I hear them. Put a time and counter number off of the 
tape recorder, so I can find them easier and sort them quicker. 
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It's still taking too long to review the selected areas of the low 
level tapes. 

This memo shows a degree of expertise in qualitative research methods 

which was important to accelerated development of the data into objectives. 

An example of an action which required curriculum development expertise 

as qualitative research expertise was the five-step process designed in the 

field to rapidly create instructional objectives from raw data (detailed 

description in Chapter III). This could not have been done without 

expertise from both areas. 

The findings on connoisseurship and expertise, as defined by Eisner 

(1991) and applied to this case study, emerged from multiple examples in 

both fieldnotes and memos and was based on field experience and data 

analysis. Based on this analysis, the researcher argues that 

connoisseurship in the content area, and expertise in both research skills 

and curriculum development are important aspects of accelerated 

curriculum development. 

4.3.3 Time Management 

Throughout this entire research project, the single most prevalent 

code that emerged from the data was that of time management. It emerged 

in interviews with curriculum development team members, flight crew 

members, members of the ancillaiy support network, and researchers from 

the Williams Lab team. It appeared throughout the fieldnotes from 

participant observation and eleven separate memos addressed aspects of 

time management. Documents, such as the researcher schedule published 

by the Williams Lab team chief, and various "to do" lists, also support this 
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researcher's position that effective time management was an essential 

ingredient in this study's accelerated curriculum development effort. The 

researcher used Greer's (1991) curriculum development project 

management theory. Diamond's (1989) work flow concepts, and Yelon's 

(1991) objective writing worksheet to develop and interpret these findings. 

Time management aspects of accelerated curriculum development 

can be broken down into three primaiy findings and two secondary findings 

which surfaced during data analysis. The primaiy findings related to: 

1. Time management with the field research team, 

2. Time management related to the course content data (collection, 

storage, analysis, transfer), and 

3. Time management of self (sleep, meals, exercise). 

The secondary findings related to: 

1. Efficiency, and 

2. Sideshows or distractions. 

To ihustrate the areas hsted above and give the reader a rich sense of 

the time management concerns involved in this study, I will present a 

description of a "day in the life of an accelerated curriculum developer" from 

this study. This description represents a typical day at Westfall AFB 

during the second mission of the fatigue effects study. It is designed to 

present data findings relevant to the time management issue. The day is 

typical in the length and in the nature of the various tasks required during 

this study. By this I mean that there was no attempt to present a 

"toughest" or "easiest" day. Where appropriate, I inserted other supporting 

data such as documents, excerpts from interviews, field notes, and memos to 

assist in presentation and interpretation of the data. Although most of this 
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day was reconstructed using field notes, documents (schedules), and 

interview transcripts, some inconsequential events were recohected from my 

memory of the situation and setting to preserve the description flow of the 

narrative. Prior to describing the events, I wih present a breakdown of the 

day for the reader to refer to during the narrative description. During the 

narrative description that follows, I will expand on relevant parts of the 

day. The data on the course content area, fatigue effects, is discussed in 

general terms, in order to keep the focus of the inquiry appropriately on the 

accelerated curriculum development process. 

A Day of Accelerated Curriculum Development 

0530-0600: Wake up, coffee and donut breakfast, shower, and 

review "do" list 

0600-0745: Review and mark last night's audio tapes for 

course content utility 

0745-0800: Drive to WST (simulator) building 

0800-0820: Meet with Dr. Strem from Williams Lab, provide 

inputs for next study's schedule 

0820-0830: Meet with Shelly, discuss quantitative data forms 

and transfer 

0830-0835: Pick up fax from Walter, call to set up afternoon 

data transfer (1230) 

0835-1045: Participant observation (in WST) of night air 

refuehng procedures and air crew coordination 

1045-1200: Write up of participant obseiwation field notes 

1200-1215 p.m.: Drive back to VOQ 
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1215-1230 p.m.: Set up for computer file transfer 

1230-1235 p.m.: Modem in to Walter's computer/transfer files 

1235-1250 p.m.: Telephone Walter to verify transfer and 

discuss last night's data 

1250-1:00 p.m.: Dress and walk to Gym 

1:00-2:00 p.m.: 30 minutes of basketball, 15 minute swim, 

shower and return to VOQ 

2:00-3:30 p.m.: Code and index field notes from yesterday and 

this morning using applied communications theory and 

mission goal tree 

3:30-3:45 p.m.: Drive to WST 

3:45-4:30 p.m.: Participant observation in WST of air refueling 

4:30-5:30 p.m.: Write up of participant observation field notes 

5:30-6:00 p.m.: Microwave dinner in WST building 

6:00-6:45 p.m.: Write up new instructional objective based on 

earlier data analysis, (those reviewed by Walter this a.m.). 

Fax to John at 833rd CCTS curriculum development branch 

6:45-9:30 p.m.: Participant Observation and audio tape (in 

WST) air crew low level bomb run mission segment 

9:30-10:45 p.m.: Write up of participant observation field notes 

10:45-11:00 p.m.: Drive to VOQ 

11:00 P.M.-12:15 p.m.: Edit audio tapes (last night's) for 

transcription 

12:15-12:30 a.m.: Write up tomorrow's (today's) "to do" hst and 

load the coffee pot for morning 

12:30 a.m.: Set alarm for 6:30 a.m. and lights out 
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This detailed schedule was developed from daily journal entries and shows 

the combination of all three major findings uncovered from the data on time 

management in this study: research team, course content data, and self. 

Additionally, the schedule outlined above breaks down the day into 

various tasks by time. These tasks are data collection, data analysis, 

meetings or consultation, and self time (sleep, exercise, meals). The 

theoretical framework used by Greer (1991) to describe a curriculum 

developer's time on task was applied to the data by this researcher. Figure 

4.5 shows in general terms the relationship between various tasks during 

this accelerated curriculum development effort. 

Oata Coilection 

Consultation ^ -^^ .^^ | __^ ,^^ ' Sleep 

Self Time 

Figure 4.5. Time on Task During 
Accelerated Curriculum Development 

It can be seen from this figure, that data coHection and analysis take of the 

majority of the working day. Other tasks are shown relative to the amount 

of this typical day spent on them. The foUowing narrative fleshes out the 

day's activities: 5:30 a.m./Westfall AFB Visiting Officers Quarters 
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I heard the chck on the radio alarm clock that turned on the local 

country music station. Before I could roll over and slap the snooze button, 

Wynonna Judd start ing belting out her #1 country hit "I saw the light (in 

your window tonight)." "How appropriate," I thought to myself as I rolled 

out of bed. The lights had been on in this room last night until well after 

1:30 a.m.. 

I looked around and saw the same familiar surroundings I had grown 

accustomed to over the past week. A comfortable, hotel-like room, complete 

with all of the amenities a weary traveler or flight crew member would need 

for her or his stay at Westfall AFB. There was a comfortable double bed, a 

small desk and straight back chair, an Ethan Allen recliner in a very 

tasteful (not) green pastel that matched the two Renaissance prints hanging 

on the walls. A microwave oven and an empty TV stand (the television had 

been put away in the closet to avoid distraction) sat in the corner, the same 

corner with the index cards hanging in rows on the walls used for data 

sorting and coding. As I continued to scan the room, I saw a laptop 

computer open on the desk with a tiny yellow light blinking, indicating the 

battery was fully charged. "I wonder if it's OK to leave that computer 

plugged in all night" I thought to myself. But I suspected that when "night" 

was only four hours long, there was probably little cause for alarm. Finally, 

my eyes settled on the one essential item I had been searching for since the 

alarm went off. There-next to the microwave-the co/fee po^^ I had 

"loaded" it with coffee and water before going to bed as part of my personal 

schedule. It was time for my first dose of caffeine. 
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The day would begin, as always, with a thorough review of the day's 

schedule. This was the second day of a three day cycle that revolved around 

the flight crew's simulated 36 hour mission. Before reviewing the current 

day, I thought back to the activities of the previous night, the activities 

which brought me to my room after 1:00 a.m. 

Last night, Jerry and I had reported to the WST building at 6:00 p.m. 

to prepare briefings for the flight crew and check out the maintenance 

status of the simulator. The flight crew had arrived at 6:30 p.m. to begin 

preparations for the mission. These preparations included briefings from 

Jerry and I on the mission scenario. This briefing included areas such as 

targets, rules of engagement, and the maintenance status of the simulator. 

The Williams Lab team would then brief the air crew on quantitative data 

collection procedures for the mission, which included periodic computer 

tests, saliva samples, electroencephalographs (EEG), and a multiple choice 

questionnaire called a "mood survey." The crew members would then have 

small electrical pick-ups pasted to various parts of their upper anatomy for 

use to obtain EEG readings throughout the flight. I felt that these methods 

were quite obtrusive and detracted from the realness of the mission 

scenarios, but was informed by the Williams Lab team that this couldn't be 

helped. They explained that they needed the physiological data to support 

any findings in this study. (Of course I took this opportunity to explain the 

advantages of a more unobtrusive type of research.) 

The flight crew began preflight checklists at 7:32 p.m. and made the 

takeoff precisely ten minutes behind schedule at 8:10 p.m. Jerry and I 

remained in the simulator, collecting data, until 1:25 a.m. I had collected 

nearly one hour of audio tapes from selected portions of the mission, as well 
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as nine pages of expanded field notes from participant obsei*vation. The 

original field notes from the active parts of the mission, had been "written 

up" during less demanding portions of the flight, such as high altitude 

cruise after the initial takeoff and air refueling tasks are completed. 

Bogdan and Biklen (1992) recommend writing up the fieldnotes before 

discussion about them and while the memories are still fresh in the 

researcher's mind. I utilized the quiet solitude of the instructor station in 

the simulator for this purpose. There I had the advantage of immediate 

data retrieval in the form of the computer displays of the aircraft systems 

and course. 

Following the completion of our tasks at the simulator, Jeriy and I 

returned to our rooms at the VOQ, where I faxed some suggested course 

materials to Walter's office on the east coast, where it would be waiting for 

him in the morning. I then retired to my room and made my nightly list of 

"things to do" for the following day. It read: 

1. Listen and mark audio tapes (from tonight), 

2. Code and index fieldnotes (by index I refer to the 

categorization process I had been using with index cards on the 

corner walls in my room.), 

3. Complete new objectives, if applicable (based on Walter's 

inputs), 

4. Meet with Dr. Strem and Shelly about next air crew 

schedule and quantitative data availability, answer any 

questions they have, 

5. Pick up fax from Walter, review, and call to set up file 
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transfers (both ways), 

6. If (yesterday's) objectives are OK with Walter, Fax to John 

at the 833rd, and 

7. Lunch basketball or swim at the gym. 

This document (do list) provided an excellent opportunity to review the 

three areas within the overall time management category which the data 

suggested as critical in this study. 

4.3.3.1 Time Management Associated 
with Course Content Data 

The first two items on the list apply to a code which I identified as 

management of course content data. Data management was essential to the 

success of accelerated curriculum development in this study. Data was 

cohected in various amounts every day. The researcher began analysis of 

time management by referencing Diamond's (1989) Work Flow by Time. By 

application of Diamond's theoiy to the data, the researcher was better able 

to understand the differences between this accelerated curriculum 

development effort and Diamond's sequence. The requirement for 

simultaneous research and curriculum development forced the researcher 

outside of Diamond's model, but it was still as useful tool for understanding 

various parts of curriculum development in higher education as it related to 

sequence and time. In this research, we were attempting to accomplish 

simultaneous research and curriculum development, recognizing and 

developing course content themes as they emerged from the data. The 

equation on data analysis was an easy one. If data analyzed did not equal 
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the relevant data collected on a daily basis, the curriculum development 

project would no longer be able to react to emerging themes in the data and 

simultaneously develop curriculum. We would be caught in an un-winnable 

game of catch-up as new data continued to roll in. This realization meant 

that, on the average, three to four hours per day had to be dedicated solely 

to data analysis. In this daily example, I had three separate data analysis 

periods built into the day. From 6:00 a.m. to 7:45 a.m., the audio tapes from 

the previous evening were reviewed and selected areas marked for further 

analysis. From 2:00 p.m. to 3:30 p.m., I coded and indexed the previous 

days field notes. Finally, from 11:00 p.m. to 12:15 a.m., I edited the audio 

tapes I had marked that morning for transcription. This was a grand total 

of four and one-half hours dedicated solely to data analysis on this day, and 

that time did not include the preliminary coding I did as I wrote up my field 

notes or time spent developing a new instructional objective. Data storage 

and transfer concerns were also addressed on a daily basis, with audio 

tapes, field notes, and documents all catalogued and filed following initial 

analysis and sorting. I stored them in a blue plastic cariying file purchased 

for five dollars at Wal-Mart, and kept just to the left of my room's Ethan 

Allen recliner. 

The item on the "do" list referencing file and fax transmission to and 

from Walter, points to another aspect of data management. Walter, you will 

recall, was an outside curriculum develop consultant located at an east 

coast Air Force Base. He would review my data and accompanying 

objectives, taking advantage of the time difference for further acceleration. 

I would fax new objectives to his office late at night. He would come in 

early, review them, and make appropriate comments or suggestions and 
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then fax them back to me about the time I was finished with breakfast. It 

was as if the data "never slept," at least not for long. On this day, I picked 

up Water's fax at 8:30 a.m. and cahed to verify receipt and set up a file 

transfer time of 12:30 p.m.. Fohowing the 12:30 fax, I cahed to discuss the 

materials he had sent to me that morning to see if he had any other insights 

or ideas, a form of peer debriefing (Lincoln & Guba, 1985). The files sent to 

Walter usually contained the support materials for the instructional 

objectives, often suggested training materials such as charts, graphs, slides, 

etc.. 

There were two reasons we transferred files instead of faxing the 

materials. The first was the amount of material. File transfer allowed us to 

transmit greater amounts of data that would be burdensome to fax, 

especially when I was using a borrowed fax machine at the billeting desk or 

at the WST building. The second reason for not faxing files was that I did 

not always have a printer available. File transfer via modem did not 

require the materials to be printed. Walter had suggested this arrangement 

during my interview with him in his office in early November. The step of 

writing new instructional objectives, if applicable, relates to the final step of 

the five-step process used to rapidly develop objectives from data. If a new 

area had emerged and the data worked to the stage that it was ready for a 

new instructional objective, I would need to set aside time to write it up. On 

this particular day, I felt tha t we had enough data to warrant a new 

objective relating to Defensive System Officer communications. Using 

Yelon's (1991) Objective Writing Worksheet, the objective was developed in 

less than 45 minutes. I faxed it directly to Lt John Bass, my curriculum 

development colleague at Thomas AFB. 
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4.3.3.2 Time Management Concerns 
with the Field Research Team 

Time management concerns relating to course content data tied in 

closely with time management concerns relating to the field research team. 

The item on the "do" hst which reminded me to meet with Dr. Strem and 

Shelly, pointed to two important concepts of accelerated curriculum 

development time management. The first is the concept of being proactive 

with the research schedule. Dr. Strem controlled the research team 

schedule, and even though we were not even one halfway complete with 

thig air crew study, I wanted to provide my requests and inputs to him for 

the next air crew study. This allowed me to integrate my research design 

with the Williams Lab team schedule and provided for the least amount of 

interference, an entering condition of my participation in this study. I made 

every at tempt to meet with Dr. Strem at opportune times, that is, I tried not 

to request special meetings but rather took advantage of being in the same 

place at the same time. This took some advanced preparation. I prepared 

for the meetings in the morning and kept my meeting notes with me to take 

advantage of targets of opportunity. On this day the opportunity presented 

itself early, and by 8:30 a.m., I had already gotten my required meetings 

with Dr. Strem and Shelly completed. This greatly endeared me to Dr. 

Strem, who was a self-admitted fan of "organized chaos." 

Figure 4.6 illustrates the Williams Lab research team schedule for a 

single simulator mission study. With advanced planning and requests, like 

the one made at this day's meeting, this schedule became a valuable tool for 

all members of the research effort. 
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Figure 4.6. Wilhams Lab Research Schedule 
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This complicated looking schedule is shown to illustrate how advance 

planning put this researcher in the simulator during the times needed to 

accomphsh my objectives. Every place where an "R" (Rater) appears next to 

the time line, is a pre-coordinated time when Jerry and/or I had approval to 

be cohecting data in the simulator. This approval was granted because of 

advanced planning and meetings with the chief of the Wilhams Lab team, 

Dr. Strem or his alternate scheduler. Dr. Risen. 

The second point to be made from the reminder to meet with Dr. 

Strem and Shelly, is illustrated in the final part of the comment, "answer 

any questions they might have." By making every meeting a give and take 

question and answer period, future "no-notice" meetings to answer 

questions, could be reduced to a minimum. I began doing this after 

reviewing a memo I had written on interruptions. 

Memo on interruptions: 3 Nov 92 
Every time I get started on data analysis, somebody has a 
question. I've been interrupted three times in the past hour. 
Twice to answer the same question for different people. Don't 
they know I'm busy too? 

This memo identifies the interruption problem. I subsequently used eveiy 

meeting to ask if there were any questions and provide as much information 

as I could to the Wilhams Lab research team. 

4.3.3.3 Time Management of Self 

The third and final area of time management illustrated by the "to 

do" list, is time management of self What I am referring to, is the process of 

managing the non-business related hours in my day. This includes eating, 
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exercise, and sleep. Because of the time-compressed nature of this research, 

there was a considerable amount of stress that accompanied the 

simultaneous research and curriculum development. This stress threatened 

to become counter-productive early in the field research effort. An enti^ in 

my reflexive journal highlights the frustration produced by the chaotic 

schedule in my first few days in the field. 

3 DecAVestfall AFB 
This schedule is already starting to make me mad. I've built 
my research plan around the printed schedule, and I don't 
think it is worth the paper it is written on. I need to voice this 
concern, but I don't want to start whining this soon. What can 
I do to make the schedule less volatile? 

This journal entry reminded me that I may have been a part of the problem, 

and I could see and feel the stress level building within everyone on the 

research team. Dr. Strem assured me that this was normal in the early 

stages of a research project and that it was important to keep up some level 

of "normalcy" in my life. For example, he recommended that I should keep 

up with my exercise schedule, eat right, and get enough sleep. The last 

item on my "to do" list, playing basketbah or swimming at lunch, was 

designed to address this concern. I made eveiy attempt to include one 

physical fitness activity in my day, eat a minimum of two normal meals, 

and build in the opportunity for at least six hours of sleep. On this day, I 

managed to get a full hour of aerobic exercise in between 1:00 and 2:00 

p.m.. There were some days when this was not possible, and the exercise 

period was always the first to "fall out" of the schedule when things got 

chaotic. 
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Management of sleep and meals was also a challenge. I usually ate 

two meals a day, supplemented by the usual "pilot meals" (a coke and a 

candy bar) as I passed the vending machines. I tried to schedule a 

minimum of six hours of sleep per night, but as seen on this particular day, 

I often only slept five hours or slightly less. I always felt that I was wasting 

those hours between midnight and 6:00 a.m.. 

There were two other relevant codes that emerged from the data 

relating to time management. The first code I labeled sideshows. It should 

be self evident from the description of the typical day of accelerated 

curriculum development, that there is little or no room for prolonged 

distraction. One event occurred during the course of this study that 

completely threw the curriculum development effort off track. Following 

the end of one air crew study and prior to the next air crew arriving, I was 

asked by the supervisor of WST maintenance how the simulator had "held 

up" during the previous recently completed study. I replied, attempting to 

be forthright, "If you compared the first two studies, I would give the first 

one an A- and the second one a C-. The simulator broke repeatedly on this 

last one (study) and no one seemed to be in a big hurry to fix it." This 

honest statement, designed to provide honest feedback to the maintenance 

supervisor's question, set off a political bombshell. The following day I was 

"asked" (ordered) by two senior officers at Westfall to explain exactly what I 

meant by that statement, complete with times, date, names, and other 

details, in writing. It seemed that the contract for the simulator 

maintenance was up for renewal, and my statement was seen as potentially 

lethal to the current company. I used the militaiy pilot's traditional, five 

word response to any difficult situation; "I'm sorry, I didn't know." (As 
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opposed to the four word version; "I'm sorry, I forgot.") The end result was a 

great deal of distraction and frustration ("I didn't do anything wrong-I 

answered his damn question!"), which derailed the curriculum development 

effort temporarily. Luckily, it was between studies, so the impact was 

lessened somewhat. After this event, I placed a large sign above my desk 

which read ''NO SIDESHOWS!" 

Greer (1991) makes the analogy of the curriculum developer as a 

"plate spinner." Using this plate spinner analogy as a framework for 

interpreting the consequences of distraction, it can be said that distraction 

acts as a destabilizing influence on accelerated curriculum development and 

could result in the failure of the entire curriculum development effort. 

Integration of effort was essential in this case study. If even one "plate" fell 

due to distraction, the consequences could be far reaching. 

One final common thread ran through all three of the sub-categories 

of time management, the requirement for efficiency. The simultaneous 

research and curriculum development effort left no time to do things twice, 

and if an opportunity presented itself to "kill two birds with one stone," I 

took it. Two examples from the field illustrate each of these points. 

Walter, my East Coast colleague, and I were becoming frustrated 

with our inability to get through on the phone lines for our planned data 

transfer and peer debriefing periods. The fohowing excerpt from a taped 

interview highlights this frustration: 

I: Thanks for ah of the help so far. What is your overah impression 

of how this is working out? 

W: First, let me tell you that I think you are nuts. Second, I think 
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it's going OK. Third, I think it can work much better. 

I: You aren't the first to issue that diagnosis, the "nuts" part I mean. 

W: I wasn't kidding (laughing), you are working too hard on this, 

man. (Three minute dialogue on a past associate who suffered 

"burnout") 

I: Let's talk about the second observation you made. You said it was 

going OK, what 's working? 

W: The time zone thing and the fax (works well), but the e-mail gives 

me grief 

I: How so? 

W: It works good from you to me, but your phone is always tied up 

when I try to get back to you. Th try once and then I just fax it. Even 

then sometimes it's hard to get through. 

I: I need to figure that one out. You know I'm in the field at Westfall 

(AFB), I can't control the phones. 

W: Yeah, I know, but sometimes it pisses me off 

Walter's interview shows the frustration he felt caused by having to attempt 

to phone me multiple times. Walter was essential to this effort, so we 

worked out a way to avoid this frustration, having established times for the 

data transfer, where we would be sure that the phone lines were free. 

The second example shows an opportunity to combine efforts. It 

emerged from the data in the form of a memo. 

Memo on Meetings and Meals/ 4 Dec 93 
I ate breakfast with Drs. Risen, Strem, and Spain this 
morning. Over scrambled eggs and ham, we reworked a good 
portion of the next study's research design and schedule. We 
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all remarked how much we got done away from the simulator 
and over breakfast. We made plans to do it whenever the 
opportunity presented itself This means now I have to prepare 
for breakfast! 

This memo illustrates how we took advantage of two priorities 

simultaneously. By combining meal and meeting requirements, more time 

was made available for other tasks. 

4.3.3.4 Summary of Time Management 

These data suggests three primary and two secondary findings 

regarding time management during this accelerated curriculum 

development effort. The primary findings showed that time management 

concerns with the field research team could be improved by advanced 

preparation for meetings and by proactive inputs to the research schedule. 

Time management concerns related to course content data collection, 

storage, analysis, and transfer were very pertinent to this study because the 

majority of the typical day revolved around these activities. It was 

suggested that a structured schedule and disciplined adherence to the 

schedule was required to keep the accelerated development effort on track. 

Time management of self, for example, sleep, meals, and exercise, was 

shown to be very important to stress control. 

The secondary findings related to efficiency suggested that during 

this project, there was little or no time available to do things twice due to 

error or oversight. Finally, sideshows or distractions were shown to have a 

negative impact on accelerated curriculum development in this study. 

Triangulation across data types such as document analysis, field 

notes, memos, and interviews, lend substantial credibility to this set of 
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findings regarding time management. A focused and systematic analysis 

highlighted time management as key to accelerated curriculum 

development. 

4.3.4 The Interaction Sets 

"Key platoons attacked high priority targets." 

Furlong (1976) details small group interactions by describing 

the processes within small groups or "interaction sets." In this study. 

Furlong's theory on small analysis group was a vehicle for 

interpretation of data and often the touchstone to the real world for 

an otherwise isolated curriculum developer. I frequently found that 

ideas that seemed perfectly clear to a lone researcher in the middle of 

the night, would not stand up to the light shone on them in the group 

process. This was critical to validating much of my individual work. 

I will describe important interaction sets through a description of an 

event or interaction where the key characteristics of the group can be 

seen. 

Additionally I wih show a smah diagram of the group complete 

with the name or position of the group member and her or his role in 

this study. This wih help take some of the confusion out of the 

discussion. It should be pointed out that some were members of more 

than one group. 

During the analysis section of this chapter, we will revisit 

these groups in terms of impact on the accelerated curriculum 

development. I will conclude by showing the overah relationships 

between the interaction sets and the accelerated curriculum 
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development effort. Hamilton and Parker's basic model of 

communication was also used to develop and interpret relevant 

findings as they related to the communication process. 

4.3.4.1 The Curriculum Development Team 

The curriculum development team was a semi-structured 

collegial grouping of colleagues who had agreed, in advance to assist 

in expediting the curriculum development effort. They were located 

at two major military instahations, as weU as in the field with me. 

The group members at the mihtary bases were located at the home 

833rd Combat Crew Training Squadron at Thomas AFB, as well as 

an east coast Air Force installation. 

Jerry was my primary field assistant. An instructor navigator 

with a wealth of operational flying experience, Jerry was a natural 

selection as my observational counterpart in the navigator station of 

the B-IB simulator. He, too was a doctoral student at a local 

university and shared in my excitement for a "good chase" on this 

particular project. Six feet tall and balding, Jerry possessed a sense 

of humor like few I have known. Many of our mutual friends jokingly 

referred to him as "twisted" and "sick." I felt that this made him the 

perfect par tner for what would prove to be an extremely fatiguing 

and difficult research task. His roles were varied. He served as a 

data collector when directed by me, a peer debriefer for many of the 

research ideas, and subject matter expert for the navigator related 

curriculum development process. Additionally he served in the role 

of friend, a critical one. 
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John Bass was a Second Lieutenant in the curriculum 

development branch of the "mothership," the 833rd CCTS. A bright 

and energetic young officer, he did not share the same enthusiasm for 

the project tha t I did. Although he would always do what was asked 

of him, he would do little more unless instructed. John was a new 

pilot, unhappily stuck in a ground job, waiting for an aircraft cockpit 

to become available so he could continue chasing his boyhood dream 

of being a pilot. As a young bachelor, stuck in a town with little or no 

night life, John saw the curriculum development job as another in a 

long line of unexciting things happening to him as his life passed him 

by. This required some adjustment on my part, to ensure that 

instructions and deadlines accompanied every transaction. John was 

an Air Force Academy graduate, and as such, a professional officer. 

He did his job, albeit unenthusiastically at times. 

John's role was as the final link in the instructional design 

process. He took the instructional objectives and strategies of 

instruction developed in the field, and produced hard-copy course 

materials. 

Walter, my East Coast colleague, was conversely, a willing and 

anxious participant. He was a friend from a previous military 

assignment and made it clear from the beginning of this effort, he 

would do what he could, when he could under two agreed upon 

conditions. The first was that the effort could not interfere with his 

primary job, which was developing curriculum for another command. 

The second was the understanding that this was not an open-ended 

commitment. He would help me for a month, and that was all, or, "at 
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least the price would go wax up" he joked. It was a mutually 

negotiated outcome (Lincoln & Guba, 1985). 

Walter's role was to validate the late-night work done by the 

field research team. Ideas for categories of data, potential 

instructional objectives, strategy of instruction, and ordering of 

objectives, were all "bounced off Walter, who was far enough 

removed from the process to give it what we called a "sanity check." 

As a qualified curriculum developer active in the field of aviation, he 

was uniquely and highly qualified to serve in this capacity. 

Also included in the curriculum development team were two 

computer consultants from the 833rd CCTS, although their role was 

limited because of their availability. During normal 7:30 a.m. to 5:00 

p.m. duty hours, they were available. In the evenings, when most of 

my problems occurred, I was unable to access them. 

Educational expertise and training media consultation took 

place through Lieutenant Bass (John) who had the assets of the 

833rd curriculum development branch at his fingertips. 

Associated to (or looming above) the curriculum development 

team were Lt Col Roland, the chief of the 833rd curriculum 

development branch and Lt Col Boley, the commander of the 833rd 

CCTS. I have shown them unconnected but above the team as a 

whole. 

This interaction set was composed of militaiy members with a 

shared vocabulary and standard channels of communication. 

Elements of basic communication theoiy were commonly understood 

(Hamilton & Parker, 1990). As such, no specialized communication 
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concerns were required in this interaction set and was one of the 

smoothest functioning interaction sets. 

Figure 4.7 illustrates the composition of the curriculum 

development team. 

L t Col Boley 5̂̂^ S q u a d r o n C o m m a n d e r 

Lt Col R o l a n d Cur r i cu lum Deve lopment 
B r a n c h Chief 

Field 
Team Walter 

(East Coast) 

Outs ide 
Consu l t an t 

Computer 
Consultants 

J o h n 
833rd CD 

833rd CCTS Consultants 

Figure 4.7. The Curriculum Development Team 

This illustration shows the oversight provided by Lt Cols Boley and 

Roland, as well as the field team and consultants. Walter is shown 

as the most distant, and not under the direct control of either Lt Col 

Boley or Lt Col Roland. He served as a true outside consultant. 

4.3.4.2 The Fatigue Effects Research Team 

The research team was composed of the contingent from 

Williams Lab, myself and Jerry, my assistant. In a veiy real sense, 
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the team from Wilhams was as much a part of my study as I was of 

theirs. I served as an expert observer and consultant for their 

physiological fatigue study. They served as participants and 

consultants, commenting on methods related to better integi^ation 

between my effort and theirs. Because we interacted on a daily basis, 

it ahowed for prolonged engagement and multiple opportunities for 

me to revisit them to gauge their perceptions on various emerging 

codes. One example should ihustrate this quid pro quo arrangement. 

Following a particularly rough night in the simulator (it had broken 

down several times during the previous evening and caused concern 

about the reahty of the scenario), we all sat at breakfast and I 

reassured them that this was indeed experiences that the air crew 

faced in the real aircraft as well as the simulator. I reasoned that 

even though the crew was forced to deal with inadequate flight 

instruments and broken radios, it was no different than if it had 

occurred in the aircraft. The Williams team was understandably 

concerned because they analyzed their data through comparative 

analysis. This aberration could "skew" the data, they claimed. I 

reminded the scientists and technicians who their customers were, 

namely. Air Force Generals who were pilots themselves. The 

Generals were less interested in quantitative validity, than in finding 

out something useful, like how fatigued pilots reacted to new 

situations and degraded systems. If there was a difference in the 

data due to the stresses, the Williams team should highlight it and 

attempt to explain it, I explained. I was guided by an understanding 

of the cultural norms of pilots, I knew what they would expect to 
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know. Conversely, I had httle clue as to the cultural norms of the 

scientific research team, but found this group more than willing to 

discuss it with me. This was essential to developing guidehnes for 

future field curriculum developers. 

Although I have already introduced two members of the 

Wilhams Lab research team in an earlier chapter, I will go into more 

detail here to better develop their roles as they relate to this study. 

Dr. Strem, the head of the project for Williams Lab, was a clinical 

psychologist. At fifty-something, he was by far the oldest member of 

the team. He seemed ideally suited for field research, calm and self-

assured. He posted daily schedule changes in business-like fashion 

and generally rolled with the punches as changes were required. A 

father figure to most everyone on the team. Dr. Strem made a point to 

keep telling me to call him Bill. No one else did, so I did not either. 

It just would not have seemed right somehow, he was the boss. 

Dr. John Spain was a highly motivated psychologist with a 

specialty in pharmaceutical intervention (using drugs to improve 

performance). He had red hair just over his ears and laughing eyes. 

He was deeply involved with the technological end of the research. 

Later studies would provide the opportunity for pharmaceutical 

interventions to assist the air crew members, but for now Dr. Spain 

helped out with the vast array of technical devices used to measure 

everything from brain waves to voice stress and saliva Cortisol levels 

of the air crew members. John was married to another member of the 

team, Shelly. 

232 



Shelly was a graduate student assigned to Williams Lab as 

part of a government sponsored work-study program. She was paid 

reasonable wages, received free tuition, and opportunities to gain 

practical field experience with a nationally recognized laboratory. 

Jerry and I surmised that she must have been at or near the top of 

her undergraduate class to have gotten such a position. As it turned 

out, she was, and from a prestigious private university. Shelly 

exuded competence at every task, and was primarily responsible for 

data compilation and analysis. She volunteered, before I asked, to 

provide all of the quantitative data from the study to me on a real 

time basis for my curriculum development effort. This was critical to 

my development of the fatigue effects module, but even more 

importantly, it turned up as a major category during my qualitative 

data analysis after exiting the field. By establishing a good working 

relationship with the research team (quantitative) data analyst, I 

was able to go back and get a great deal of custom-tailored data for 

use in my curriculum development effort. More on this in the 

interpretation section of this chapter. 

A study which places such extreme physical stress on 

individuals could not be undertaken without a physician present. Dr. 

Randy Risen fit the need perfectly. Dr. Risen was an Air Force 

Lieutenant Colonel and a former B-52 bomber pilot. He currently 

held a prestigious position as a medical research officer within the 

Air Force Material Command. As a prior "crew dog" (the affectionate 

name given by air crew members to one another), he understood the 

aviator mentality. Even though Dr. Risen was relatively quiet and 
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outranked me by two grades, I instantly felt closer to him than any 

one else on the Wilhams Lab team. I believe it was the bond between 

flyers that estabhshed our early friendship. We remained on a first 

name basis throughout the study. This, too, led to a small insight 

into field research as an "outsider." The code began to emerge as 

"establishing common ground." 

There were several other peripheral or temporary members of 

the research team, but none that proved relevant to this study. In 

summary, the research team was found to have a unique culture, one 

that took some "getting used to" for this researcher to effectively 

integrate into. 

Interpretations of data collected from this setting led to 

strategies and techniques for integrating with the culture. Common 

terminology and cultural norms were not shared between this 

researcher and the Williams Lab research team. Awareness of these 

differences, as well as modification of the military and scientific 

jargon was required to maximize efficiency in this interaction set. 

Hamilton and Parker 's (1990) basic model of communication helped 

this researcher identify the problem with jargon. Because different 

members of this interaction set operated with separate "frames of 

reference," the jargon impeded effective communication and required 

constant feedback and questioning. Figure 4.8 shows members and 

communication channels within the Fatigue Effects Research Team 

interaction set. 
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Figure 4.8. The Fatigue Effects Research Team. 

From this diagram we see two important relationships. First, Jerry 

and I were outside of the Wilhams Lab team culturally, although we 

did interact with them. Secondly, that Dr. Strem kept himself 

slightly more removed fi'om the team than others. This demonstrated 

his leadership style, and was important because it helped to define 

another aspect of field curriculum development, determining how 

best to access and work with the leadership of the group. For the 

purposes of this diagram, Jer iy and I (Tony) are considered a single 

unit. Both of us interacted with all members of the Williams team on 

a daily basis. I have shown it this way to reduce the communication 

lines and to avoid confusion. 

4.3.4.3 The Flight Crews 

The B-IB flight crews sei*ved in two valuable roles in this 

study. First, they were the source of data for the fatigue effects 
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course content. Second, they provided insight on how a field research 

team could best gather data from an air crew. In short, the air crew 

members provided valuable information on the "what" and the "how." 

An example might help to illustrate these concepts. 

Following a four-hour period of observation during a simulator 

mission, the copilot. First Lieutenant Maxwell turned to me at my 

observation desk and asked, "What is all of that stuff you are writing 

down?" I explained to him that I was building a course on the effects 

of fatigue on air crew performance, and that the notes I was taking 

reflected my reactions to his performance and would complement the 

audio tapes I had been collecting during the mission. I had briefed 

this all to the crew when they first began the study but since 

Lieutenants aren't known for their span of attention, I went over the 

overall scope of the study again for him. After listening respectfully 

to my explanation, he suggested, "Why don't you leave that tape 

recorder and notebook with me and I'll write down or tape things as 

they come to me?" This proved to be an effective way of obtaining 

data during periods when we were not observing the crew. 

Additionally, it required the crew to conduct a "self-debrief," 

uncovering data that might not have othei-wise surfaced. 

The description of the air crew by crew position is contained 

earlier in this report. The flight crew members proved to be a 

fountain of data. The key aspect germane to the findings on 

curriculum development was brought out by the illustration above. 

Simply stated: Don't close your eyes to new ideas once you are in the 

field. If you are surrounded by subject matter experts, let them know 
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what your goals are and ask them how they might help you to 

achieve these objectives. More wih be discussed on this during the 

interpretation of data analysis. Each flight crew spent approximately 

14 days with the research team during the study. Follow-up 

interviews and member checks were conducted with each of the flight 

crews, as required. Specific follow up interviews were conducted with 

11 air crew members, selected to answer specific questions that arose 

during data analysis. All were given the chance to member check the 

data and findings. As with the curriculum development interaction 

set, this interaction set shared a common military aviation culture. 

Communication channels and frames of reference were matched 

(Hamilton & Parker, 1990). Figure 4.9 illustrates the research team-

flight crew interaction set. 
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Figure 4.9. The Research Team-Flight 
Crew Interaction Set 
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This illustration shows the interaction between the field research 

team and the four air crews. It is possible but unlikely that the air 

crews spoke to each other (air crew to air crew) about the study, 

because they were taken from different B-IB bases, so I did not show 

interaction between the air crews in this figure. 

4.3.4.4 The Ancillary Support Network 

The most widely varied of the interaction sets was what I have 

chosen to call the Ancillary Support Network (ASN). The ASN for 

this study consisted of those individuals whom were interacted with 

during the course of the study in supporting roles not directly tied to 

either curriculum development, fatigue research, or the air crews. 

Since this area is a major finding in this study, it is discussed in 

detail later in this chapter this chapter, but is mentioned here for 

continuity of discussion regarding interaction sets.. 

4.3.4.5 The Family 

No discussion of interaction sets in this study would be 

complete without some mention of the curriculum developer's family. 

Those accustomed to regular communication with their families must 

be prepared to make significant sacrifices during a field curriculum 

development effort. The demands on my time and my concentration 

during this study were such that my normal family communication 

was greatly reduced. I had not adequately forewarned my family 

that the demands on my time would be so great, and the strain 

provided for some distraction and disruption during the effort. I am 
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sure it was the same at the "other end" (back home). "You need to be 

around the boys more, you missed another one of their school 

programs," my wife remarked. This comment led to a memo on 

preparation. 

22 J a n 93 
I should have told Shari and the boys I would be busy and out 
of touch. Make sure to include in the preparation steps for the 
model to "forewarn" the family and take care of the little 
details like paying the bills, fixing the lawnmower, etc.. in 
advance! Family problems can be veiy distracting. 

The consequences of not preparing the researcher's family as much as 

the researcher, detracted from the efficiency of this effort. I referred 

to this problem as the "missing husband and father syndrome," 

shown at Figure 4.10. On November 30th, I was informed that four 

of my fellow aviators had been killed in a in a B-IB crash. During 

the next several days, the curriculum development effort was set 

aside to re-establish communications and mourn the loss of friends. 

Reduced 
Communication 

Potential 
Conflict 

Figure 4.10. The Family Interaction Set. 
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This figure il lustrates the missing dad during the field research 

effort. Although it would be much the same any time a parent was 

away from home, the concentration demanded by simultaneous 

research and curriculum development leaves httle room for 

distraction if the accelerated curriculum development effort is to be 

effective. 

4.3.5 Summarv of Interaction Sets 

"Our forces were spread thin across the battlefield, 

an inch thick and a mile wide." 

The field curriculum developer must be prepared, like Greer's 

(1991) "Plate Spinner," to rapidly and efficiently switch focus from 

one task to another. Understanding my role in the various 

interaction sets was critical to efficient accelerated curriculum 

development. In some cases these were negative examples, as in the 

case of the reduced family communication, resulting in some loss of 

focus during a critical period of the study. In others, it was a positive 

example that brought the data to the surface, such as the case of the 

on-site computer expertise with Airman Roberts. Throughout the 

study, my role within the various interaction sets took on increased 

importance, as the further the curriculum development process 

progressed, the more critical the relationships became. If someone 

suddenly stopped interacting, the process was severely impaired, not 

just within their own interaction set, but a "ripple effect" could effect 

other interaction sets as well. 
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The analogy of "the puzzle" fits the description of the 

interaction between the various networks. Figure 4.11 shows the 

researcher as a part of various interaction sets viewed as interlocking 

pieces of a puzzle. 

Figure 4.11 The Field Curriculum Developer's 
Roles In Accelerated Curriculum 

Development Interaction Sets 

This diagram shows the accelerated curriculum development task as 

a puzzle made up of interiocking pieces (interaction sets). Only when 

place together properly can the overall picture of the accelerated 

friculum development process be accurately seen. Additionally, it 
cur 
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demonstrates the idea of the various "pieces" of the field curriculum 

developer. She or he must be wihing to be a part of several teams. 

Narrow focus emerged from the data as a negative impact on the 

overall acceleration effort. 

4.3.6. The Ancillarv Support Network (ASN) 

Assistance from personnel other than the primary research 

team or curriculum development team was key to effective 

accelerated curriculum development in the field. Two separate areas 

of the ASN were identified during this study, and a third was hinted 

at. The data suggested technical expertise and equipment support as 

the areas of the ASN utilized directly by this accelerated curriculum 

development effort. Manpower, for such tasks as audio tape 

transcription, was the third area that may have been beneficial to 

this study. Unfortunately, I did not find anyone who would volunteer 

to fill this roll. 

The personnel who filled the technical expertise role included 

the B-IB simulator contract maintenance personnel and Airman 

Roberts (the computer whiz). The equipment support roll was filled 

by the billeting desk personnel at the Westfall AFB VOQ, and two 

secretaries at Westfall AFB. The roles of the various arms of the 

ASN served primarily to solve short-term, unforeseen challenges that 

arose during the study. 

A final finding indicated that the ASN could be "cultivated" for 

future and expanded use through verbal and written "thank yous." 
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4.3.6.1 Technical Expertise 

During the course of this project, I was confronted with several 

challenges which I did not have the expertise to handle. The 

fohowing memo illustrates the role of the billeting desk clerk in 

assisting with a computer file transfer problem I had encountered in 

the field at the Visiting Officer's Quarters at Westfall AFB. 

11 Dec 93 2230 (10:30 p.m.) 
Airman Roberts was reading a Computer Shopper at the 
biheting desk when I went down to get a Diet Pepsi. I asked if 
he knew anything about transferring files via modem, because 
I was still unable to get complete file transfer to Walter at 
Langley. Airman Roberts asked me to get my laptop and bring 
it down. After a short, ten minutes of instruction, I was able to 
send the information with little or no trouble (although I 
missed Walter's time slot for this particular evening). Airman 
Roberts is a valuable ally. I need to let his boss know he went 
out of his way to help me. 

This memo clearly illustrates the concept of the ASN. Basically, it 

boils down to getting help where you can find it, and even more 

importantly to accelerated curriculum development, when you need it. 

Although I had computer expertise available to me at the 833rd 

CCTS back at Thomas AFB, the consultants were only on duty and 

available to me during business hours on weekdays. Unfortunately, 

my computer problems did not occur in accordance with my squadron 

consultant's schedule. 

In a similar occurrence captured in my fieldnotes from 11 Dec 

92, a simulator maintenance personnel who worked on the B-IB WST 

showed me "work arounds" for some failed components at the pilot's 

243 



instructor console. When he saw ah of the notes I was taking he 

inquired and I told him about this research. The next evening, the 

same technician brought me hard copies of air crew mission data 

from the simulator, tha t I had not requested, and didn't even realize 

the simulator was capable of producing. It was helpful in 

understanding pilot deviations during instrument approaches and 

landings. This was another example of technical expertise assistance 

from outside of the established research network. 

4.3.6.2 Equipment Support 

In this study, I did not enter the field looking for support 

outside of my pre-planned, established networks. I had done 

extensive planning, and felt like there was nothing I had not 

anticipated. My first hint that my planning with regards to required 

equipment was less than perfect, was identified in a journal entiy in 

early December, 1992. 

3 Dec 92AVestfall AFB Billeting 
My portable dot matrix printer is fading away-literally. Not a 
big deal until I started faxing stuff (objectives) back home 
(833rd CCTS). John cahed and said they were too light to 
read. I can hand write the objectives, but I need to find a 
better solution for the slides and charts (supporting material). 

The unforeseen problem of equipment malfunctions, or in this case, a 

worn out ribbon tha t couldn't be replaced with anything available at 

Westfall AFB, surfaced in this journal entry. More important than 

the failure was the solution to this problem. I wandered the halls of 
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the billeting offices with a laptop computer and a printer cable and 

eventually stumbled into the office of Wanda, an administrative 

assistant. After I detailed my plight, she allowed me to use the laser 

printer in her office, and told me as long as she did not have anything 

to print, I was welcome to come in and use it any time I liked Not 

only did I get better quahty prints, but they were produced at a much 

faster rate than my old 24-pin dot matrix did. 

These examples suggest the final finding regarding the ASN. 

With careful development, the ASN can be cultivated for even greater 

availability and utilization. 

4.3.6.3 Cultivating the ASN 

In each of the examples listed above, I made a point to thank 

each individual personally, as well as writing a short memo to his or 

her immediate supervisor. In each of the cases, I received a positive 

response. Airman Roberts thanked me for the note to his boss and 

said if he could be any more help, just let him know. Wanda's boss, 

Mr. Mendoza, called me in my room and said he appreciated the 

positive feedback and offered the rest of his office equipment and 

supphes as needed for my effort. The simulator maintenance 

technician, merely said he was doing his job, and said he would pass 

along the "word" (that he had received praise from his supei^visor) to 

the others on the day shift so they could help out, too. These 

examples show, how with just a little time and effort, the ASN was 

cultivated for greater use. 
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Care should be taken so that these "thank yous" do not appear 

disingenuous or self serving. The best form of thanks was still 

personal and verbal, but the memo to the boss detaihng the help 

received virtually guaranteed further assistance. 

The ASN for this study is shown at Figure 4.12. 

On Site 
Completer 
Expertise 

Secretarial 
Expertise & 
Assistance 

Simulator 
Maintenance 
Technicians 

Figure 4.12. The Ancillaiy Support Network. 

This illustration shows the three arms of this particular Ancillary 

Support Network as secretarial assistance, on-site computer 

expertise, and the B-IB simulator maintenance technicians. Each 

sei'ved an important role in facilitating the efforts of the field 

curriculum development effort. 

4.3.6.4 Summary of the ASN 

The data, seen across data types in the forms of memos, 

fieldnotes, and a short unstructured telephone intendew (Mr. 
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Mendoza), pointed to the development of the Ancillary Support 

Network as critical to solving problems encountered in the field. This 

was especially true when the problems exceeded the capabilities of 

the field researcher as it related to equipment and technical 

expertise. Further , it was suggested that the ASN was cultivated for 

future and expanded use through gestures of sincere appreciation. 

These gestures came in the form of verbal "thank yous" and written 

memos to the individual's immediate supervisor. Although these 

gestures required a little extra time out of an already cramped 

schedule, the pay back was weh worth the effort. 

4.3.7 Conceptualizing the Problem Domain 

Perhaps the most relevant finding relating to accelerated curriculum 

development uncovered in this study, was the capability to "picture the 

problem" or conceptualize the problem domain while collecting and 

analyzing course content data. This allowed the researcher to further probe 

the problem to gain as complete an understanding of the problem as 

possible, while simultaneously developing instruction to eliminate or reduce 

it. This "closeness" to the problem provided a quality link to complement 

and enhance the acceleration process. By this I mean that in addition to 

developing course materials quickly, this accelerated curriculum 

development process developed high quality course materials due in part to 

the capability of this prototype to see and react to the various problems as 

they emerged from the data. Additionally, this study demonstrated a new 

method for ordering instructional objectives unique and important to urgent 

need curriculum development. 
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4.3.7.1 Picturing the Problem: The Quality Link 

In a previous section of this chapter, it was shown that on a typical 

day, the researcher spent over eight hours collecting and analyzing course 

content data (effects of fatigue on air crew performance). Through a 

systematic and focused coding process, the researcher applied Endsley's 

(1989) mission goal tree and Flanagan's (1954) Critical Incident Method to 

identify specific areas of the mission effected. Following this process, 

further analysis using open coding revealed criticality of the effect as a code 

which further separated the data into useful form for ordering instructional 

objectives. Additionally, the researcher was working on a module for a 

military course. As such, guiding regulations required a detailed analysis 

to define the education and training requirements ((DAF, 1986). Examples 

from the data illustrated these concepts. 

Following the completion of the first two air crew studies (six long 

duration missions) in middle of December, 1992,1 had separated the data 

into several various mission segments, including takeoff and departure, air 

refueling, low level bomb runs, night air refueling, high level cruise, and 

approach and landing. The researcher then plotted the critical events, or 

fatigue related occurrences which demonstrated negative consequences, 

along a mission time line. 

Some events were deemed more critical to the survival of the air crew 

and success of the mission than others. To describe this phenomenon, a 

scale of relative criticality was developed from these data and is shown as 

Figure 4.13. 
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I 1 
rru '̂5® . Mission Performance Annoying 
Threatening Threatening Decreasing 

Figure 4.13. Criticahty Scale 

This scale shows four levels of criticality, each addressing the severity or 

potential impact of the performance errors. They are ordered along a 

continuum. The first is life threatening (LT). It implies a mistake so grave 

that a single instance could be fatal. An example from this study was the 

OSO miscalculating the altimeter setting, resulting in the air crew flying at 

unsafe altitudes in mountainous terrain. The second level mistake was 

coded as mission threatening (MT). A mistake or error of this tĵ 'pe imperils 

the outcome of the mission, but is not life threatening. One example of a 

mission threatening event was the pilot maneuvering the aircraft outside of 

the safe weapons release parameters. This resulted in the inability to drop 

bombs on target after a 16-hour flight to arrive over the target area. The 

third category was performance decreasing (PD). Performance decreasing 

mistakes were neither life or mission threatening, but diminished the 

effectiveness of the crew and/or individual. Some of the communication 

errors during the air refueling rendezvous, where two aircraft join up over a 

specific geographic point at a predetermined time, delayed the rendezvous 

unnecessarily. These errors were examples of performance decreasing 

events. The final categoiy was labeled annoying. These events bothered or 

distracted the crew member from his primaiy duties, but did not appear to 

directly impact performance. 
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This scale resulted in a relative "weighting" of the events in the data 

when drawing a visual representation of the various problem domains. For 

example, life threatening events were characterized as thicker than 

annoying events. 

The number and criticality of the events then determined the shaded 

area of the problem domain. Given more time this method of characterizing 

problems areas within the data could have become much more precise. If 

these data were being used for purposes other than rapid curriculum 

development, more precision may have been required. 

For the purposes of this research however, further delineation of 

these data would have been pointless precision. Viewed through the eye of 

a connoisseur (Eisner, 1991), these rough sketches served well the intended 

purpose of guiding the development of instructional strategies during 

accelerated curriculum development. 

Figure 4.14 is an example of a composite sketch of the problem 

domains taken from my fieldnotes following three completed air crew 

studies. It shows the relative times and events associated with air crew 

performance error. It quickly became clear from these conceptualizations, 

where the bulk of the fatigue training should be directed. Additionally, 

these conceptualizations were done by crew position, so that individually 

tailored instructional objectives could be developed. 

The following is an actual working sketch of the problem domain 

constructed in the field to assist this curriculum developer in designing 

effective strategies of instruction. 
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This illustration shows various problem domains as identified by extensive 

data collection and analysis. It could be seen from this representation, that 

instruction needed to focus on the problem areas identified from the data 

analysis as the takeoff, low level, approach and landing, and night air 

refueling segments of the mission. It could also be seen that no part of the 

mission was immune to fatigue effects, with some of the problem reaching 

into areas such as high level cruise and the take off and landing phase. 

4.3.7.2 Developing Instructional Strategies 

"The enemy must be attacked on all flanks if we are to 

achieve decisive victory." 

Developing instruction strategies was much easier once the 

curriculum developer had a picture of the enemy which he was to attack. 

From the illustration above, it was determined that instruction needed to 

focus on the low level, night air refueling, and approach and landing 

mission segments. As a military trainer with B-IB operational experience 

(connoisseurship again), I could immediately see various strategies 

available for this training. Figure 4.15 outlines some of the strategies I 

recommended in addition to the fatigue effects training module. From this 

illustration it was determined that several options were available for 

combating fatigue effects on B-IB air crew performance. One example to 

combat the night air refuehng problems was to increase the training of 

copilots for night air refueling. At the time of his research, cophots were not 

required to be qualified to perform night air refueling. Consequently, they 

received little training in the event. As an experienced B-IB instructor 

pilot, I knew tha t air refuehng is largely a confidence maneuver. 
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That is, the physical skihs required, once mastered, are relatively simple. 

However, if a pilot loses confidence in his abilities to perform the maneuver 

and "tightens up" on the controls, no amount of desire or coaxing will help. 

I've been in this situation myself on a trans-Pacific flight to Australia. 

During turbulent weather, at night, I was having difficulty "hooking up" 

with the tanker aircraft. I knew if I was unable to "get the gas" our mission 

would have to abort into Wake Island and wait 24 hours before re

launching. This would have been professionally embarrassing for an 

experienced instructor pilot like myself The pressure I felt made it nearly 

impossible for me to accomplish the task. (Eventually, I did it, but only 

after the turbulence subsided.) 

I knew from experience, that merely by knowing the copilot was 

qualified to perform night air refueling, the pilot would feel considerably 

less pressure and this comfort factor would make the pilot much more 

effective. By increasing training time for the copilots, the night air 

refueling problem could be significantly reduced. This example clearly 

shows that "closeness" to the data, combined with connoisseurship, can lead 

to high quality, rapidly developed instructional strategies. Having 

determined appropriate instructional strategies with which to attack the 

problem domains, the next task was to organize the instructional objectives 

within each of these domains. 

4.3.7.3 Ordering Instructional Objectives 

Methods for ordering instructional objectives abound in the literature 

and are thoroughly reviewed in Chapter II. For the purposes of this study, 

it was found tha t by ordering instructional objectives within each problem 
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domain by criticality, flexibility could be built into the course design that 

would insure the most critical information would sui-vive any adjustments 

caused by outside influences. This ordering scheme addresses Diamond's 

(1989) concerns about adjusting the ideal to the real and can help the 

critical components of the instruction suiwive the "cut drill," when the 

course is required to downsize because of limited hours in the curriculum, 

micro pohtical influences and the like. The following scenario was 

reconstructed using fieldnotes and member checked by Lt Col Boley, the 

833rd CCTS commander for accuracy. It illustrates the value of built-in 

flexibility as recommended by Diamond and adapted for use in this 

accelerated curriculum development effort. 

28 Feb 93/833rd CCTS/Thomas AFB 

I was at the first floor coffee pot at 7:15 a.m. when Lt. Col 

Boley, my squadron commander approached me and remarked, 

"Finally back from vacation, eh Tony? "Yes sir." I replied 

"Those eighteen hour days sure are relaxing." After I filled his 

cup, and then mine, I remarked, "The CRM course is coming 

together pretty quickly, are we cleared to put it in the 

curriculum as soon as we are finished?" He sipped at his 

coffee, thought for a few seconds and responded with a 

question. "How long did you say this addition (to the course) 

was going to be?" I responded, "Like I briefed you before sir, 

one fuh day should do it." "I'm not sure we have a full day 

available anymore, Tony. We have had to make a few 

adjustments to the curriculum with the new conventional 
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(weapon) mission." Lt Col Boley went on to say that the entire 

Initial Qualification Course (IQC) curricula was in an 

upheaval because of new directions from headquarters. It was 

almost certain that we would not have a full day in which to 

offer the new course materials, but he couldn't be sure how 

much time we would have. "Stand by for more changes" was 

his closing remark to me. 

Although this episode was disturbing, it would have been much worse had 

not we based our instructional objective ordering process on criticality. 

Because we planned to front load the instruction with the most critical 

information as coded and ordered on our criticality scale, this cut drill could 

be logically accomplished. It was determined that the information on 

performance decreasing and annoying aspects of fatigue effects would be 

offered in the form of a programmed text instead of in the classroom as 

originally intended. The "meat" of the platform dehvered material would 

center on life threatening and mission threatening effects of fatigue as 

uncovered in the data. 

The criticality scale approach to ordering instructional objectives 

resulted in high quality instruction, presented in an order that is perfect for 

"new" curricula, those that must be "fit in" to existing programs. Because of 

the urgent need of the instruction, as well as the potentially tragic 

implications of cutting out objectives that address "life threatening" effects. 

criticality based ordering was ideal for this study. Based on Diamond's 

recommendation from the literature, we were prepared when micro-political 

influences forced a downsizing of the planned instructional block. 
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Ordering instructional objectives on a criticality scale may possibly 

represent an extension to existing curriculum development theory. Since 

the l i terature did not address urgent need curriculum development, it is 

likely that the criticahty scale approach was not deemed necessary until the 

urgent need accelerated curriculum development problem was investigated. 

4.3.7.4 Summary of Conceptuahzing 
the Problem Domain 

In summary, the closeness of the researcher to the data combined 

with connoisseurship produced a visual representation of various areas of 

the course content problem, fatigue effects on air crew performance. From 

this picture, appropriate curriculum development and instructional 

strategies for attacking the problem domain were developed. Based on 

these strategies, instructional objectives were ordered along a criticality 

scale. These ordered objectives were designed to provide flexibility in 

responding to outside influences, such as the required downsizing of this 

course. Because the instructional objectives were ordered by criticality as 

defined by a connoisseur in the content area, the most important 

information survived the cut drill. The remaining information is still 

offered, but not in the classroom setting due to time constraints. 

4.4 Part Three: A Prototvpe Model for 
Accelerated Curriculum Development 

The final step in the findings of this research is to present the 

prototype model tha t emerged from the study. The following is a 

description of the prototype model for accelerated curriculum development 

derived from this study. Each step is identified and examples from the data 
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are given to support its inclusion in the model. The steps are separated into 

two levels. The top level contains preparation steps. Although these steps 

can be accomphshed in any order, they are listed in the order in which this 

researcher used them. The lower level describes activities that took place in 

the field. There is one overlapping step in the model, "Conduct Needs 

Analysis." The reasons for the overlap wih be discussed later in this 

chapter. This chapter will describe how the model developed during the 

course of this study. Chapter V will discuss implications and guidelines for 

use in other higher education settings. 

Two important points about the following description need to be 

made. First, not all of the steps in this model emerged from the data per se. 

Much of the model was adapted from existing models in the literature. I do 

not lay claim to the creation of all the steps in the model. However, this 

researcher was responsible for the way in which these steps were tested and 

integrated for use in this case study on accelerated curriculum development. 

The only new step which was uncovered in this research was the 

development of the ancillary support network. 

Where appropriate in this description, the researcher includes 

modifications to the model suggested by curriculum development experts 

surveyed after leaving the case study. Figure 4.16, shown on the next page, 

is the final draft of the prototype model developed in this study for 

accelerated curriculum development in higher education under conditions of 

urgent need. 
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Each step in the model is discussed below. Guidelines for use in other 

higher education settings are included in a discussion of implications in 

Chapter V. 

4.4.1 Identifving (ID) a Starting Pmr^t 

"Our first step towards victory was simply knowing 

where to begin." 

"Welcome aboard" remarked Dr. Strem as he extended his right hand 

to shake mine. I had just gained entry into the research environment as an 

assistant to the Williams Lab team studying fatigue effects on B-IB air 

crews during long duration simulator missions. My "mission" was vaguely 

defined. I had convinced Lt Col Boley just days before of the need for 

expanded fatigue training in the form of a Crew Resource Management 

course at the 833rd CCTS schoolhouse. I had used his approval to get the 

squadron curriculum development branch to "fall in line" and begin to assist 

me with my effort. I was suddenly reminded of the old Federal Express 

advertisement where the company executive tells several callers, "I can do 

t h a t . . . I can do t h a t . . . I can do that" but then must ask himself, ''How am 

I going to do that?" 

The identification of a logical point from which to begin the 

curriculum development effort was identified in the literature (Gayeski, 

Wood, & Ford, 1992) as important to the overah success of a curriculum 

development effort. This step is shown at the top of Figure 4.16. The 

arrows represent the various starting points at which the 

researcher/curriculum developer may begin the task, based on the 

particular needs of the accelerated curriculum development project. It was 
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apparent from the first meetings of my curriculum development team that 

we were eager, but it was equally apparent that we had no definite 

direction. In aviation terms we were "all velocity and no vector," meaning 

we were going no where fast. 

The following statements were typical. They were captured from a 

luncheon meeting where Lt John Bass and I sat with several mutual friends 

and the topic turned to our upcoming curriculum development effort. The 

discussion is paraphrased. 

John remarked, "Tony, it sounds hke you know what I'm 
supposed to be doing, but I have no idea of what you are up to." 
I replied, "Don't be so sure. We really need to sit down and 
talk this through. I think that there are a few essentials prior 
to going into the field, but I'm not to sure what we do first." 
"What about a needs analysis?" John suggested. He went on, 
"We already have part of it, with the changed mission (the 
potential for long duration bombing missions for the B-IB air 
crews) and those other guys (Williams Lab team) are doing 
some of it already, we just need to find out what the gap is 
between what the crews know and what we think they will 
need to know based on the new missions." 

This conversation demonstrated how the particularity of the subject 

matter and the individual circumstances surrounding the curriculum 

development/research effort may vary the starting point in an accelerated 

curriculum development process. In this case, a partial needs analysis had 

been completed by Williams Lab. They had been tasked to conduct a 

feasibility study on consecutive long duration missions, and we were 

developing a course. Because this process of needs analysis was ongoing, it 

became convenient to complete this analysis. Because we were emphasizing 
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acceleration with this effort, it would have been inappropriate to disregard 

the opportunity to join an existing effort. 

4.4.2 Identifving (ID) the Resparch Environrnpnt. 

One obvious key to the accelerated curriculum development process 

was gaining access to a research environment where the appropriate course 

content materials can be studied. In this study, the opportunity presented 

itself in the form of an Air Force funded study. Additional factors that 

aided my identification of the environment was the particular role I was 

filling for the Air Force at the time the fatigue effects study was conceived. 

As the chief pilot in the standardization and evaluation section at the B-IB 

schoolhouse, I was responsible for validating the quality of all pilots newly 

qualified to fly the B-IB. As the mission of the B-IB changed from 

primarily a nuclear bomber designed with one primary target in mind 

(USSR), to a conventional bomber requiring much greater flexibility, I was 

asked to recommend new requirements for training. This process kept me 

close to the "cutting edge" in B-IB training, and was eventually how I found 

out about the upcoming fatigue effects study by Williams Labs. 

The relevant point was revealed that the would-be researcher must 

keep his/her "ear to the wall" to locate ongoing research. If there are no on 

going projects to join, a research environment must be identified 

independently. Although this study was not required to identify an 

independent arena for study, this study suggests that the key ingredient is 

a realistic research environment. This may be the laboratoiy, the 

classroom, or the factory floor, depending upon the individual circumstances 

surrounding the instance of urgent need. 
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4.4.3 Combine Researcher. SME 
and Instructional Designer ROIPR 

The role combination concept was a major finding of this research 

and is discussed in detail earher in this chapter, so I have provided a brief 

discussion in this section. This critical step requires the researcher to form 

a curriculum development team with the multiple skills of researcher, 

instructional designer, and Subject Matter Expert (SME) in the content 

area. This combination should provide curriculum development expertise 

and connoisseurship required to accomplish accelerated curriculum 

development in the field. In this study, the three areas were combined into 

a single person. It is the informed opinion of this researcher, that these 

roles could be spread out across a small group, but the group would have to 

be very cohesive. Throughout this study, it was shown how the three areas 

interacted on a continual basis. Friction between team members at this 

point could certainly inhibit the accelerated curriculum development 

process. The stress levels inherent in a time constrained, focused effort of 

this type, could be worsened by friction between team members. 

If a team, ra ther than individual approach is taken, the review of the 

literature would take on added significance. All members of the team must 

be knowledgeable in the area to be studied if intuitive judgments and 

discoveries are to be made. 

4.4.4 Conduct Literature Review 

The review of the literature for this accelerated curriculum 

development effort focused on three areas that should serve as a benchmark 

for others at tempting to use this prototype model. The three areas are: 
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(1) course content related literature, (2) curriculum development literature, 

and (3) research design, methods, and theoiy review. I will discuss each of 

these areas individually. 

4.4.4.1 Course Content Literature 

In this research, the literature review of the course content area 

required an in depth and focused review of the specific area of study 

(fatigue), as well as a more sweeping and general overview of the area in 

which the new instruction would be offered (CRM). This approach allows 

the curriculum developer to see relationships between the specific course 

content area of study and surrounding training, building upon earher areas 

or providing a foundation for later instruction. One example from this 

research shows how these relationships were seen and developed for more 

integrated training. 

During the review of the literature on Crew Resource Management, 

this researcher took notice of what the literature called "third generation" 

CRM. These new courses stressed mission oriented simulator training 

(MOST) and line oriented flight training (LOFT) as two new training 

methods designed to integrate the concepts of air crew coordination and 

communication into actual flight scenarios. Instead of merely teaching 

CRM concepts in the classroom, a follow on simulator or flight would be 

specifically designed to incorporate and focus on CRM objectives. As the 

field research progressed, this researcher saw how a simulator stressing the 

fatigue effects training and countermeasures could be designed. In the final 

analysis of the fatigue data, it was shown that the most dangerous mission 

of the three consecutive long duration missions was the first one, before the 
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air crew reahzed their vulnerability to the effects of extreme fatigue. To 

prepare the air crews prior to the dangerous first mission, this researcher 

proposed a long duration simulator training mission for every B-IB crew 

member before they would be certified for long duration flights. This 

recommendation had its roots in the literature review on CRM, which 

highlighted mission oriented simulator training as a new CRM training 

technique. 

4.4.4.2 Curriculum Development Literature 

This step may be applicable and necessaiy even for full time 

professional curriculum developers preparing to enter the research field. A 

thorough review of curriculum development literature was essential for this 

study, in spite of the fact that I had been involved in military curriculum 

development for over 18 months. Prior to the literature review, I had been 

exposed to much of the literature on curriculum development but had not 

done an in depth study into the specific areas involved with the accelerated 

curriculum development. Developing instructional strategies and 

writing/ordering instructional objectives were areas in which this 

accelerated curriculum developer required a thorough theoretical working 

knowledge, not mere familiarity. 

A second point was uncovered during the curriculum development 

literature review. Even though I was an active curriculum developer, I was 

used to relying on a single model for my development efforts, the militaiy 

ISD model. Once I was forced outside of it, I reahzed I had a limited 

knowledge of curriculum development theoiy. The thorough review of the 

l i terature greatly facihtated accelerated curriculum development. 
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4.4.4.3 Research Design, Methods, and Theory Review 

The curriculum development process could not yet begin, even though 

the researcher was equipped with a thorough grounding in course content 

and curriculum development theory. The review of the literature relative to 

research design and methods, was the final step in this extensive literature 

review. In this study, the researcher had just completed 18 hours of 

graduate level research courses and was well-prepared to perform 

quahtative research in general. The specific methods and theory to be 

apphed in the collection and analysis of the data was still unanswered. The 

review of relevant literature produced tools such as Endsley's (1989) 

Mission Goal Tree and Flanagan's (1954) Critical Incident Method, both 

used extensively throughout the study. In spite of the academic preparation 

I had received in basic research methods, these tools would not have 

surfaced without a review of the literature searching for a design, methods, 

and relevant theory. 

4.4.4.4 Summary of Literature Review Requirements 

In summary, accelerated curriculum development required a more 

extensive l i terature review than a normal research project. This research 

was greatly facilitated by a review of course content, curriculum 

development, and research design, methods, and theoiy. Because of the 

expanded literature review requirements from those associated with other, 

more tradidional research projects, adequate time must be allowed, prior to 

entering the field, for this critical step in the prototype model. 

266 



4.4.5 Conduct Needs Analvsis 

It was determined during the literature review, that a needs 

assessment would be required for this study. It was also pointed out that 

the researcher would investigate the idea of a possible reversal of steps 

normally used in the needs assessment process. Klein (1971) outlines four 

basic phases of needs assessment that a curriculum developer typically goes 

through. They are paraphrased as follows: 

1. Identify a broad range of goals; 

2. Prioritize the goals; 

3. Identify the differences between expected performance and actual 

performance; and 

4. Establish priorities for action. 

These phases established a flow plan for completing a needs assessment 

under normal circumstances. In the case of this study however, phases two 

and three were reversed. Because the research to establish the actual 

performance under conditions of extreme fatigue took place simultaneously 

with the curriculum development, it was logical to wait until after this 

phase to establish a hierarchy of goals. In fact, the majority of the initial 

research phase on fatigue effects was conducted prior to defining the range 

of possible goals. The following chronology of events details the emerging 

findings relative to needs assessment in this study's accelerated curriculum 

development effort. 

Memo: 4 Oct 93 
New mission statements show potential for long duration 
missions. Lt Col Boley might be interested in fatigue effects 
study as it relates to the CRM course we are trying to put 
together. I wonder how much combined training on fatigue 
effects a pilot or navigator gets today? 
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This memo was the genesis of the needs assessment step in this research. It 

highlights a concern I had about the possibility of B-IB air crews being 

required to fly long duration missions without any training on how to deal 

with the effects of fatigue. The memo began the development of a 

framework for a needs assessment. 

Fieldnotes from a needs analysis meeting with a group of B-IB flyers 

in mid-October point out that there were more questions about the effects of 

fatigue on air crew performance than there were answers. Although this 

meeting was designed to find out what experienced B-IB aviators knew, or 

did not know, about fatigue, the end result was a conflict that identified 

new areas of focus for the field study. Although this dialogue is presented 

in Chapter III to illustrate a particular method, it is presented here to 

illustrate another concept. A needs assessment in an area that is still 

unknown, like fatigue effects on B-IB aviators during long duration 

missions, is an evolving process and not one that can be defined or 

developed in methodical, step by step fashion, as in current models (Klein, 

1971). 

The following interchange was between two experienced aviators, 

both of equal rank (Major). One was a pilot, charged with final 

responsibility and authority for the safety of the aircraft and crew. The 

other was a navigator, who serves on the B-IB as an Offensive Systems 

Officer (OSO), the crew member who navigates the aircraft to its weapons 

delivery point and releases weapons. The conversation highlights a fifth 

area this researcher chose to investigate for the course content - teamwork 

and authority gradients (who is in charge). 
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Pilot (P): The bottom hne is this - if I'm OK and the rest of 

y'all (the air crew) are bushed (fatigued), I'm pressin' on 

(continuing the mission). 

Offensive Systems Officer (OSO): That's stupid Bob, the book 

(Technical Order B-IB 1-1, the "bible" for air crew actions) says 

the minimum air crew is four (conscious crew members) for an 

operational mission like this. Leave the white scarf at home. 

(The white scarf is the traditional symbol of the "I can do it 

all," macho aviator.) 

P: If we're goin' to war, and that 's what this is ah about, I ain't 

aborting (terminating the mission) 'cause y'all are a little 

sleepy. 

OSO: No one is saying turn back Bob, but if it happens (some 

crew members become too fatigued to accomplish the mission), 

then we need to have a plan to address less hazardous options. 

P: Bullshit. 

The tone in the room during this discussion was sullen, but there were 

clearly supporters on both sides. If consensus on a position could not be 

reached by well rested, experienced aviators, on the ground at ground speed 

zero, how we expect less experienced, fatigued aviators, to make quality 

decisions in flight, over enemy territory? When the researcher brought this 

point up to the group, it was received warmly by some and coolly by others. 

Bob the pilot represented the "others" with a comment of "No bullshit 

training program is going to convince me to give away my authority." 
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The researcher added the concepts of "teamwork" and "authority" to 

the areas for investigation and analysis when determining course content 

areas. Prior to this portion of the needs assessment, the idea of a "lone 

warrior" ignoring the fatigued state of the rest of his crew, had not been 

seriously considered. 

During the course of the fatigue effects data collection and analysis, 

codes emerged tha t clearly identified the area of "command authority" as 

one which warranted considerable attention in any fatigue effects training 

module. Instructional objectives designed to address the areas of 

responsible command authority for aircraft commanders and assertive 

questioning for other crew members were developed. 

The point to this discussion is simply this. When combining research 

with curriculum development, it may not be possible to prioritize goals and 

then identify the differences between expected performance and actual 

performance, as Klein (1971) suggests. In this study, field data collection 

and analysis were required to identify actual performance. Only after the 

actual performance was analyzed, could a prioritization of goals take place, 

based on the severity of the problem area discovered. Tillman and 

Gustafson's (1991) concept of the "model master" advocated creating a 

person, "real or imaginaiy" who possessed those traits which are deemed 

desirable, and then developing training to build towards that model master. 

In this study, the traits of the model master could not be determined until 

the field research was accomplished. Codes emerged in certain 

communication areas, which were not anticipated in the preparatoiy needs 

analysis. The data from this instance of urgent need accelerated curriculum 

development, suggests that needs assessment is more than merely a 
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preparation step in the model and must be carried into the field research 

environment as well. 

While needs assessment is a common step in most curriculum 

development models, determining a research design prior to developing 

curriculum appears unique to a curriculum development model that 

combines the roles of curriculum developer and researcher. 

4.4.6 Develop Research Design 

Accelerating curriculum development through role combination 

required that the researcher/curriculum developer was as prepared in the 

area of research design and methods, as he was in the content areas of the 

course development effort itself. Throughout this research ran a common 

thread of preparation in the areas of research method and design. Data 

analysis from field notes revealed two primary findings in the area of 

research design. First, a solid plan for a research design must be in place 

prior to entering the field. Second, the plan must be flexible enough to take 

advantage of emerging opportunities to collect and analyze new sources of 

data. Combining the two findings led to a position I chose to call "limited 

flexibihty." 

The requirement for an in place research design emerged from time 

management concerns that became evident almost immediately upon 

entering the field. Although time management is a major categoiy finding 

addressed elsewhere in this chapter, it can be stated at this juncture that 

once the simultaneous research and curriculum development processes 

began, there was little or no time available for major modifications to the 

research design. This is not to say that the emerging design inherent in 
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most qualitative research was not possible. I anticipated some change in 

research design would occur in the field, so I chose to have a flexible design 

in place upon entering the field. As outlined in Chapter III, I used 

Flanagan's (1954) Critical Incident Method, modified with qualitative 

methods, to identify important areas for the course content area, fatigue 

effects on air crew performance. The Critical Incident Method was also 

useful in identifying some curriculum development events of importance. 

An example will help ihustrate the Critical Incident Method's usefulness. 

Flanagan (1954) lists several questions as examples for illuminating the 

nature of a critical incident. These were modified by the researcher to 

utilize qualitative instead of quantitative techniques for data collection. 

This allowed the researcher to focus on salient themes surrounding the 

focus of this study. One example question in this technique was, "What 

were the general circumstances leading up to this incident?" (Flanagan, 

1954, p. 342). An example of identifying "leading circumstances" was one 

incident of fatigue-related communication error identified by the Critical 

Incident Method and coded as Tuning Out. The following event was 

identified and described in the write up of my fieldnotes following the 

second long duration mission. Until this particular sequence the mission 

had been nearly flawless. 

Fieldnotes: Mission 3/2 (third crew, second mission) 
Another interesting code emerged tonight, the tendency for 
some crew members to "tune out" or stop interacting with the 
rest of the crew. Although I have seen it in various degrees 
over the past few missions, this event was the most visible and 
severe. The effect of tuning out seems to vaiy from mild 
disorientation to a state where the individual crew member 
was totally unaware of what was being said or done around 
him. At times the result is nothing more than being the butt of 
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a crew joke, tonight's was far more serious. It is difficult to 
estimate the frequency with which this phenomenon occurred, 
as it is not discovered unless an activity was required by the 
individual effected. Tonight's example provided the most 
visible manifestation I have seen to date. The situation was 
tha t the air crew had just descended into low altitude in 
preparation for an upcoming bomb run. It was night and the 
crew was relying on stealth to slip into the target area 
undetected. The crew completed normal checklists and were 
still six minutes out from the target when the crew discovers 
tha t they are one minute, forty seconds early. Tonight's rules 
of engagement require that they be within fifteen seconds to be 
allowed to release weapons. If the crew does not correct the 
problem soon, the mission will be a failure. The offensive 
systems officer (O) is working feverishly to come up with a 
solution, the pilot (P) is outwardly angry, and the copilot (C) 
and defensive systems officer (D) are silent. The following 
dialogue takes place (transcribed from tape verbatim, with 
explanatory remarks in parentheses): 

O: Pilot, slow to 400 true (airspeed) for the next three minutes. 

(Twenty seconds go by with no response.) 

P: (in disbehef) You said 400 true? (180 knots below normal 

airspeed) 

O: Yeah, we need to. Then we'll sweep 'em (the moveable B-

IB wings sweep back for high airspeed flight) and go. 

P: O K m a n , ifyou say so. I sure hope there is nobody down 

there looking at us. (at 400 knots in enemy territoiy, the B-IB 

is a sitting duck for enemy weapon systems, the pilot is 

justifiably concerned.) 

C: Hey we forgot to turn off the strobes! (The copilot points 

out tha t the bright, flashing aircraft position lights are still on, 

possibly giving away their position to the enemy on the ground 

or in the air. The strobe lights should have been turned off 
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long ago in accordance with the low level checklist.) 

P: (Now laughing at the multiple mistakes the crew has 

made.) Maybe we should pop off a few flares to let them know 

we are coming. (Note: Flares are bright devices used to decoy 

incoming enemy heat seeking missiles, certainly n ^ i what a 

crew trying to be stealthy would want to expend in this 

situation.) 

C: Hullo DSO, are you back there? (Copilot jibing the DSO 

who is responsible for flares and backing up the crew on 

checklist items like the strobe lights.) 

D: Uh, yeah, flares going out. (Flares are expended, virtually 

guaranteeing enemy detection and possible shoot down.) 

P, C, O: NO! 

What occurred in this instance was the result of the DSO "tuning out" and 

losing track of the situation. This lack of situational awareness came to 

light when the rest of the crew became distracted with a timing problem 

and forgot to complete the low level checklist and turn off the strobe lights. 

The pilot, joking about the oversight suggested the crew "pop off a few 

flares" to really let the enemy know they were there. Following a prod from 

the copilot, the DSO decides to "tune back in" at this inopportune moment. 

Thinking his aircraft is under attack, he releases flares into the night sky, 

virtually guaranteeing detection. 

This individual incident prompted a review of the previous tapes and 

fieldnotes looking for, and finding, other incidents where crew members had 

"tuned out." The value of having a flexible research design in place 
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entering the field was shown in this instance. Flanagan's Critical Incident 

Method was in place and ready to identify new emerging codes in the data. 

A related curriculum development event highlights the flexibility 

aspect of "hmited flexibhity" research design. The previous example showed 

the importance of an "in place" research design, this example illustrated the 

importance of flexibility. Following the discovery of the "tuning out" 

phenomenon, the researcher decided to try out the Critical Incident Method 

on the curriculum development data. Initial read throughs of fieldnotes 

revealed several incidents where "good things" had occurred when I was 

forced to go outside of my set curriculum development team to seek on-site 

help for various challenges. It was the Critical Incident methodology that 

identified the full scope of the Ancillary Support Network (ASN) described 

earlier in this chapter, which proved so valuable for accelerated curriculum 

development in this study. Selected examples identified as critical 

incidents related to the discovery of the ASN follow: 

Memo: 24 Nov 92 
Write note of thanks to Col Green's secretaiy for letting me use 
the laser printer. My dot matrix wasn't good enough quality to 
FAX and she saved the day. 

Memo: 27 Nov 92 
Computer guy at the biheting desk showed me how to transfer 
files to a "mailbox" . . . need to send a note to his boss. 

Fieldnotes: 1 Nov 92 
Shelly says she can put all of the quantitative data on disk for 
me tha t I can download to any word processing program. Cool! 
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By applying Flanagan's Critical Incident Technique to an area I had not 

originally intended to use it on, I was able to code data into a categoiy that 

had been only notional up to this point. 

In summary, the preparation step for determining a research design 

for this accelerated curriculum development effort was found to have two 

principle guidelines. First, the design must be well-developed and in place 

prior to entering the research environment, to avoid difficult time 

management problems. Second, the design must remain flexible enough to 

take advantage of emerging opportunities in the field. 

4.4.7 Gain Access to Research Environment 

The steps taken in this study for gaining access to the field research 

environment were unique to this specific militaiy example. However, some 

of the examples encountered identified areas which may have transferable 

implications for other environments as well. Two findings surfaced from 

the data on gaining access to the field research environment, gatekeeper 

identification and culture awareness. Neither of these findings were 

unanticipated, as they are clearly identified in the literature. Bogdan and 

Biklen (1992) point out the importance of the gatekeeper as well the benefit 

of asking preliminary questions to familiarize the researcher with the 

culture she/he is about to enter. The following example, cited in Chapter III 

to outline methods for gaining access, is used to illustrate the positive step 

of identifying the gatekeeper as well as a negative consequence of 

misunderstanding the culture of the research team and environment. The 

example has been reconstructed from detailed field notes and has been 

member checked by Dr. Strem, the other participant in the discussion. 
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The first contact was made on Friday, Oct 2, 1992, after I made 

inquiries relative to the study through Air Force personnel. After the 

researcher explained his interest in the project, a meeting with the senior 

scientist was arranged for the following week. The location of the meeting 

was the simulator building at Thomas AFB, in a secure briefing room, or 

one which is sound proofed and protected from eavesdropping, electronic or 

otherwise. 

The researcher arrived at the predetermined room 

approximately ten minutes prior to the arranged meeting time, 

as is the normal military custom. Since the room was equipped 

with double doors, each soundproofed, he did not realize that 

there was a meeting of the Williams Lab research team taking 

place at the time inside the room. As the researcher entered 

the small, florescent-lit room, a conversation was taking place 

between five people seated at a small table. The terms used in 

the conversation were foreign to this researcher, but he 

recollects terms such as "wired up, middle noise, and RACAL." 

The three men and two women seated at the table were 

obviously engaged in a planning session when the senior 

member of the group realized they were no longer alone, the 

conversation stopped, and all heads turned towards the 

intruder. A tall silver-haired man swiveled his chair away 

from the ongoing discussion, and peering out from above bi

focal lenses perched low on the bridge of his nose, inquired, 

"You must be Captain Kern?" 

This was my first lesson in entering the worid of the scientific research 
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team. As a military man, I exist in a culture where "early is good" when 

arriving for a briefing. With this group it became much more efficient and 

unobtrusive to quietly wait around the "periphery" until whatever business 

they were undertaking at the moment was concluded. As the project 

progressed, it became apparent that there was sound justification for this 

cultural norm. Members of the Wilhams Lab research team seldom saw 

each other face to face because of the rigors and functions of the project. 

When they did, they needed to conclude their business without interruption. 

This was significant in that it demonstrated to me that there was more to 

preparation for this project than a literature review. The acculturation 

process was uneventful after this point, but with more sophistication on the 

part of this researcher, the intrusive entry could have been avoided ah 

together. 

Dr. Strem was the senior scientist at the Extended Operations 

Branch, Air Crew Research Facility at Williams Labs. As such, he was high 

enough on the totem pole to command considerable respect and deference 

from other members on the team. This researcher followed suit. A friendly 

and gregarious man, he quickly ascertained that I was little threat to his 

investigation with several short but probing questions. 

In retrospect, had this researcher done more preparation and 

acquainted himself with the Williams Lab research team culture, the initial 

"faux pax" could have been avoided. Cosaro (1981) recommends studying 

the gatekeepers and developing strategies on how to approach them prior to 

the first contact. This researcher's "first contact" experience would seem to 

support tha t point of view. 
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Although there were no other noteworthy events relating to gaining 

access which surfaced in the data analysis, this individual event was seen 

as important enough to illustrate the concepts of gatekeeper identification 

and cultural awareness that are alluded to in the literature (Bogdan & 

Biklen, 1992; Cosaro, 1981). If Dr. Strem had not been such a nice guy, my 

research project might well have had a more difficult beginning. 

4.4.8 Develop Plan for Communication 
and Data Transfer 

The smooth flow of data, from collection, through analysis, and 

finally to interpretation in the form of written and ordered instructional 

objectives is essential to accelerated curriculum development. If we view 

data as the life blood of accelerated curriculum development, then the flow 

plan for these data can be seen as a circulatory system. This system is 

complete with capillaries reaching out into the field to pick up bits pieces of 

data, a system of veins where the data comes together for analysis and is 

distributed along pathways corresponding to codes and categories in the 

data, and finally, written and ordered instructional objectives flowing into 

an artery toward the intended student. 

The plan in this study included data collection, analysis and transfer. 

Each of these three areas included resource considerations in three primaiy 

areas: personnel, equipment, and time. An example of the flow of data whl 

be incorporated into the description of the five-step simultaneous field 

activities after this overview of the data flow plan. 
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4.4.8.1 Flow Plan for Data Cohection 

This segment of the flow plan is initially addressed in the planning 

sessions for research design. In this study, the plans for data collection 

were altered and updated while in the field research environment. The 

personnel aspect of the cohection plan remained nearly constant. I was the 

principal collector of data, and Jerry, my assistant, collected specific types of 

data under my direction and supervision. The only change to this 

arrangement was the addition of Shelly's (Williams Labs) offer of 

quantitative support data. These data were used to provide support for the 

instructional objectives developed from the qualitative data. 

The equipment resources used in the collection effort changed in 

number, but not in type. Initially, the data collection plan called for one 

audio tape recorder (and one backup) to be used for taping air crew 

interactions during specific phases of the simulator study, as well as for 

capturing interviews. At the suggestion of Lt Maxwell, a copilot on one of 

the air crews, I modified this plan to give eveiy crew member a tape 

recorder. His recommendation, "Tell me what you want to know, leave me a 

tape recorder and you won't have to ask me ah of these questions" provided 

a less obtrusive method (fewer interviews) for getting greater amounts of 

data. It also provided an opportunity to get some data from periods when I 

was unable to observe. This development meant that I had to increase the 

number of tape recorders in use from one (for recording off the simulator 

intercom system) to five (one for each crew member). 

The planned time ahotted for data collection also remained relatively 

constant throughout the study. There were specific occurrences which 

required a more concentrated interview schedule, such as debriefing periods 

280 



with the flight crew immediately after very good or very bad performances, 

but these were anticipated if not pre-planned. The following example was 

taken from a typical day of data collection. Each of the telephone calls or 

meetings provided opportunities for informal conversational interviews. 

0800-0820: Meet with Dr. Strem from Wilhams Lab, provide 

inputs for next study's schedule 

0820-0830: Meet with Shelly, discuss quantitative data forms 

and transfer 

0835-1045: Participant obseiwation (in WST) of night air 

refueling procedures and air crew coordination 

1235-1250 p.m.: Telephone Walter to verify transfer and 

discuss last night's data 

3:45-4:30 p.m.: Participant observation (in WST) of air 

refueling 

4:30-5:30 p.m.: Write up of participant observation field notes 

6:45-9:30 p.m.: Participant Observation and audio tape (in 

WST) air crew low level bomb run mission segment 

9:30-10:45 p.m.: Write up of participant observation field notes 

This schedule shows multiple opportunities for data collection, primarily 

from participant observation, audio tapes, and inteiwiews. It illustrates 

how the daily schedule was the driving force in the data collection flow plan 

for this study. 

In summaiy, the plan for the cohection of the data remained nearly 

stable throughout this study. Accepted qualitative methods were used to 
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gather data. Pilot studies conducted in advance of the field research, 

estabhshed a sound plan for data collection resources. 

4.4.8.2 Flow Plan for Data Analysis 

In contrast to the data collection plan, the data analysis plan was 

changed slightly at several points during the course of the study. The 

personnel factor remained stable. I was the primary analyst of all data. 

Jerry, my navigator assistant; Walter, the East Coast consultant; and Lt 

John Bass, at the 833rd curriculum development branch, all served to 

review the materials and to answer questions that arose. In this role of 

peer debriefer, they all were kept in touch with the on going status of the 

research and were aware of the final product we were working towards, the 

fatigue training module. 

The equipment resources planned for data analysis changed 

significantly once I was in the field. My entering plan was to use a 

qualitative software program called The Ethnograph to sort and analyze 

data in the field. During the preparation phase of this study, I planned to 

receive training on this software at the computer lab in the College of 

Education. I had not anticipated the additional time requirements needed 

to complete the extensive hterature review for this study, and the training 

on The Ethnograph was what fell out of the schedule. Consequently, I 

entered the field without a solid plan for data analysis other than "cutting 

and pasting" to sort data. My father used to tell me that "necessity is the 

mother of invention" and such was the case in this study. After one or two 

aborted at tempts at copying, cutting, and pasting, I developed the plan for 

using index cards with colored stickers, organized by rows in the corner of 
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my room. I found this method worked well for me, allowing me to see "the 

big picture" whhe standing in the middle of my room, the hub of the 

analysis effort. In addition to the index cards and stickers, I also added 

graph paper and a sketch pad to my analysis package, for use in 

conceptuahzing and sketching the various problem domains. 

I initially anticipated that there would be adequate time each 

evening to analyze the data collected during that particular day, but the 

changing daily participant observation schedule prohibited this regular 

time block approach. As an alternative, I was forced into a somewhat more 

reactive mode, but one I still found to be workable. Each day around 4:30 

p.m., Dr. Strem would notify me of any required changes to the schedule for 

the following day. Between this notification and lights out (bedtime), I 

would sit for a few moments to block out the next day's data analysis time 

blocks. I found it advantageous to separate these blocks into a morning, 

afternoon, and evening session when possible, to avoid burnout, or over 

saturation with the data. From the previous description in a "Day in the 

life of accelerated curriculum development," the following example was 

typical of a daily data analysis schedule: 

0600-0745: Review and mark last night's audio tapes for 

course content utility 

2:00-3:30 p.m.: Code and index field notes from yesterday and 

this morning using applied communications theory and 

mission goal tree 

6:00-6:45 p.m.: Write up new instructional objectives based on 

earher data analysis, (those reviewed by Walter this a.m.). 
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Fax to John at 833rd CCTS curriculum development branch 

11:00 p.m.-12:15 a.m.: Edit audio tapes (last night's) for 

transcription 

It can be seen from this typical day that the data analysis schedule was 

typically fragmented. This separation of analysis periods was based on 

available time slots, but also served to provide much needed breaks from 

the data. It would seem from the breakdown of data collection and data 

analysis time, that there was not sufficient time available to sufficiently 

analyze all of the data collected. A determination was made early to 

analyze all of the fieldnotes and only selected parts of the audio tapes. I 

decided tha t the first analysis of the day would be to listen to and mark the 

audio tapes for further immediate analysis or later analysis and 

interpretation. 

In summaiy, the flow plan for data analysis was seen as emerging 

during the study. Although personnel requirements remained constant, 

equipment changes were required due to the failure of the researcher to 

provide for adequate preparation and training time to master qualitative 

analysis software prior to entering the field. Time management for 

quahtative analysis was more reactive than initially anticipated, with a 

daily scheduhng process required for adequate data analysis in the field. 

4.4.8.3 Flow Plan for Data Transfer 

An essential step in this accelerated curriculum development process 

was transferring data from the field research environment to an outside 

curriculum development consultant, as well as to the home base (Thomas 
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AFB) curriculum development branch. The plan for data transfer matured 

throughout the first few weeks of the field research until an established, 

agreed upon protocol was worked out between the three links in the data 

chain, the outside consultant (Walter), the curriculum development branch 

(Lt John Bass), and myself 

The personnel involved in the plan for data transfer remained 

constant throughout the study. This was critical to the overall success of 

the project. Ah members of the curriculum development team understood 

the nature of the accelerated effort and expedited the development at eveiy 

opportunity. Moving the data was a high priority for each and eveiy 

member of the team. Only once during the study did data "sit" for more 

than one day before reaching it's final destination at the curriculum 

development branch at Thomas AFB, where it undei-went final conversion 

into course materials. For three days, following the B-IB crash (with a crew 

from Thomas AFB on board) on Nov 31, the data lay dormant. 

The equipment for data transfer also remained constant throughout 

the study, but it was used differently at the end of the study than at the 

beginning. Initially, I envisioned a daily fax between Walter on the east 

coast and myself, as well as between myself and Lt Bass at the 833rd CCTS 

curriculum development branch. The fax would be supplemented on a 

weekly basis by supporting materials. As the study materialized, it quickly 

became apparent tha t Walter and John could not perform a review of the 

faxed objectives or course materials without some of the background 

materials from which they were derived. At Walter's suggestion, we began 

the practice of daily computer file transmission and follow-up 

teleconferences. This practice proved to be fruitful and productive, and was 
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continued, based on Walter's availabihty (he had a real job to do, too) until 

the completion of the study. 

The time management of data transfer was important, if not 

demanding. Although the transmission of data, either via fax or computer 

file transmission did not take up much time (< 2 min. average), the timing 

of these transmissions were of paramount importance. For example, to take 

advantage of time available to work the data in the field, as well as the time 

difference plan with Water on the east coast, the faxed data transfer from 

me to him had to take place in the evening. His review and remarks needed 

to be returned to me early the next morning. A mid-day computer file 

transfer worked well for both of us. The end of day fax to the curriculum 

development branch was more flexible. It could take place whenever the 

data was ready (i.e., objectives written and supporting materials developed 

if applicable). As this was the last stop on the data train (prior to the 

student), we shipped the data when it was ready. The following are 

examples of data transfer types and times from the typical accelerated 

curriculum development day: 

0830-0835: Pick up fax from Walter, call to set up afternoon 

data transfer (1230) 

1215-1230 p.m.: Set up for computer file transfer 

1230-1235 p.m.: Modem in to Walter's computer and transfer 

files 

1235-1250 p.m.: Telephone Walter to verify transfer and 

discuss last night's data 

6:00-6:45 p.m.: Write up new instructional objectives based on 
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earher data analysis, (those reviewed by Walter this a.m.). 

Fax to John at 833rd CCTS curriculum development branch 

In summary, the flow plan for communications and data transfer 

using fax and computer file transmission was sound upon entering the field. 

but required modification to optimize its potential once in the field. 

Personnel working all ends of the data remained stable throughout the 

study. It is felt tha t this was an important factor in the success of the 

overah effort. Equipment was used differently at the end of the study than 

at the beginning, but the equipment requirements did not change. Finally, 

time management was crucial to data transfer in order to maximize 

efficiency of curriculum development operations. 

4.4.9 Develop the Ancillaiy Support Network (ASN) 

This is discussed as a major finding of the study and will not be 

detailed here. In summaiy, this research was greatly aided by the 

development of an ASN to address equipment and technical expertise 

problems encountered in the field. By taking time to personally thank each 

helpful individual as well as memoing their immediate supeiwisor with 

details as to the extra effort provided by one of their employees, I was able 

to build a base of support in the field research environment. This was 

critical in overcoming obstacles which I was not equipped for in the field. 

4.4.10 Simultaneous Field Activities 

The essence of the accelerated curriculum development prototype 

model was the five-step simultaneous field curriculum development process. 
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This process has been described in various parts of this report as it related 

to other major findings of this study, such as role combination, time 

management, and connoisseurship. Although it may appear complex, in 

practice the process was integrated and operated smoothly. The first four 

parts of the field effort, gathering data, real time data analysis, 

conceptualization of the problem, and developing strategies of instruction, 

ah interacted with each other. The fifth step, writing the instructional 

objectives, was the anticlimactic (but gratifying) conclusion of the effort. 

After the instructional objective was written and faxed to the curriculum 

development branch at Thomas, Lt Bass proceeded with the normal militaiy 

instructional design system (ISD) procedures for completing course 

materials. For the purpose of this study, once the instructional objective 

was written and transmitted, the accelerated curriculum development 

process was complete. It is possible that further development of 

instructional materials could have taken place in the field environment. 

The simultaneous field process is illustrated best by an example. The 

end product of this example is the instructional objective on Defensive 

System Officer (DSO) communication used as an example earher in this 

report. The example begins with a participant observation period and ends 

with the t ransmit tal of the objective to Lt Bass at the 833rd curriculum 

development branch. 

The fohowing is an example of how the coding process was 

accomphshed in the field and illustrates the chronological flow of the data 

through the five-step field process. It highlights data collection, analysis, 

and conceptualization, leading to the development of an instructional 

strategy and finally into an instructional objective. 
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16 Nov 92: 

Audio Tapes of B-IB air crew communications were collected 

during a segment of a mission where the crew members had 

been awake for over 24 hours. These tapes were recorded 

during a bombing run portion of the mission where clear and 

concise communications were required. Field notes mention 

DSO communication problems four times during one bomb run, 

highlighting an area for analysis. 

The interaction between gathering and analyzing data is shown. 

During participant observation, it was noticed that the DSO was often the 

weak link in the crew chain due to poor communication. 

11:30 a.m./17 Nov 92: 

The recorded materials were reviewed (listened to) by the 

researcher and his navigator assistant, to determine a general 

impression of the fatigue effects on the crew performance. 

Fieldnotes were analyzed with Endsley's (1989) Mission Goal 

Tree. In this example, the tapes and fieldnotes were found to 

contain potentially important data relating to avoiding or 

defeating enemy threats , code 4.2 on Endsley's (1989) Mission 

Goal Tree. There seemed to be a common thread of 

communication (or lack there of) running through the 

problems encountered. 
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Using axial coding procedures, some of the data were coded into two areas, 

defeating enemy threats and DSO communication error. Both observers will 

now carefully focus on DSO communication. This shows the interaction 

between data analysis and collection. Now that we had begun to identify a 

potential area of interest, we would observe it more carefully. 

9:30 p.m./17 Nov 92 

Verbatim transcripts of the tapes were made after defining the 

areas of maximum interest. We now referred to these areas of 

the missions as "data target zones." These target zones were 

approximately 15 minutes long and were taken during the low 

level bomb runs. A portion of the specific transcript illustrates 

the data in this example. The air crew was flying a low level 

bombing run over enemy territory when the following 

discussion took place. Throughout the transcript, crew 

members are identified as follows: 

P = Pilot; C = Copilot; O = Offensive Systems Officer; and 

D == Defensive Systems Officer. 

D: Phot, come left, uh, left 30 degrees for, uh, SAM (surface to 

air missile) avoidance (last portion barely audible). 

P: Say again D, I can hardly hear you (loudly with frustration 

and irritation evident). 

D: Come left now! 

P: To what heading? (pilot begins a shallow left turn) 

O: Disregard maneuver, we are committed to the target 
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(meaning the pilot should have maintained heading instead of 

turning). Come back to bomb run heading 266 (degrees). 

P: Shit! We're too far off heading we'll never get back in time 

(the aircraft is rapidly approaching a bomb release point, and 

the crew must pass over the target on a given heading +/- 5 

degrees or withhold their weapons due to collateral damage 

considerations. The pilot has waited too long to react). 

C: Real nice fellas (dripping with sarcasm). 

P: Shut up. Bob. 

Field notes supplemented this transcript and noted that the B-IB simulator 

instructor control screen (which displays data relevant to the overall 

scenario) showed that the aircraft had been successfully engaged by enemy 

fire, in short, they were shot down. Even if the surface to air missile had 

not hit them, the crew was overcome by events and would not have been 

able to successfully deploy their weapons. The entire event was 

precipitated by poor communication between the pilot and the DSO which 

required a repeated message. 

5:30 a.m./18 Nov 

The transcripts were coded through detailed analysis (Strauss, 

1987), using applied communication theoiy, specifically 

Foushee and Kanki's (1989) 18 types of air crew 

communication. In this case the precipitating event was a 

"repeat," number 14 on the hst of aviation communication 

types. 
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The data were sorted and coded by two types of theoiy. Endsley's 

(1989) situational awareness theoiy provided codes to sort the event into a 

specific sub category of the mission. Foushee and Kanki's (1989) applied 

communication theory paces delineates this data piece as a "repeat" within 

the "avoid or defeat threats" sub-categoiy. 

18 Nov-30 Nov 92: Data collection and analysis continued, 

with the researcher focusing on target areas while uncovering 

other problem domains for all air crew members and the crew 

as a whole. A single event would not be enough to prompt the 

researcher to write an instructional objective in this area. 

However, as more data were collected it became apparent that 

there were sufficient data to warrant an instructional 

objective. Additional data revealed that poor DSO 

communication was often resulting in inadequate defensive 

maneuvering resulting in successful enemy engagement (shot 

down) or excessive maneuvering because the DSO did not 

communicate the "cease maneuver" call at the appropriate 

time. The aircraft must be within certain parameters, for 

example less than X degrees of bank and at least X feet above 

the ground (actual numbers are classified). If the DSO does 

not call for the phot to cease maneuver at the appropriate 

point, the aircraft cannot deliver its weapons. 
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8:30 a.m./30 Nov 92 

Researcher sketches DSO problem domain for all studies to 

date, noting low level target area as the single largest problem 

domain. 

I was now able to conceptualize the problem and begin to develop 

instructional strategies to combat it. I determined instruction should focus 

on requiring the DSO to effectively communicate intentions and actions in 

the low level target area. The collection and analysis of new incoming data 

continued to focus on this area. As new data were added, the problem 

domain was expanded accordingly. 

10:30 a.m./20 Nov 92 

Using Yelon's (1991) Objective Writing Worksheet the 

following instructional objective was created. 

Given ten low level enemy engagements, each requiring air 
crew coordination and communication, the Defensive System 
Officer will be able to effectively communicate the desired 
defensive action maneuver to the pilot according to applicable 
tactical doctrine. The maneuver must result in successful 
evasive action whhe stih allowing the aircraft to deploy 
weapons within estabhshed parameters. No more than one 
repeat of the communication is allowed for successful 
completion of this objective. 

Although the objective had been written, the quahty control process in place 

required an independent review. The proposed objective was transferred 

along with supporting data to Walter, the East Coast consultant. 

7:30 p.m./20 Nov 92 

Faxed objective to Waher and transferred computer files with 

supporting data. 
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8:30 a.m./21 Nov 92 

Walter calls and says "looks good." 

8:45 a.m./21 Nov 92 

Final objective faxed to Lt. Bass at 833rd curriculum 

development branch. 

With the faxing of the objective to Lt Bass, the accelerated development 

process for this particular problem area was completed. I was normally 

developing four to six objectives simultaneously, and this example 

illustrates a fraction of a continues process in the field. Thirty three 

instructional objectives were developed in all during this study. 

In summary, the simultaneous field activities were smoothly 

integrated together to develop meaningful and relevant instructional 

objectives. The interaction between steps in the process allowed the 

objectives to "grow" out of the data, and one significant event would often 

prompt a more detailed analysis of the phenomenon in question. Using the 

trained eye of the connoisseur, the researcher/curriculum developer was 

able to rapidly produce high quality, relevant instructional objectives. 

4.4.11 Theoretical Sampling of 
the Prototvpe Model 

Upon exiting the field research environment and completing final 

analysis of the curriculum development data, I sought feedback from other 

curriculum development experts on the prototype model. I mailed the 

completed prototype, along with guidehnes for it's use, and an open ended 

questionnaire (Appendix B), to 25 curriculum development experts chosen 
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with the help of my dissertation co-chairs. The experts were from the fields 

of higher education (9), industry (8), and the military (8). I received 10 

responses, four from higher education, three from industry, and three from 

mihtary curriculum development experts. Their responses ranged from 

generally positive to middle of the road. The most common critique of the 

model was that it was too linear (5). One respondent commented that the 

needs analysis step should be taken into the field if I was truly probing new 

territory. A final adaptation grew out of a telephone discussion on the 

"linear" critique with a respondent. After I explained my discovery of the 

Ancillary Support Network, she commented, "Why isn't it in the model? 

That is significant." I followed up each critique with a telephone inteiwiew 

if there were any comments or critiques I did not understand. 

I followed up each comment on the structure of the model with a 

phone call to the respective respondent and made three modifications to the 

model based on their inputs. 

1. I removed the arrows from the preparation steps in the model, and 

expanded the comments in the guidelines for use to include the words, 

"Preparation steps listed above may be accomplished in any order or 

omitted depending on individual circumstances." This sufficed to address 

the critique on the linear aspect of the initial prototype. 

2. I expanded the block on task analysis and needs assessment down 

into the field research environment to show how the needs assessment and 

task analysis may continue into the research environment. 

3. I included the development of the Ancillaiy Support Network as a 

step in the model after entering the field research environment. 

In general the respondents felt that this prototype had significant 
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potential utility in highly specified cases, but did not have great utility in 

day to day curriculum development efforts. This was exactly the role that I 

had designed the prototype to fill. 

4.4.12 Concluding Remark 

As stated in the beginning of this chapter, this research had five 

important findings related to accelerated curriculum development. They 

are stated as they relate to the four research question and theoretical 

framework for their interpretation: 

1. How will the combination of curriculum developer and researcher 

roles accelerate curriculum development in this instance of urgent need? 

l a . Combining researcher and curriculum developer roles 

accelerated curriculum development in this instance of urgent need. 

The researcher used curriculum development theoiy and qualitative 

research theoiy to develop and interpret this finding. Specifically, Tillman 

and Gustafson's (1991) concept of a "model master," or development or 

abstraction of the ideal model who possess the required skills and 

knowledges to accomplish a specific task, was used to interpret data related 

to accelerating curriculum development in a field research environment. 

2. What skills, techniques, and supplies facilitate the accelerated 

curriculum development process in the field? 

2a. The researcher/curriculum developer had to be well grounded in 

the applied and theoretical dimensions of the area he was researching 

(connoisseurship). Specific preparatoiy steps were required to prepare this 

researcher for the role of connoisseur to facilitate accelerated curriculum 

development prior to entering the field research environment. The theoiy 
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apphed to develop this finding on preparation was Eisner's (1991) 

connoisseurship. The abihty of the model master to make fine grained 

discriminations in the data was an essential skill required for accelerated 

curriculum development in the field. 

3. How can a field researcher/curriculum developer manage his/her 

time to effectively accelerate curriculum development in the field? 

3a. Effective time management and organizational skills were 

essential prerequisites for successful accelerated curriculum development. 

Greer's (1991) curriculum development management theory. Diamond's 

(1989) theory on curriculum development "work flow by time" in higher 

education and Yelon's (1991) instructional objective writing tools, were all 

applied in developing this finding. 

4. What interaction sets, or social networks, facilitate effective 

curriculum development in the field? 

4a. Five interaction sets: (1) curriculum development team, (2) 

fatigue effects research team, (3) research team-flight crew interaction set, 

(4) ancillary support network, and (5) family, were identified in this study. 

Each played a different role in conducting accelerated curriculum 

development in this field research environment. Furlong's (1976) 

interaction set theoiy and Hamilton and Parker's (1990) basic model of 

communication were used to develop and interpret findings in this area. 

4b. Once in the field research environment, the development of an 

Ancillary Support Network (ASN) through effective communication greatly 

aided and accelerated the curriculum development effort. The forming of 

the ancillary support network was an unexpected and important finding. 
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An unanticipated finding was the discovery of an effective process, 

conceptualization of the problem domain, with which to develop key 

strategies to develop training solutions in a given problem area. Although 

it did not address a specific research question, the researcher argues that it 

is an important finding relative to understanding the process of accelerated 

curriculum development in a field research environment. As such, it falls 

under a primary purpose of this research, the study the accelerated 

curriculum development process. This finding was uncovered through 

application of curriculum development theory related to needs assessment, 

specifically the requirement to define education/training needs contained in 

the military ISD model (DAF, 1986). This need was defined and ihustrated 

through use of the qualitative research technique of graphic representation 

(Strauss, 1987). 

5. Simultaneous data collection and analysis accelerated curriculum 

development by allowing the researcher/developer to conceptualize the 

problem domain (educational need) and develop appropriate strategies of 

instruction. The result from this process was written and ordered 

instructional objectives. 

Throughout the cohection and analysis of these data to produce the 

above findings, extreme care was taken to systematically use accepted 

qualitative methods and apply relevant theoiy across the data. 

Credibility concerns were addressed primarily in five ways. 

1. Member checking of ah interview and most participant 

observation data by appropriate participants in the study. 

2. Peer debriefing was used extensively. Walter provided curriculum 

development debriefing, and two members of my qualitative research class 
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as weh as my dissertation committee co-chair provided ongoing methods 

debriefs. 

3. Referential adequacy. This study produced a huge quantity of 

data. Findings were based on data collected through different methods and 

at different times. Prolonged engagement with persistent observation of the 

study's participants provided more than adequate referential data. 

4. Triangulation. Similar findings across data types are identified 

throughout this chapter, including some quantitative support materials. 

5. Disciplined subjectivity. The researcher's reflexive journal 

tracked the subjective state of the researcher. When subjectivity could not 

be controlled, it was identified and factored into the analysis. 

The researcher argues for transferability of these findings to other 

urgent need settings in higher education. The use of the case study method 

and thick narrative description of settings and events should allow the 

reader to mentally overlay his or her own particular environment or 

circumstances onto this study and model and determine it's potential 

transferability to their own unique environment. 

This research addressed many questions, but many more remain to 

be asked and answered. Fohow-up implementation studies in other higher 

education arenas will be required to further validate the findings of this 

research. 
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CHAPTER V 

SUMMARY, CONCLUSIONS, AND IMPLICATIONS 

FOR FURTHER RESEARCH 

5.1 Introdnrt.ion and Overview 

In Chapter V, the researcher will accomplish four tasks: (1) present a 

general summaiy of the study, (2) draw conclusions, (3) present the 

prototype model for accelerated curriculum development with implications 

for use in higher education, and finally, (4) pose questions that warrant 

further investigation. As repeated throughout this report, this research was 

designed to fill a gap in existing curriculum development theory and 

practice. The research problem was the lack of a curriculum development 

model to accelerate curriculum development under conditions of urgent need 

in critical higher education settings. This gap in coverage for accelerated 

curriculum development in urgent need circumstances was discovered when 

the researcher sought from the literature a solution to a problem 

occasionally encountered in curriculum development efforts, namely, the 

requirement to accelerate curriculum development during conditions of 

urgent need. In several critical fields, delays in dissemination of critical 

new research findings have life and death implications. These critical areas 

in higher education include medicine, industrial safety, and aviation safety. 

This study used an example of urgent need training in aviation safety, 

specifically, the impact and effects of extreme fatigue on B-IB bomber flight 

crew performance. The researcher used this specific urgent need example to 

study the greater question of accelerated curriculum development. One 

purpose of the study was to develop a prototype model for use under 
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circumstances of urgent need. The second purpose of this study was to 

study the process of accelerated curriculum development 

This was a three-phase, case study in accelerated curriculum 

development as it was apphed in one specific example of urgent need, 

fatigue effects on B-IB bomber flight crew performance. The specific 

performances analyzed were associated with air crew coordination, 

commonly cahed Crew or Cockpit Resource Management (CRM). The first 

phase of the study focused on an instance of urgent need, looking for factors 

relevant to accelerating curriculum development. The second phase was the 

analysis of these factors, using theory taken from the fields of curriculum 

development, group dynamics, and applied communications, to determine 

salient themes regarding curriculum development processes. In the third 

and final phase, the findings of the analysis were utilized to construct a 

model for accelerated curriculum development. The researcher will present 

an overview of the literature review, methods, and data analysis procedures 

prior to presenting his conclusions. 

5.2 Summarv 

This summary begins with a description of the hterature review 

required for this study. The research questions are restated for reader 

continuity. The researcher then briefly describes methods, credibility 

concerns, and completes the summaiy of the study with the research 

findings tied together with the respective questions and relevant theoiy. 
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5.2.1 Literature Review 

This research effort required a detailed analysis of three areas within 

the htera ture : (1) curriculum development with a focus on instructional 

design, (2) fatigue effects with specific focus on its integration and effects on 

the aviation training area of Crew Resource Management (CRM), and (3) 

communication theory and small group dynamics. Throughout this 

synopsis of the li terature review, all cited references represent major 

theoretical perspectives which guided this study. 

First, the researcher searched the literature, looking for a model to 

address accelerated curriculum development needs. Although none were 

found which adequately addressed ah of the aspects of urgent need 

curriculum development, several models contained steps which appeared 

promising for accelerated curriculum development. The researcher 

combined pieces of several models discovered in the review of the literature 

(Burke & Caplinger, 1992; DAF, 1986; Diamond, 1989; Flanagan, 1954: 

Geyeski, Wood, & Ford, 1992; Gustafson & Tihman, 1981; Norton, 1990), to 

construct an early version prototype with which to enter the field research 

environment. The decision was made to attempt simultaneous research and 

curriculum development in a field research environment, by initially 

combining the roles of researcher and instructional designer. The literature 

further pointed out guidance in objective writing and instructional design, 

useful in the field curriculum development process (Gagne, 1985: Greer, 

1991; Mager, 1962; Yelon, 1991). 

The researcher gained access to a research environment where a 

nationally known research laboratoiy was conducting cutting edge research 

on the effects of extreme fatigue on United States Air Force flight crews in 
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the B-IB bomber simulator. The Whliams Lab team was attempting to 

ascertain if the air crews could safely fly several bombing missions of 

extended duration (36 hours). The Williams Lab study was funded by the 

Air Force, who was concerned that new mission requirements, for example, 

multiple bombing missions of extended duration, would exceed the 

capabihties of the air crews. The requirement for training to address the 

hazards inherent in fatigued flying, as well as potential counter measures 

to these hazards, was the driving force behind the urgent need requirement 

for the fatigue course materials. In a nutsheh, the requirement existed to 

possibly require B-IB air crews to fly several long duration missions back to 

back, and there was no training in place to prepare them to cope with the 

extreme fatigue they would encounter on these missions. 

The li terature review was therefore expanded to include a second 

area. The researcher saw it was essential to grasp a firm understanding of 

the nature of fatigue as well as the course content areas in the B-IB crew 

members current training in which this new fatigue training module would 

be offered. The literature on fatigue and Crew Resource Management 

(CRM) was extensively reviewed as a preparatoiy step for developing a 

fatigue effects training module which would be offered within an existing 

Air Force CRM course. The hterature on fatigue and CRM suggested that a 

great deal of research had been done in the area of fatigue. However, the 

direct effects of extreme fatigue on CRM skills, such as air crew interaction, 

communication skills, and decision making, had not been studied to the 

extent required to build an adequate fatigue effects training module for the 

B-IB flight crews specific mission tasks. The hterature review also traced 

the development of CRM training over the past 15 years. This hterature 
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demonstrated tha t academically and technologically current CRM training 

programs were more than merely awareness seminars. To place the 

urgently needed fatigue training module into a current CRM training 

program, objectives would need to be written that could be used in actual 

simulator or in-flight training profiles. This discovery of action oriented 

CRM training guided and focused the curriculum development effort 

towards developing instmctional objectives that stressed behavioral 

capabilities as opposed to mere knowledge element retention. 

Relevant and useful tools and theories were uncovered to guide 

initial sorting and etic coding of the data in the field. One example, used 

extensively to categorize data related to flight mission performance in this 

effort was Endsley's (1989) Mission Goal Tree, as weh as her basic 

situational awareness theoiy. 

The final area of the literature review required for the completion of 

this research was a through review of communication and small group 

theoiy. This area of review was required for two major reasons. The first 

was to re-familiarize the researcher with a basic model of communication 

(Hamilton & Parker, 1990). This basic model assisted the researcher in 

analyzing air crew communication effectiveness while engaged in prolonged 

periods of participant observation of the B-IB flight crews. The second 

purpose of the communication theory review focused on applied 

communication theory (Foushee & Kanki, 1989). Their 18 types of cockpit 

communication guided initial sorting and categorization of the audio taped 

transcripts of air crew communication. 

Small group theory was reviewed for utility in studying small group 

performance as it related to both the air crew and curriculum development 
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groups. Hamhton and Parker (1990) detailed several group task and 

maintenance functions, as well as negative group behaviors which helped 

the researcher identify these behaviors in the field. Furlong's (1976) 

Interaction Sets were also used to guide the sensitive analysis of group 

performance. Looking at the nuances of individual interaction within the 

small groups helped the researcher uncover several relevant points relating 

to accelerated curriculum development. One example was the discoveiy 

that when interacting with a scientific research team, arriving early is not 

always called for or even accepted, as the researcher discovered during the 

initial contact with the research team from Williams laboratory. 

This extensive review of the literature not only served to prepare this 

researcher, but the process and requirement for conducting a literature 

review also emerged from the data as a required step in the final prototype 

model for accelerated curriculum development. A detailed review of related 

li terature became key to developing the connoisseurship (Eisner, 1991) 

required for effective accelerated curriculum development in a given content 

area. 

5.2.2 Research Questions 

Four research questions addressed the accelerated curriculum 

development process as investigated in this instance of urgent need. These 

questions were developed to probe areas required to produce a prototype 

model for accelerated curriculum development. 

1. How will the combination of curriculum developer and researcher 

roles accelerate curriculum development in this instance of urgent need? 
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2. What skihs, techniques, and supphes facilitate the accelerated 

curriculum development process in the field? 

3. How can a field researcher/curriculum developer manage his/her 

time to effectively accelerate curriculum development in the field? 

4. What interaction sets, or social networks, facilitate effective 

curriculum development in the field? 

5.2.3 Methods 

This report was an interpretive case study (Merriam, 1988; Patton, 

1990) in curriculum development using qualitative methodology. The 

qualitative paradigm was selected for its flexibility and utility in 

discovering the perceptions of the study's participants as well as to study 

the process of accelerated curriculum development. For ease of methods 

discussion, study participants were divided into two categories, curriculum 

development participants and fatigue effects study participants. Although 

there was some overlap within these categories, they suffice for discussion 

of the qualitative tools utilized in the data collection and analysis of each. 

This was a three-phase study. In phase one, the researcher studied 

an instance of urgently needed training, for which research-based course 

content was required. As part of an Air Force funded research project 

studying fatigue effects on air crew members, the researcher gained access 

to a team assembled by a well-known research laboratoiy to study the 

fatigue effects phenomenon. The goal of this researcher was to rapidly turn 

research findings into course materials while simultaneously studying the 

processes required to accomphsh accelerated curriculum development. 

Fohowing an extensive literature review, it became apparent that there 
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were no existing curriculum development models that adequately addressed 

ah of the aspects dealing with accelerated curriculum development. A 

research design was estabhshed that focused on the processes required for 

accelerated curriculum development. 

In phase two, the researcher entered the field to simultaneously 

cohect data on fatigue effects and curriculum development. During this 

data collection period, the researcher/curriculum developer developed 

strategies of instruction and 33 instructional objectives for a fatigue effects 

training module, while accelerating the curriculum development process by 

from four to nine months over the traditional mihtaiy ISD model. 

In phase three, the researcher developed a prototype model for 

accelerated curriculum development, using themes that emerged from the 

data analysis. A theoretical sampling was done on the prototype model, 

using feedback from ten curriculum development experts in higher 

education, industry, and the militaiy. The names of the 25 experts 

surveyed (only ten responded) are listed at Appendix C. Final adjustments 

were made to the model and the research report was completed. 

Participant observation (Lincoln & Guba, 1985) was used to discover 

pat terns within comprehensive data as they related to various research 

questions. Participant observation was the primary data collection method 

utilized by the researcher in this study. 

Audio tapes were used extensively during phase one, the fatigue 

effects portion of the study. Care was taken to supplement the recorded 

materials with adequate and extensive field notes (Bogdan & Biklen, 1992). 

Audio tapes of air crew member interaction during simulator missions as 
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well as after-mission interviews were transcribed verbatim for later 

analysis (Bogdan & Biklen, 1992). 

Structured and informal conversational interviews (Patton, 1990) 

were utilized to probe areas identified during participant observation. 

Some of these areas required further data collection to uncover salient 

themes, or to get at participants' perceptions. Informal conversational 

interviews allowed the participants to cover areas important to them, while 

structured interviews were used to uncover data that required a 

comparative analysis between groups (Bogdan & Biklen, 1992; Goetz & 

LeCompte, 1984). 

Three types of documents were used to provide additional data for the 

study (Bogdan & Biklen, 1992). Government correspondence in the form of 

memos, electronically transmitted messages, and curriculum development 

production documents, helped to establish a trail through which traditional 

and accelerated curriculum development timelines were tracked. Personal 

history and flying experience summaries were used to gain perspective on 

individual participants in phase one of the study. Additional documents 

compiling air crew performance in the aircraft simulator were used to help 

ascertain the performance of the flight crew under conditions of extreme 

fatigue. 

An open-ended questionnaire (Blase, 1986) was utilized to gain 

personal perspectives of the 16 air crew members following each simulator 

"flight," providing a total of 48 responses. This questionnaire is included in 

Appendix A. Questionnaires were used instead of inteiwiews because the 

fatigued air crew members preferred not to be interviewed following the 

long simulator flight. Questionnaires could be completed following a rest 
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period and the questionnaire was considered less intrusive (and therefore 

more acceptable) to the fatigued crew members. Additionally, a short open-

ended questionnaire was used to gain theoretical sampling (Strauss, 1992) 

or feedback from 10 curriculum development experts on the completed 

prototype model for accelerated curriculum development. The theoretical 

sampling package is contained in this report in Appendix B. 

5.2.3.1 Data Analysis 

The data were analyzed using codes that emerged from the data as 

weh as those taken from existing theory (Bogdan & Biklen, 1992; Strauss, 

1987). Initially, the researcher used codes drawn from the literature, often 

referred to as "etic" codes, to assist in initial sorting of the data. These 

codes included those drawn from aviation applied communications theoiy 

(Foushee, 1884; Foushee & Kanki, 1989), group dynamics (Furlong, 1976), 

and Flanagan's (1954) Critical Incident Theoiy. 

As analysis continued, "emic" codes emerged from the data and more 

detailed analysis was possible. Jung (1991) refers to etic codes as an 

outsider perspective and emic codes as an insider perspective. Multiple 

"run throughs" of the data were accomplished using a final selective coding 

process in the field. The codes which resulted from these analyses were 

cohapsed into several major categories and later interpreted, producing the 

salient findings relating to accelerated curriculum development found in 

Chapter IV (Strauss, 1987). 

The final step in the case study was the development and 

presentation of the data in the form of a prototype model for accelerated 

curriculum development. Using findings from the study, the researcher 
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re-shaped the original model which he had constructed for use prior to 

entering the field research environment. He then sent the prototype model, 

along with a two-page description and six-question open-ended 

questionnaire to twenty-five curriculum development experts from the fields 

of higher education, industry, and the military. This was not done as an 

at tempt to completely validate this model, merely to fine tune the prototype 

prior to formal presentation of the findings. Due to the highly specialized 

nature of the setting in which this prototype was developed, this researcher 

argues that further validation of this prototype must come from another 

study in which this model is used in a different urgent need setting. The 

researcher received feedback from ten curriculum development experts, and 

made final adjustments to the prototype model. The research report was 

then written up to discuss and present the findings. 

5.2.4 Credibilitv 

This researcher argues for the credibility of this study's findings as 

well as for transferabihty to other higher education settings based upon the 

systematic use of accepted qualitative research tools and techniques. 

Lincoln and Guba (1985) argue for credibility as an analog to quantitative 

internal validity. In short "does the research measure what it claims to?" 

Lincoln and Guba argue for transferability as an analog to external validity, 

or, "is this research useful beyond the narrow scope of the individual 

study?" The definitions and methods used to develop these findings; 

triangulation, peer debriefing, referential adequacy, member checking, 

prolonged engagement, and persistent observation, address vahdity 

concerns which are different than those in the quantitative paradigm, but 
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the s tandards for rigor are no less stringent. This study incorporated six 

estabhshed methods to address credibility and transferability concerns. 

These techniques were applied across eveiy phase of this study. 

Triangulation or cross-referencing between data types (Lincoln & 

Guba, 1985) was used to assist in verification of findings 

Peer debriefing (Lincoln & Guba, 1985) a strategy of discussing 

fieldwork, data collection, and analysis with a colleague not connected with 

the research, was used throughout the study. 

Referential adequacy is a term used by Eisner (1991) and Lincoln and 

Guba (1985) to describe a technique that temporarily "stores" data for later 

analysis, to determine if the same types of data yield the same types of 

findings when analyzed at different times. This technique was used 

following the initial analysis of both the fatigue effects data and the 

curriculum development data. 

Member checking (Lincoln & Guba, 1985) is a technique "whereby 

data, analytic categories, interpretations, and conclusions are tested with 

members of those stakeholding groups from whom the data were originally 

collected" (Lincoln & Guba, 1985, p. 314). Extensive member checking 

assisted in verifying participant intentions (i.e.. Did the participant mean 

what he said during an interview?), as weh as researcher conclusions and 

interpretations of events. 

Prolonged engagement and persistent observation (Lincoln & Guba, 

1985) are used to provide adequate depth of data. By being in the field 

observing and engaged with study participants over a prolonged period of 

time, findings are less likely to be based upon a single occurrence or 

aberration. 
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Finally, through extensive memoing in field notes and in the 

researcher's reflexive journal, the researcher made eveiy attempt to 

account for his own subjectivity (Peshkin, 1988), identifying areas in which 

it may have impacted the study. 

5.2.5 Major Findings and Thporetical FramPworVg 

The research questions and major findings are tied together with the 

theory used to discover and interpret the relevant findings within the data. 

In this way, the researcher will show how the study applied existing 

theories to the data to answer specific research questions. 

5.2.5.1 Role Combination 

1. How will the combination of curriculum developer and researcher 

roles accelerate curriculum development in this instance of urgent need? 

l a . Combining researcher and curriculum developer roles 

accelerated curriculum development in this instance of urgent need. 

The researcher used curriculum development theoiy and qualitative 

research theory to develop and interpret this finding. Specifically, Tillman 

and Gustafson's (1991) concept of a "model master," or an ideal model who 

possess the required skills and knowledges to accomplish a specific task, 

was used to interpret data related to accelerating curriculum development 

in a field research environment. 

5.2.5.2 Connoisseurship 

2. What skills, techniques, and supphes, facilitate the accelerated 

curriculum development process in the field? 
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2a. The researcher/curriculum developer had to be well grounded in 

the apphed and theoretical dimensions of the area he was researching. 

Specific preparatory steps were required to prepare this researcher for the 

role of connoisseur to facilitate accelerated curriculum development prior to 

entering the field research environment. The theoiy apphed to develop this 

finding on preparation was Eisner's (1991) connoisseurship. The abhity of 

the model master to make fine-grained discriminations in the data was an 

essential skhl required for accelerated curriculum development in the field. 

5.2.5.3 Time Management 

3. How can a field researcher/curriculum developer manage his/her 

time to effectively accelerate curriculum development in the field? 

3a. Effective time management and organizational skills were 

essential prerequisites for successful accelerated curriculum development. 

Greer's (1991) curriculum development management theory. Diamond's 

(1989) theory on curriculum development "work flow by time" in higher 

education, and Yelon's (1991) instructional objective writing tools, were all 

applied in developing this finding. 

5.2.5.4 The Interaction Sets 

4. What interaction sets, or social networks, facilitate effective 

curriculum development in the field? 

4a. Five interaction sets were identified in this study to answer this 

research question. They were:: (1) curriculum development team, (2) 

fatigue effects research team, (3) research team-flight crew interaction set, 

(4) ancihary support network, and (5) family. Each played a different role 
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in conducting accelerated curriculum development in this field research 

environment. Furiong's (1976) interaction set theory and Hamilton and 

Parker 's (1990) basic model of communication were used to develop and 

interpret findings in this area. 

4b. Once in the field research environment, the development of an 

Ancillary Support Network (ASN) through effective communication greatly 

aided and accelerated the curriculum development effort. The forming of 

the ancillary support network was an unexpected and important finding 

and is discussed independently of the other four interaction sets to 

highlight its importance. 

5.2.5.5 Conceptualizing the Problem Domain 

An unanticipated finding was the discovery of an effective process 

with which to develop key strategies to develop training solutions in a given 

problem area. Although it did not address a specific research question, the 

researcher argues that it is an important finding relative to understanding 

the process of accelerated curriculum development in a field research 

environment. As such, it falls under a primaiy purpose of this research, the 

study of the accelerated curriculum development proce.9.9. 

5. Simultaneous data collection and analysis accelerated curriculum 

development by allowing the researcher/curriculum developer to 

conceptualize and bound the problem domain (educational need) and 

develop appropriate strategies of instruction. The result from this process 

was written and ordered instructional objectives. This finding was 

uncovered through application of curriculum development theoiy related to 

needs assessment, specifically the requirement to define education/training 
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needs contained in the mihtary ISD model (DAF, 1986). Additionally, 

Flanagan's (1954) Critical Incident Technique was modified for qualitative 

use in developing this finding. Finally, Endsley's (1989) Mission Goal Tree 

was utilized to assist in structuring and interpreting the data. This 

educational need was defined and illustrated through use of the qualitative 

research technique of graphic representation (Strauss, 1987). 

The findings detailed above demonstrated that curriculum 

development could be achieved in an accelerated manner under conditions 

of urgent need. The accelerated curriculum development process in this 

study yielded ordered instructional objectives in the content area (fatigue), 

completed as early as 15 November, 1992. This was six and one-half 

months before the preliminary findings from Williams Lab were sent to 

mihtaiy headquarters on 5 May, 1993. As instructional objectives were 

developed, they were incorporated into the existing B-IB training courses 

and simulator training. The first fatigue effects training took place on 

Friday, 11 December, 1992, at a flying safety meeting of all B-IB aviators 

stationed at Thomas AFB. This demonstrated the capability to accelerate 

curriculum development in this particular instance of urgent need. It took 

less than six weeks from the beginning of the research with the air crews 

until some training and education was being accomplished. This can be 

viewed in contrast to the traditional militaiy curriculum development 

process, which only begins when research findings are published, and 

traditionally takes four to six months development time. The preliminaiy 

findings from Wilhams Labs were pubhshed on 5 May, 93. If we assume a 

four month, traditional military curriculum development period, it can be 

estimated that fatigue training developed by the military's standard 
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Instructional System Development (ISD) model would have been completed 

in September, 1993. As a resuh of this researcher's accelerated curriculum 

development effort, some fatigue training was offered as early as 11 

December, 1992. Thirty-three instructional objectives were all incorporated 

into existing training by 1 April, 1993, representing a five month to nine 

month (depending on reference date, 11 December, 92 or 1 April, 93) 

acceleration over traditional mihtary curriculum development. 

5.3 A Prototype Model for Accelerated Curriculum 
Development in Higher Education Under 

Conditions of Urgent Need: Guidelines for Use 

This is a description of the accompanying prototype model for 

accelerated curriculum development (ACD) in higher education. The model 

was designed for use under conditions of urgent need. This description 

includes implications for other higher education settings and guidelines for 

use. 

The essence of the model is that by placing a knowledgeable and 

prepared person(s) in a research environment with the proper support and 

preparation, curriculum development can be accelerated under conditions of 

urgent need. This was accomplished through simultaneous research and 

curriculum development, or to state it simply, "on the spot" curriculum 

development in a field research environment. This was a labor intensive 

process tha t required considerable preparation and managerial discipline, 

but was warranted because of the urgent need for the training and 

educational materials. 

Why would accelerated curriculum development ever be necessaiy? 

In some fields in higher education, such as medicine, aviation safety or 
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industrial safety, a delay in bringing research findings into training 

programs is unnecessarily life threatening. Recent training challenges in 

military aviation provided the opportunity to study accelerated curriculum 

development. A breakthrough in medical or industrial technology with 

important safety implications or a discovery on improving architectural 

design to withstand earthquakes discovered during the analysis of data 

from the recent California earthquakes would be urgent need examples. If 

such a discovery were made, it would be imperative that this information be 

converted into training materials as soon as possible during the rebuilding 

efforts. Existing curriculum development models do not adequately address 

the need for accelerated curriculum development under these 

conditions. Figure 5.1 is the revised prototype model for accelerated 

curriculum development. 

So how does ACD work? The top six steps in the model are 

preparation steps and may be accomplished in any order. The bottom seven 

steps are designed to be conducted in the field research environment. The 

first step in the model identifies a starting point. If subsequent steps have 

been accomplished, they should obviously be skipped since we are striving 

for expediency and efficiency. 

Prior to the step by step description, it is important to understand the 

importance of the shaded area of the model. The shaded area of the model 

represents outside operational or micro political influences acting upon the 

ACD process. A stated willingness to "adjust the ideal to the real" 

(Diamond, 1989) allows the curriculum developer the flexibility to adapt to 
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outside forces throughout the ACD process. By treating outside influences 

as apa r^ of the process and not an obstacle to the process, the ACD is less 

likely to be thrown off track. The implication for higher education could be a 

requirement to adapt a curriculum development effort due to changing 

faculty, or downsizing of the overall curriculum. 

5.3.1 Identifv Research Environment 

One must locate an environment where the content for the required 

course or training can be found. Implications for specific higher education 

fields might make this environment a classroom, laboratoiy, or factoiy floor, 

depending on the circumstances surrounding the urgent educational need. 

The key is to place a curriculum developer with research skills into the 

appropriate environment. 

5.3.2 Conduct Literature Review 

A thorough literature review in the area to be studied should be 

accomplished if the researcher/curriculum developer (R/CD) is not 

thoroughly grounded in the area. A key to effective ACD is the ability of the 

R/CD to make fine grained discriminations in the data while in the field 

research environment. Eisner (1991) refers to this abihty as 

"connoisseurship." For some current researchers in their fields of higher 

education, this step may be minimal. For others, who may not have kept up 

with current theoretical developments in their respective field, this may be 

a much larger task. In either case, connoisseurship is critical to accelerated 

curriculum development. 
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5.3.3 Develop Research Dpsi^n 

Closely related to the literature review is the requirement to develop 

a workable research design. The R/CD must have a design determined and 

in place prior to entering the field, but this design should stay flexible 

enough to react to changing conditions and requirements in the field. 

Ahhough this study used qualitative methods to conduct the research, 

quantitative methods might also be effective. Once again, active 

researchers in their respective higher educational fields will have a "leg up" 

on this step. The importance of a research design cannot be over 

emphasized, as there wih be little time to develop one once in the field. 

5.3.4 Conduct Needs Analysis 

This step is shown as part of both the preparation and field activities. 

In some cases (such as this study), the needs analysis cannot be totally 

determined until in the research environment. This may hold true for 

several other fields within higher education. For example, using the 

architectural and structural data gained from analysis of the recent 

earthquake, it may well be that the full scope of the need may not be fully 

comprehended until actually in the research environment, requiring 

continued update of the need to be attacked by the ACD. 

5.3.5 Combine Researcher. SME. 
and Instructional Design Roles 

This step forms the curriculum development team, and is key to the 

acceleration process. By combining roles that may be traditionally 

separated (as in the mhitary), the simultaneous research and curriculum 
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development can take place in somewhat of a "closed loop," cutting down on 

unnecessary transmission and interpretation delays. In the ACD model, 

the roles and functions of the subject matter expert (SME) and instructional 

designer, are combined with the role of researcher, prior to entering the 

field research environment. In some higher education settings, this may 

require several members to collaborate on an effort and enter the field as a 

team. In this research, the roles were combined in a single individual. 

5.3.6 Gain Access to Research Environment 

Access involves identifying gatekeepers and establishing rules of 

engagement, or what Lincoln and Guba (1985) refer to as negotiated 

outcomes. At a minimum, an understanding of the purpose, duration, and 

desired outcome of the study should be established with the gatekeepers. A 

discussion of research ethics may also be in order. The implication of this 

step for other higher education settings are two-fold. First, the R/CD should 

clearly identify the urgent need, to help the gatekeeper understand the 

research requirement. Second, the R/CD should attempt to conduct her/his 

research under non-interference conditions, minimizing interruption to the 

research environment. In some higher educational settings, the prestige of 

the university or institution can assist the researcher in gaining access to a 

research environment. 

5.3.7 Develop Plan for Communication 
and Data Transfer 

This is the first step in to be taken once in the field research 

environment. To expedite curriculum development, the R/CD team should 
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take advantage of every managerial and technological technique or tool 

available to expedite the curriculum development effort. Examples that 

may be of use in other higher education settings include shift work for 

around the clock data analysis, electronic mail and/or telefax of daily 

working papers to a "home base" for course material development, computer 

hardware and software compatibility to ensure file transfer capability, and 

sophisticated hardware and software for data recording, retrieval, and 

analysis. Many colleges and universities possess the hardware and 

software, as well as the curriculum development expertise, to conduct an 

accelerated curriculum development effort on a much more sophisticated 

level than attempted in this study. Equipment and personnel limitations 

which constrained this study may not be a problem for large, research 

institutions. This implies that the model presented here may be even more 

effective when used by these larger institutions of higher education. 

5.3.8 Develop Ancillary Support Network (ASN) 

Once in the field, problems occurred for which there were no 

immediately available solutions. Examples could be failing equipment or 

the lack of required expertise to address a specific problem, as in this study, 

or they could be other, as yet unforeseen problems. The ASN is one way to 

address these challenges while in the field. By actively seeking and 

rewarding on-site assistance, the R/CD team can stay on track when 

confronted with difficult challenges in the field research environment. 

Specific implications to the higher education arena depend on the expertise 

of the R/CD team in the field. In this study, the researcher did not have 
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enough computer expertise to address certain challenges. Secretarial help 

also alleviated some of the workload while in the field. 

5.3.9 Simultanpmis Field r.urriciilnm 
Development ProppggAQ 

The heart of this model is the five-step simultaneous field process. 

The process begins by gathering data in the course content area from the 

research environment. In this study, this was done by gathering data 

related to fatigue effects on B-IB air crew performance. In the earthquake 

example, the engineer would gather data relevant to structural design and 

earthquake stresses. The subject matter required to meet the urgent need 

drives the type of data to be gathered, as weh as the methods for collecting 

these data. This study used qualitative methodology, but quantitative 

methods should work in this model as well. 

The data are then analyzed in tlie field research environment, looking 

for themes relevant to the specific higher education urgent need. As themes 

emerge from the data analysis, the R/CD team conceptualizes and bounds 

the problem domain. In this study, this step generated a drawing of 

problem areas over the flight mission time line. In other settings of higher 

education, it could take different forms, depending on the nature of the 

problem being investigated. The conceptualization of the problem domain 

in our earthquake example may take the form of several types of bridges or 

high rise designs, seen as particularly susceptible to earthquake stresses. 

Advanced computer graphics would fit well into this step in the model. 

Many higher education institutions have access to high powered computer 
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systems capable of generating these "problem domain" graphics in detail. 

This study simply used pencil and graph paper. 

By conceptualizing the problem, instructional strategies can be "seen" 

and developed specifically to address the areas identified as the problem 

domain. Strauss (1987) highlights the value of graphic representation to 

the researcher during data analysis. Implications for other higher 

education environments are only hmited by the types of urgent needs that 

present themselves within a given field. 

From this conceptuahzation, the R/CD identifies specific areas in 

which to develop instructional objectives. Using Yelon's (1991) Objective 

Writing Worksheet, or a similar "user friendly" tool, the R/CD team 

completes the accelerated curriculum development process by generating 

instructional objectives. As mentioned earlier in this section, larger 

research institutions could provide more manpower than was used in this 

study, and develop objectives on a much larger scale. 

After completing instructional objectives, the model directs re-entry 

into an existing curriculum model. Additional course materials can be 

produced in the field, but this process was not investigated during this 

research as course material development occurred at the home base 

curriculum development branch. 

In summary, the importance of combining researcher and curriculum 

development roles was presented, highlighting the acceleration gained 

through the process. The essential nature of connoisseurship was suggested 

on several occasions. This studies findings pointed out that fine-grained 

discriminations must be made on the spot when developing curriculum in 

the field. Time management was shown to be the most serious challenge 
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facing the researcher/curriculum developer in the field. This prototype 

model gives the field curriculum developer a structure around which to 

organize an urgent need curriculum development effort. If effective time 

management techniques had not been used in this study, the result could 

weh have been chaos and failure. The development and cultivation of an 

ancillary support networked was deemed important to overcoming 

unforeseen obstacles and chahenges in the field. Appropriate methods for 

assuring future assistance were detailed. 

Finally, the course materials which emerged from this effort were 

found to be of high quality, due to the richness of the examples taken 

directly from the course content field environment. Implications for other 

areas of higher education are suggested, but are certainly not limited to the 

examples outlined. This model for accelerated curriculum development may 

have implications in arenas not addressed here. 

5.4 Implications 

Throughout the discussion of steps in the prototype model, the 

researcher has made suggestions for use in various arenas of higher 

education. The emphasis of this study was to develop a model to accelerate 

curriculum development under conditions of urgent need. As the 

curriculum development progressed, this researcher began to see that the 

field research environment was useful to curriculum development in more 

ways than merely as an acceleration tool. The researcher suggests the 

ut ihty of this model to improve overah quahty of course materials during 

development or update of future or existing curricula from any field of 

higher education. The data uncovered whhe conceptualizing the problem 
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domain, gave this researcher an intimacy with the course content data that 

was unique in his curriculum development experience. This insight may 

well provide opportunities in teacher education, where the classroom 

becomes a laboratory for improving teacher education in a "hands-on" 

curriculum development effort. Another example could be the development 

of t raining materials in areas such as "fund raising" or "public speaking" for 

Public Relations curriculum development efforts. The possibilities for on-

the-spot, in the field curriculum development are only limited by activities 

that take place in the real world, as well as a curriculum developer's ability 

to gain access to those environments. 

Curriculum developers should not take a narrow view of the 

opportunities suggested by this model. If, through further testing, this 

model demonstrates the capability to be useful in improving the quality as 

well as the speed of curriculum development, every effort should be made to 

advocate it's utihty in every possible area of higher education. 

5.5 Further Questions 

There are three areas that emerged from this study that suggest 

further research to answer specific questions. The three questions are: 

Is the proposed prototype model for accelerated curriculum 

development (ACD) of value (transferable) into other higher education 

settings? 

Is ordering instructional objectives based on a scale of criticality, or 

relative importance of the objective to the student's health or safety, a 

rational instructional design approach with uthity in other higher 

education settings? 
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Is Flanagan's (1954) Critical Incident Technique, modified for 

qualitative use, a useful and relevant tool for qualitative researchers in 

other settings? These three questions should be investigated to add or 

extend existing theory in the respective areas. 

5.5.1 Fur ther Validation of the A.CD Model 

This prototype model requires more testing for further validation. 

Opportunities for testing need not be limited to those of urgent need. In 

light of the data suggesting improved course content quality as a result of 

this effort, the model could well be used in any area where a research 

environment exists from which to gain course content. It is important that 

further testing be done to provide curriculum developers with a much-

needed tool with which to address urgent need curriculum development. 

The risks posed in critical fields such as aviation safety, industrial safety, 

and medicine, demand a method for rapidly developing training materials 

be developed. This researcher argues that this model provides one such 

method and should be validated as soon as possible. 

5.5.2 Ordering Instructional Objectives 
on a Criticality Scale 

The work of Mager (1962) and other instructional designers have 

proposed many ways of ordering instructional objectives. The criticality 

scale which emerged from the data in this study was not found in the 

l i terature. As such, an independent study to assess the uthity and vahdity 

of this approach is in order. Because of the possibilities of newly developed 

instruction being downsized to fit into an existing curriculum, the criticality 
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of the objective as it relates to the health or safety of the individual student 

takes on new importance. The need for further research on this question is 

increasingly important because of the nature of the fields addressed. 

Critical higher education fields such as health care and industrial safety 

are currently faced with training cutbacks brought on by budget tightening 

efforts. The result of these cutbacks across the spectrum of higher 

education may require a re-examination of the structure of existing training 

materials based on criticality of the objective to the student. This area has 

been selected as a potential post-doctoral study by this researcher. 

5.5.3 The Critical Incident Technique 
as a Qualitative Tool 

Flanagan's (1954) Critical Incident Technique, modified for 

qualitative use, worked well in this curriculum development effort. Because 

the technique was developed before the rise in acceptance and popularity of 

the qualitative paradigm, it has not been widely used, if at all outside of 

this effort, to collect qualitative data. Widely used by quantitative 

researchers, it provided an opportunity for this qualitative researcher to 

locate a start ing point, in the form of a critical incident, from which to begin 

deeper naturalistic discovery. This researcher maintains it may well be 

useful in other arenas. Only through further qualitative use can the 

Critical Incident Technique be gauged as to its utihty as a qualitative 

research tool. 
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5.6 Conrhirling Comments 

Accelerated curriculum development can be systematically 

accelerated in a higher education setting under conditions of urgent need. 

This study demonstrated that a weh-trained curriculum developer with 

expertise in a course content area (connoisseurship) and research skills can 

be placed in a research environment and simultaneously conduct research 

and develop course materials in a given content area. The process for 

accomplishing accelerated curriculum development in this study was 

demanding. This statement must be tempered with the fact that not only 

was this researcher conducting research and simultaneous curriculum 

development on fatigue effects, but he had the additional task of tracking 

and collecting data on the process of accelerated curriculum development 

itself 

In summary, the Prototype Model for Accelerated Curriculum 

Development presented in this study is a road map for future urgent need 

efforts in higher education. While it might not detail eveiy bend in the 

road, it suggests ways with which to navigate the difficult turns, to find 

help when needed, and to enrich the course materials by taking course 

materials from the source. Perhaps most importantly, this model may 

provide one way to accelerate curriculum development in areas of urgent 

need, and guide other curriculum developers during efforts where delays in 

training have grave implications. If this model helps a single training 

module to reach a critical field in time to prevent one injuiy or accident, it 

will have been worth the effort. 
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POST STUDY QUESTIONNAIRE 
FATIGUE EFFECTS 

STUDY No. Date PARTICIPANT No. 

INSTRUCTIONS: Please answer the following questions to the best of 
your ability. Keep in mind that this questionnaire whl be used onlv bv 
the investigators for the purposes of academic research and course^ 
development. No responses will be identified by crew member and the 
performance of ah individuals whl be kept confidential. Feel free to 
write on the back of each page if additional room for comments is 
required. Please complete the questionnaire and turn it into Dr. 
Strem before the next mission or before you leave billeting after the 
third mission. For missions two and three, please indicate only 
changes, otherwise simple state "same." Please answer all questions. 

1. Which specific tasks during the mission did you feel were most 
severely impacted by fatigue(examples: terrain following, air refueling, 
threat analysis, crew coordination)? Identify which segment of the 
mission the effect took place. The fohowing guide whl assist your 
analysis. 

Fatigue effect: 
1. Took longer than normal 
2. Task seemed more difficult than usual 
3. Task required restarting or repetition 
4. Concentration was difficult 
5. Judgment was impaired 
6. Forgetfulness 
7. Other 

Task Mission Segment or Hour Fatigue Effect 
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2. What factors associated with B-IB hardware, software, procedures, 
or crew accommodations do you feel contributed to your level of 
fatigue? 

3. Please list examples of fatigue impaired performance occurrences 
(either your own or other crewmembers) that you feel fit into one of 
the three following categories. As in #1 give time and mission 
segment. Use the back if more room is necessary. 

Life Threatening: 

Mission Threatening: 

Annoying: 

4. Did you have any trouble sleeping on the aircraft? If so describe 
why? 
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5. Did you experience physical discomfort? If so, what were they and 
to what do you attribute them? 

6. What methods or techniques did you use to stay awake or cope with 
fatigue? Please prioritize. 

7. Based upon your perception, what was the impact of fatigue on the 
following general air crew duties and roles? 

No Impact Minor Impact Significant 
Impact 

a. Judgment 
b. Reaction Time 
c. Concentration 
d. Multiple 

data sources 
e. Crew Coordination 
f Other (list) 

8. Can you identify any tasks in which you feel your performance may 
have improved because you were fatigued? If so, please describe 
examples and circumstances. 

9. Did you find that the kind, amount, or frequency of food you ate 
contributed to the fatigue effects or your abhity to cope with the 
fatigue effects? Please describe. 
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10. How did you recognize that you were becoming effected by 
fatigue? 

11. Describe and give examples of the effect/impact that fatigue had 
on your: 
Thoughts: 

Non-Task Behavior 

12. Looking back, do you feel you rested properly for this mission? 
What, if anything would you have done differently? 

13. Do you have any recommendations which should be included in 
crew training associated with long duration B-IB missions? 
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14. Do you have any recommendations for aircraft modifications that 
you feel would help reduce fatigue or aid crews in coping with fatigue? 

Thank You for your time and responses. 
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A Prototype Model for Accelerated 
Curriculum Development 

(copyright Tony Kern 1993) 

This is a brief description of the accompanying prototype model for 
accelerated curriculum development (ACD). The essence of the model is 
tha t we can put knowledgeable person(s) in a research environment with the 
proper support, and accelerate the curriculum development process without 
a loss of quality. This is accomphshed through simultaneous research and 
curriculum development or, to put it simply, "on the spot" instructional 
development m a field research environment. This is a labor intensive 
process tha t requires considerable managerial discipline but the inherent 
benefits of accelerated development may often warrant the attempt. 

Why would this ever be necessaiy? In some critical fields, such as 
medicine, aviation safety, or industrial safety, a delay in bringing research 
findings into training programs is unnecessarily life threatening. Recent 
training challenges in mhitaiy aviation led to a study of fatigue effects on 
flight crew performance, for which there was an estabhshed an urgent need 
for training. This study of fatigue effects simultaneously prompted a 
curriculum development study in which data analysis led to the formulation 
of this ACD model. Although designed for use in developing urgently 
needed instruction, the model for ACD could be modified for use when ever 
research environments are available to curriculum developers. 

So how does ACD work? The first step of the model identifies a 
starting point. If subsequent steps have already been accomplished, for 
example, a task analysis has been done, it should obviously be omitted, 
since we are striving for expediency and efficiency. 

The top six steps in the model are "preparation steps" and may be 
accomplished in any order, but will be addressed in the order that they 
appear in the model. The bottom seven steps are conducted in the field 
research environment. Prior to the step by step description, it is important 
to understand the significance of the "shaded" areas in the ACD model. The 
shaded areas surrounding the model represent outside operational or micro 
political forces acting upon the ACD process. A stated willingness to "adjust 
the ideal to the real" (Diamond, 1989), allows the curriculum developer the 
flexibility to adapt to outside forces throughout the ACD process. By 
treat ing outside influences as apart of the process and not as an obstacle to 
the process, the ACD is less likely to be frustrated or thrown off track. 
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Preparntinn Sifi>po 

ID Research Environment. An environment where the content for the 
required course or training must be located. This environment may be in 
the laboratory in the classroom, or on the factoiy floor. The key is to place 
a curriculum developer with research skills into the appropriate 
environment. The role of the curriculum developer is thereby expanded to 
include the role of researcher. 

Conduct Literature Review. A through literature review in the area 
should be accomplished if the researcher/curriculum developer fR/CD) is not 
thoroughly grounded in the area. A key to effective ACD is the ability of the 
R/CD to make fine grained discriminations in the field during data 
collection and analysis, what Eisner (1991) calls "connoisseurship." 

Develop Research Design. Closely related to the literature review is the 
requirement to develop a workable research design. The R/CD must have a 
design determined and in place prior to entering the field, but this design 
should also stay flexible to react to changing conditions and requirements in 
the field. Although this study used qualitative methods to conduct the 
research, quantitative methods should be equally effective. 

Conduct Needs Analysis. This step is shown as a part of both the 
preparation and field activities. In some cases (such as this study), the 
needs cannot be totally determined until in the research environment, so 
the step is shown to overlap into the field environment. Any established 
task analysis technique can be used for this step. 

Combine Researcher, SME, and Instructional Design Roles. This step 
forms the curriculum development team, and is the essence of the 
acceleration process. By combining roles that are traditionally separated, 
(at least in some curriculum development arenas such as the military) the 
simultaneous research and instructional development can take place in 
somewhat of a "closed loop", cutting down on unnecessaiy transmission and 
interpretation delays. In the ACD model the roles and functions of the 
Subject Matter Expert (SME) and instructional designer are combined with 
the role of researcher, prior to entering the field research environment. 

Gain Access to Research Environment. Access involves identifying 
gatekeepers and establishing rules of engagement or "negotiated outcomes" 
(Lincoln & Guba, 1985). At a minimum, an understanding of the purpose, 
duration, and desired outcome of the study should be established with the 
gatekeepers. A discussion of research ethics may be in order. 
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Field Actiidtjpfi 

Develop Plan for Communication and Data Transfer. To expedite 
curriculum development, the R/CD team should take advantage of every 
managerial and technological technique avahable to them to expedite the 
curriculum development effort. Examples include shift work for around the 
clock data analysis, electronic mail and telefax of daily notes and materials 
to the "home base" for course material development, as well as computer 
hardware and software compatibility to ensure file transfer capabilities, 
and sophisticated hardware and software for data recording, retrieval, and 
analysis. Examples are a statistical software package, laptop computer and 
printer, video and audio recording equipment, and lots of pencils and paper. 

Develop Ancillary Support Network (ASN). Once in the field, problems 
occur for which there are no easy solutions. Examples of this are failing 
equipment or communications. The ASN is a way to address these 
challenges in the field. By actively seeking and rewarding on-site 
assistance, such as secretarial help or computer expertise, the R/CD team 
can stay on track when confronted with unforeseen challenges in the field. 

The simultaneous five-step process. The crux of the field activity is a 
simultaneous five-step process for developing instructional objectives. The 
process begins by gathering data in the course content area. The data is 
then analyzed looking for themes relevant to the course design. This, in 
tu rn leads to a focusing or conceptualization of the problem domain, 
bounding this domain so strategies of instruction can be "seen" and 
developed. Certain areas of the problem can then be identified to receive 
more or less emphasis in the new training or instruction. The actual nuts 
and bolts of these simultaneous processes are rather involved and beyond 
the scope of this brief explanation. It can be said that these processes are 
labor intensive and demand strict managerial disciphne if chaos is to be 
avoided. The output of this process is new instructional objectives, at 
which point the R/CD team can re-enter a mainstream instructional 
development model to complete the course development. Throughout this 
process there is constant interplay between the various steps, allowing the 
R/CD team the flexibility to explore and develop emerging areas in the data 
into new objectives. 

In summary, the ACD model is designed to fill a gap in current 
curriculum development theoiy and practice. The gap exists in time critical 
fields where urgent need training or educational requirements pose 
unacceptable risks if curriculum development is delayed awaiting research 
results. 
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FEEDBACK QUESTIONNAIRE ON PROTOTYPE 

MODEL FOR ACCELERATED CURRICULUM DEVELOPMENT 

What is your reaction regarding the overall utility of 
this model? 

In what fields might a model for accelerated curriculum 
development be useful? 

How might this model be improved upon? 

What (if any) are the unique strengths of this model? 

What (if any) are the weaknessess of this model? 

How would you rate this model? (circle one) 

Not at all useful Somewhat useful Extremely useful 
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GLOSSARY 

Connoisseurship. "The abihty to make fine-grained discriminations 

among complex and subtle qualities . . . the art of appreciation . . . displayed 

in any realm" (Eisner, 1991, p. 63). In this study, it refers to the 

capabhities of the researcher to spot errors in flight crew performance. 

Crew resource management (CRM). In this study, this referred to the 

processes used by a flight crew to integrate and manage hardware, 

software, people, and the environment to safely accomphsh mission 

objectives. 

Critical incident needs (Mager, 1984). Critical incident analysis of 

failures which may be rare, but have profound consequences. Examples are 

medical, nuclear, and military accidents. 

Critical incident technique (Flanagan, 1954). "A set of procedures for 

collecting direct observations of human behavior . . . to facilitate . . . solving 

practical problems and developing broad psychological principles" (p. 327). 

Curriculum development In this study, it referred to the process of 

developing instructional objectives and training materials from a general 

content area for a single course or training module. 

Direct deposit. A name given to the new curriculum development 

model referring to the direct flow of data and information from the research 

environment to the student. 

Expert. In this study, it referred either to highly experienced air crew 

members who acted as observers and who had been trained as instructors 

or evaluators in the areas in which they were observing, or to a panel of 
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curriculum development experts who provided theoretical sampling for 

evaluation of the new curriculum development model. 

Fatigue. In this study, it referred to the stress imposed upon air crew 

members as a result of long duration flights requiring constant monitoring 

and vigilance. It can take many forms, for example, mental fatigue, 

physical fatigue, etc.. 

Fatigue training. In this study, it referred to a module of training 

designed to acquaint flight crew members with the various effects and 

countermeasures that may impact their airborne performance. 

Flight crew. In this study, it referred to the members of a team trained to 

operate a given aircraft. In the B-IB it is composed of two pilots and two 

navigators with different specialties. 

Stakeholder. 

A stakeholder is a participant in the curriculum decision 
making group who (1) considers herself/himself to have an 
important stake in the outcome of the decision making process, 
(2) is considered by the group as legitimate (based on 
credentials, experience, etc.), and (3) has enough knowledge 
about the existing product (e.g., the curriculum document and 
curriculum practices) to be able to contribute to the decision 
making process in ways that are meaningful to the participant 
and the group. (Jung 1991, p. 11) 

Perceptions. In this study, this referred to the mental picture that an 

individual had regarding a certain event or capability. It was an internal 

reality tha t was not necessarily reflective of actual reality. 

Rapid content delivery. See direct deposit. 

Situational awareness (SA). In this study, it referred to the internal 

model of reality each individual had at any given point in time. Endsley 
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(1989) formally defines SA as "the perception of the elements in the 

environment. . the comprehension of their meaning, and the projection of 

their status in the near future." 

Trustworthiness. The qualitative equivalent to validity. The truth 

value or degree to which the study can be believed. 

Urgent need. In this study, it referred to a critical training 

requirement usually dealing with a situation where the lack of training 

poses grave consequences, perhaps the potential loss of human life. It 

implies a high priority training requirement as well as accelerated need. 
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APPENDIX D 

SELECTED SAMPLE FOR THEORETICAL 

SAMPLING OF MODEL 
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