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Abstract 

This research effort e::au1ined the relationship between organiza­

tional structure and written co!i1r.iunication in an Air Force test or?,ani-

zation which had experienced difficulty in meet!ng established time 

limits for produc!ns its technical reports. An analysis of the orJani­

zational structure was performed. Organizational documentation, cor.i­

ments r:-.ade by mem~ers of t:-i ·c: or~anization durin?, ir,terviews, a:1d t!:le 

re~earchers' personal observations were compared with current literature 

on the rnatrix or3an!zationa l structure. The test or3anization was found 

to function as a variant of a matrix or3anization. 

To study the written communication process, the r~searchers inter­

viewed selected individuals within the test organization and obtained 

their thou~hts on the technical r eoort ore~aration ryrocess. The 

interview responses were first analyzed for all the respondents as a 

~roup, and then by role groups anci project teams. In ~eneral, the 

?resent technical re?ort ~re?aration process was considered to be ade­

quate. Problems with the tirne reQuirements and the level of review and 

signature were noted, however. 

The Myers-Bricgs Type Indicator, based on Carl Jung's theory of 

~sycholo3ical types, was used to assess the information ~athering and 

infor:nation processing preferences of the individuals ~,ho participated 

in this research effort. The responses were analyzed first for all the 

respondents as a eroup and then by ~roject teams. The group was found 

vii 
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to be primarily ISTJ--Introverted (I), with Sensin~ (S) as the preferred 

function for gathering information, and Thinking (T) as the preferred 

function for processing information. The preferred met~od of dealing 

with the external world was Judgment (J). Likewise, the teams were 

found to be mostly ISTJ. No relationship between preferences and time­

liness of reports was seen. 

tlhile some problems with the re9ort process were noted, no distinct 

relationship between the organization's operational 3tructure and its 

difficulty in meeting the tice limits was observed. 
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General Issue 

COMMUNICATION AND PSYCHOLOGICAL TYPE I N A 

LATENT MATRIX ORGANIZATiot! : A CAS E STUDY 

I. Introduction 

Or3anizational structures can varv considerablv from a purely 

functional forti1, uith direct lines of authority and coomunication within 

a specific discipline, to a purely project form with an orientation to 

the task or project. Between these two extremes lies the matri~ struc­

ture in which individuals specializing in various functional areas are 

brought together to work on a specific project. Often or3anizations lie 

somewhere alone a continuum between the ?Urelv functional and purely 

project forms (22:151), causing the interworkings of the orBanizations 

to be that much more complex. 

Communication is key to the effective operation of any organiza­

tion. It is especially important as or3anizational comp lex ity i~­

creases, and its effectiveness becomes, in fact, more of a cha l lenGe• 

\lhen an orsanization uses the iilatrix structure, or a variant of that 

structure, the need for and challenge to effective comcunicat i on are 

often cr!tical (3:533; 4:379; 42:242). 

One important aspect of or3anizational co□munication is in t he area 

of written cocmunication or docw.ientation. t-Jritten cocmunication must 

be accurate and timely to be useful to individuals within and outside 

the or~anization. The degrees of accuracy and timeliness required will 
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depend on the needs of the user. Use of the document in immediate 

decision making, for example, requires a hig:1er deeree of timeliness 

than does use as a historical reference, while the degree of accuracy 

required mie~t well be the same in both cases. 

Problem State~ent 

Hilitary or3anizations display degrees of structural complexity 

similar to those found in commercial enterprises. Especially in :e­

search and development areas, or3anizational structure varies to accom­

modate the nature of the work. T!1is is seen in United States Air Force 

research and development organizations, where structure varies from pro­

ject-oriented to matrix-structured or even variations of these struc­

tures. 

Written collll:lunication is important in all researc!1 and development 

organizations and especially in those that test systems under develop­

ment. Documenting a test--reportin3 its results--is a crucial part of a 

test organization's mission. One particular Air Force test orp,anization 

determinP.d that a problem existed ~ith its production of written techni­

cal reports. The technical reports are this or3anization's chief 

written product and must be published within a specified period follow­

ine completion of active testing. The or3anization was unable to con­

sistently meet the specified time limits. It therefore requested assis­

tance from the Air Force Institute of Technology (AFIT) in improving the 

quality and timeliness of the technical report preparation process. 

In view of the critical role of communication in a complex organi­

zational structure, the question of whether the test orRanization's 

structure affects the written communication surfaces. Officially, the 
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segment of the organization that conducts and reports the test is orza­

nized alone functional lines. Operationally, however, with test or 

pro .1ect teatus, lateral cotilI:lunication and coordination, and consensus 

decision makin3 at certain points, ~~e organization appears to be struc­

tured as a variant of the ~atrix. In this particular Air Force test 

organization, is there a relationship between the organization's opera­

tional structure and the problem of meeting the technical report produc­

tion time lil!lit? 

Background 

T~is oreanization, with its operations oriented toward a 

specific test or project and with people from various functional areas 

involved in planning, conductin3 and reportin3 a test, ~xhibits charac­

teristics that point to a form of the matrix organizational structure. 

The □atrix structure, in theory, can be defined as an organiza­

tional structure in which a project orientation has been superimposed Oh 

a traditional functional hierarchy (31:113-114). There are usually two 

lines of authority--one along functional lines and one along project 

lines. Members are responsible to functional supervisors as well as 

project mana3ers. 

Because of its complex nature, the matrix depends on good communi­

cation--the uninhibited f.1.ow of information--to achieve its goals 

(3:533; 4:379; 30:168; 42:242). However, two types of communication 

problems are common in matri~ organizations. First, the nature of the 

rnatrh is such that people froc different backgrounds who commnicate 

based upon those differinz perspectives may not always understand each 

other (4:384-385; 42:242). The test organization under study exhibits 
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l,·.teral coordination and communication as well as vertical communica­

tion. Since the lateral coordination crosses functional lines, the 

potential for this first type of communication problem e:cists, Second, 

studies indicate that individcals may ha·, e different pre fe rences for :10,1 

they eather and process inforcation, which can affect how they co:nmuni­

cate (46:1-4; 48:2). If people possessing Jifferent preferences must 

work to3ether to produce a docucent, as could oe t~e case in this 

organization, this second type of communication problt::m r.iay e::ist also. 

In short, both of the communication impediments possible in the ,ure 

rna trix are also possible in t his variation of the mat ri:<. 

Producin3 a technical report involves writing, revising and coordi­

n.1tin3 the document tiit!,in a specified period of time after coupletion 

of active testin3. In the test organization, tec hnical reports histori­

cally have not been completed uithin esta~lished t ime limits. Approxi­

mately two years ago the organization's managers started to focus atten­

tion on this problem with written coccunication and requested assistance 

f rora AFIT. In an effort to shorten the time required to draft and edit 

the technical reports, an existin3 AFIT Professional Continuing Educa­

tion course was tailored to improve the writing skills of individuals 

involved in the technical re,ort process. The course has been presented 

several ti~es co selected personnel involved in t~e technical report 

preparation proc~ss, receivin6 ,ositive review from the requesting orga­

nization. Even with this course, however, roo@ for improvement remains. 

Research Objectives 

The objectives of this research are threefold: to describe in 

detail how the organization functions in preparing, conductins, and 
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reportin3 tests; to describe and conpare the par ticipants' i nforl!lation 

3atherin7, and processing preferences; and to describe and compare the 

participants' perceptions of t he technical report preparation process. 

Research Quest i ons 

The research objectives are met by addressing a series of research 

questions. Answers to these quest i ons uere developed from a combination 

of interview comments, observations made by the researchers, test orga­

nization docuraentation, and results of a psychometric questionnaire. 

1. How does this test organization funct i on as a variant of a matrix 

organization whi le pl anning, conductin3, and reporting tests? 

2. :Iow can the information ,gathering and processin3 preferences of key 

participants in the technical report process be described? 

3. :low do these preferences of the key participants compare relative to 

their roles in the operational structure? 

4. :row can the perceptions oi the technical report ,reparation process 

held by key part i c i pants in that process be described? 

5. !ioY do these perceptions held by key participants colilpare? 

Assucotions 

Three assumptions were made in conducting this research. First, 

the researchers as uced that a coobinat i on of i ntervi ew responses and 

the researchers' personal observations would provide sufficient data 

iTith which to ceterraine the organization's structure in its day-to-day 

functioning. Second, the researc hers assumed t hat a auarantee of unit 

and individual confidentiality was necessary to obt&in open a~d honest 

responses to the interviews and the psychometric questionnaire. Third, 

the researchers assumed that Carl Jung's theory of personality 
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preference types, as applied throU3h the psychometric questionnaire, would 

rrovide an accurate assesscent of the information gathering and infor­

~~ ~i on processin~ preferences of individuals involved in the technical 

report preparation process. 

Licit at ions 

Three major factors limited the conduct and documentation of this 

research effort. First, the amount of time available to conduct on-site 

research was limited by the test organization's location outside the 

state of Ohio and the amount of temporary duty and travel time permit­

ted. Second, the population from which individuals were selected to 

participate in the research was small, due to the test organization's 

current mission requirements and the normal rotation of military person­

nel. Hhen comhined, these two factors kept the number of interviews and 

the psychometric questionnaire results too small to permit meaningful 

statistical analysis, and thus a qualitative approach was taken. Third, 

:n honoring the guarantee of unit and individual confidentiality, the 

researchers have had to take certain liberties in citing individual 

interview responses as well as test organization documentation. While 

t~e citations and bibliographic entries have been made, they purposely 

ocit any detail which mi3ht make ?O&sible identification of the unit or 

any individual. 
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II. Literature Review 

This chapter presents a review of the literature concernin3 the 

matrix organizational structure, Carl Jung's theory of psycholo3ical 

type, and the Myers-Bricgs Type Indicator. The catrix structure is 

defined and its use is revieued frolil its developcent in the early 1960s 

to t~e present. Both functional and project-oriented organizations are 

discussed to facilitate better understanding of the :natri~ organization 

itself. The environmental conditions for which a matrix structure is 

best suited are presented, as are sooe of the positive and negative 

characteristics associated with such an orcanization. Variations of the 

matrix or3anizational faro are then addressed, followed by an in-depth 

discussion of communication in the ~atrix orcanization. 

Jun3's theory of psycholo~ical type is then presented. Its role as 

the basis for the !-Iyers-Brig3s Type Indicator is reviewed, and develop­

ment of the Indicator is discussed. Descriptions of the functional and 

attitudinal types are presented, with emphasis on their relationship to 

comcunication. The chapter concludes with a discussion of t~e Indica­

tor's uses in research on coQmunication problems . 

. \cco~dins to Donald R. Kinzdon, twentietl1-century man's lar3e scale 

or:;anizational structure traditionally followed a h!.erarcl1ical pattern, 

stressin3 the superior-subordinate relationship, vertical chain of 

authority, and ~,ell-defined rules for cor:ununication and interaction 

(2 7:l-4,3li). In the 1960s, however, another important type of orzaniza­

~ional structure--the matrix--uas recocnized. 
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Kenneth l~ight defines this matrix structure as "a 'uixcd' organi­

zat i one.l form in whic:1 the normal vertical :1ierarchy is 'overlayed' by 

so'.'!le fo r::1 of lateral authority, influence or cocmunication" (31:113). 

St an ey '.~ . Davis a.id Paul R. Lawrence believe t h.at the best definition 

of the Qatrix structure highli3hts the structure's replacement of the 

:r.:iditional sin3le line of authority uith dual lines of command (9:3). 

Thus they define 

matrix as any or3anizdtion th3t ecploys a multiple cog:aand 
s:,st er:i chat incluJes not only a cultiple cotm:iand structure but 
al3o r 2lated support mechanisms and an associated or3aniza­
tional culture and behavior pattern. (9:3) 

Li nn c. Stuckenbruck defines the matrix organization as "a project 

or3ani zation, or so~e other type of organization, superi~posed upon a 

conven: i onal functional orzanization" ( 51: 330). "T!1ere are usually two 

chains of cocmand , one along functional lines and the other along. 

project lines ... [thus] there is dual ... canagerial accountability 

.:1nd res:,ons ibility" (52:157). Kni3ht comments that "the most typical 

and ~idespread view . sees :he matrix as an evenly balanced co~pro-

r:1i s e be t~1een functional and project or3anization, bet~'1een grouping by 

p~oc~ss and by purpose" (31:114). 

Kin~don writes t~at the ~atrix for~ developed in the 1960s as 

an outgrowth of an environmental requirement for a project 
t:iana3et:ient system which was icposed on the aerospace industry 
by t :-ie [United States] zovernment as a condition of receivin3 
conside ration for research and developcent contracts. (27:19) 

Companies interested in obtaining 3overncent contracts for the 

development of missiles and space vehicles found that governmental co­

ord i nation and adoinistrative requirements, combined with the complexity 

and volur.ie of the research effort itsel:, made coordination and tech­

nical perforca~ce ca,abilities equally important factors in winning the 
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desired contracts as well as in actually performing the work (22:145). 

The complexity of the situation ultimtely resulted in development of 

the matri!t or3anization, which combined elements of both functional and 

project-oriented organizational structures, to achieve the hi~h levels 

of coordination and technical performance required (22:145; 27:17-19). 

Neither the functional nor ~~e project-oriented firms could both satisfy 

the 3overnment's requirecents and adequately perform the research and 

development in t~eir original organizational confieurations 

(22:144-145). 

The functionally oriented firtis tended to be hierarchic31 in nature 

and uere divided into functional subunits by technical specialty 

( 63: 46). t·r.1ile functional specialization fostered the desired develop­

ment of high technology, it was not well suited for a complex environ­

ment requiring simultaneous work on many projects (22:144; 63:46-47). 

Problems encountered when usin3 this type of organization for multiple 

projects included conflicts between functional and project goals, con­

flicts over project priorities, and lack of motivation (63:46-47), which 

often resulted in the projects fallin3 behind schedule (22:145). 

Additionally, 

the flmctional structure ... [did] not provide efficient and 
effective relationships between the perfornances of the 
various technical specialties nor ... [did] it provide for 
the integration and coordination of these specialties into the 
intraor3anizational effort required on projects and prosra~s. 
(27:19) 

Project-oriented fires were divided into subunits designed around 

t!le projects to be undertaken. According to Robert Youker, "all the 

resources necessary to obtain a specific objective ... [were] sepa­

rated from the re3ular functional structure and set up as a 
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self-contained unit" (63:47). The project manager had complete 

authority over all personnel assianed to the project for i ts duration 

(63:47). Ja y ~. Galbraith stat es t hat project or~anizat i on f aci l itated 

coordination aeon~ specia l t ! es t o ac~i eve on-t ime completion 
a nd to mee t bud3et tar3ets. I t ... [allowed] a qui ck 
reaction capability to tac!cle problems t!lat • [deve loped ] 
in one specialty , thereby reduci n:3 t :ie irnpac t on ot i1e r 
speci~ l ties. (22 :146-147) 

Probleus a ssoc i at ed wi t~ using t he pro ject or Janization inc l uded ~oth 

i ne f fi cient use and e::pens i ve du~lication of resources (63:48), and a 

dec rease i n t '.1e de3ree of development of the desired tec!molozies 

(2 2:145 ) . 

T.1e 1:iatrix organization uas developed in an attecpt to "maximize 

the stren~ths and mini~ize the ueaknesnes of both the project and the 

funct i ona l structures" (63:48) . Accordin3 to !(i n3don, 

t i1e r::iatr i :~ structure is an attempt to caintain the advantage 
of f unctional specialization [leadin3 to 300d technical 
;,erforuanceJ while takin3 advantage also of the improved 
coordination offered by t l1e concept of projec t r.ianagecent. It 
represents an innovative solution in adaptin3 to a co□pler. 
envi ronment. ( 27:19 ) 

I n Kni :;h t' s view 

The ma t rix orzanizat i on (was ] a corn ?ro~i se be tween t wo s ets of 
needs: t '. e custo~er's need for uni i i ed dir ect i on of t:1e 
project to avoid havi n3 to negot i at e with a seri es of separ ate 
f unctional mana3ers, and the co~pany's need for continuit y as 
a viable , developing organisation buildin3 up its capability 
to handle future projects as well as current ones throu3h the 
existence of strong specialist depart~ents. (28:1) 

David I. Cleland comcents further on t he objecti ves behind t he 

gatrix structure. 

The ?Urpose of a raatrix desi3n is not only to ~et the best 
~ro□ i ts strong project and functional approaches but to 
co1:1plement t!1ese facets with a strong unity of command at the 
senior level and ensure that the bal ance of 9ower is 
~aintained in the or3anization. (7: 26) 
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He emphasizes "the bipolarity of functional specialization and project 

inte~ration" (7:26), leadinc to 

establishment of a bilateral desi3n requiring: 
-Project r:1ana6ers, lTho are responsible for results, and 
- f unct i or.al managers, ,;1ho are responsible for '.)rovidin3 

r esources to attain results. ( 7:26) 

Stud:enbruck com□ents t!1at t;ie "project mana3 er is r esI)onsible for the 

what, ,l1en, 1-1l1y, and/or :10u ,:iuch of the ::,::-oject, and the functional 

::iana3er for the :1ou, where, and uho" (51 :331). 

Victor G. :-Iajek also discusses the two types of managers. He 

c:1aracterizes the project nanazer as "responsible for achievinz the 

pe:-formance cost and schedulin3 objectives of the r,roject" (23:61), and 

the functional manager as "responsible for providing the resources 

required to weet t~1e objectives 0£ all projects in the matrix organiza-

tion" ( 23:61). Harvey F. Kolodn:, points out t he project and 

functional rnana[;ers must learn neu behaviors to complement their roles 

in t~e Qatrix or3anization. 

The product or program ~ana3ers [must] becoce mini-;eneral 
managers and r,1ust learn the functions of general managerJent. 
:iost of all t '.1ey oust learn to stop bein:; their mm special­
ists. The functional r;ianagers must learn an entirely new 
st yle of behavior: proactive rat~er th~n reactive. (32:21) 

~~o other parties play int2: ral roles in the ~iatrix or~anization. 

The individual at the very top of the organization--sometices called the 

"chief executive officer" (32:21) or the "!!latrix e::ecutive" (23:60)--

r.iust now "learn to balance power between the dua l ori entations" ( 32:21). 

Finally, the other party consists of the "discipline supervisors, often 

referred to as 'two-boss mana6ers'" (23:62). These individuals "raust 

l earn to live with a□bi:;uity" (32:21) as they work simultaneously for 

the functional and project managers. 
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Althou3h assi;ned to a specific project team, the discipline 
supervisor is responsible to both t~e project and the fu~c­
:ional mana3er. As a meciber of the project tea□, he or s!1e is 
responsible to tbe project mana3er for ~eetin~ the objectives 
established for his or her area of effort. Also, the disci­
pline supervisor is responsible to the functional manager for 
cf £2:::tive utilization of the assigned resources, mainta inin3 
s!:!oo t:1 personnel relationships aeons the discipline tea:n :1em­
b1:rs and in general meetin3 the objectives of the second boss. 
(23:62) 

T!1us :ar the development of the matriA organization has been linked 

to the :\l.~erican aerospace industry of the 1960s. i-~owever, not all 

aut :10rs a~ree that the matri:c organization had its be~innin3s there. 

De :-ek Sheane, for instance, emp!1aticall7 reu~ rks that emergence of t!-le 

,\rne r ican aerospace industry was not the drivinc force behind evolution 

of t '.1 e natriY. structure, stating that there was evidence of i::latri:c 

exi stence in t~e United Kingdoo as early as 1947 (49:46). 

P.e~ardlcss of where or w;1en matrix structure orizinated, it has 

becoce an accepted alternative to the traditional hierarchy ... From a 

restricted beginnin3 ... matrix applications have proliferated and nou 

f ourish in multinational corporations, financial institutions, hospi-

ta l s . . . ' and 3overncen:al and educational institutions" (22:543). 

Various types of or3anizatianal structures are available for use in 

current organizational desi3n. One oust ask, then, :.mder what circum­

stances should an or3anization adopt the matrix structure? 

Davis and Lawrence believe that there are three separate conditions 

·rhich ~ust be simultaneously present for an or3anization to justify 

choosin~ the ti1atrix structure (9:11). The first condition is described 

as "outside pressure for a dual focus" (9:11), or otherwise as a 

requirenent for "1111ltiple orientations" (32:28). T~s condition "recog­

nizes that core than one orientation may be critical to manazin& an 
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organization given its particular environment" (32:18). That is, the 

organization's external environment may be such that the organization 

must focus its energies on more than one pro ol em area d t a t ime. 

The second condition concerns "the r quirernent for hi3h inforr.ia­

tion-processing capacity among organizational members" (9 : 1~) . This 

condition results from "the increased al!lounts of information an organi­

zation must process when it tries to respond simultaneous ly co two 

critical sub-environments" (32:18). 

The third condition has been identified as "pressure for shared 

resources" (32:18). It reflects pressure on the or;anization 

to achieve economies of scale in human terms and high 
performance in terms of both costs and benefits by fully 
utilizing scarce human resources and by meeting high-quality 
standards. (9:17) 

Davis and Lawrence indicate that the presence of only one--or a 

combination of any two--of the three conditions is not sufficient reason 

to adopt the matrix structure (9:19). They argue that the matrix struc­

ture is very complex and its proper implementation exceedingly di ffi­

cult, so much so that they recommend its consideration only in those 

situations where all three conditions are fully satisfied (9:18-20 ) . 

Knight discusses some of the positive aspects 3enerally used to 

characterize matrix organizations, including 

efficient use of resources 
flexibility in conditions of change and uncertainty 
technical excellence 
ability to balance conflicting objectives 
freeing top management for long-range plannin8 
improving motivation and commitment 
giving opportunities for personal development. (31:118) 

The efficient use of resources results from the sharing of these 

resources among various projects in lieu of resource duplication to 
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satisfy each project independently (31:118). Increased flexibility is 

made possible by development of horizontal communication links and 

improved information flow within the matrix (31:118-119). In the area 

of technical excellence, the matrix provides an atmosphere of "inter­

disciplinary stim·.ilation and cross-fertilization ... [as well as] the 

ongoing contact of specialists with members of their own discipline" 

(31:119). The r ,~quirement to balance conflicting objectives is met by 

the matri:c organization's ability to "respond simultaneously to sectors 

of the environment that are critical to its success" (32:19). Upper 

levels of management are freed from involvement in routine operational 

activities through delegation and decentralization of decision making 

made possible by increased information processing at lower levels in the 

organization (31:119; 32:19). Thus top management has more time avail­

able for long term planning. Improved motivation and commitment result 

from the participative nature of the matrix structure, where even mem­

bers at the bottom of the organization aay have a significant input in 

decision ruakin8 (31:119-120). Finally, the matrix structure provides 

employees with various opportunities for personal growth and develop­

ment. It exposes them to situations in which they must consider issues 

beyond those of their own specialty, thus broadening their experience 

(31:120). It gives them more responsibility than they would ordinarily 

have in a strictly functional settins (31:120). Likewise, it gives them 

wider exposure and an opportunity to demonstrate their abilities and 

potential for advancement (31:120) . 

Cleland describes concensus decision making as one of the major 

characteristics of a matrix team: "Members of the matrix team actively 

contribute in defining a question or problem as well as in designing 
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courses of action to resolve problems and opportunities in the manage­

ment of the effort" (7:28). 

Youker identifies two additional benPfits of the matrix organiza­

tions--"the coordination across functional departmental lines, and the 

visibility of the project objectives through the project coordinator's 

office" (63:48). 

Knight also discusses several prublems which can occur in matrix 

organizations, listing them in four categories: 

the conflicts that exist in them 
achieving balance between their parts 
the stresses on people in them 
administrative and communication costs. (31:122-123) 

Conflicts are inherent in any organization, and the matrix is no 

exception. According to Knight, 

the matrix expresses a set of pre-existing conflicts between 
organizational needs and environmental pressures. It 
structures these conflicts, internalizes them within the 
organization, but does not remove them. (31:123) 

One of the wost important sources of potential conflict is the relation­

ship between the functional and project managers as they compete for 

control of available resources (31:123). Conflicts are also fostered by 

factors such as 

diversity of disciplinary expertise 
lower power of project manager 
poor understanding of project objectives by team 
role ambiguity of team members 
lack of agreement on superordinate goals 
perception by functional staff that their roles are being 

usurped 
low perception of interdependence 
managerial level (more conflict at higher levels). 
( 31 : 12 3-12 4 ) 

The balancing of conflicting objectives and authority, considered 

to be one of the main advantages of the matrix organization, can also be 
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one of its biggest problems (31:122). It is not always easy to maintain 

a balance of power between the functional and project managers, nor 

between horizontal and vertical relationships (31:124-125). In Knight's 

view, finding the proper balance does not necessarily result in an 

equality of power between the two positions, Instead, the immediate 

situation must dictate who should hold the sreater authority and control 

over resources. That is, the overall objectives to be achieved should 

determine the apportionment of power and resources between the two 

(30:162-163). 

People working in a matrix organization may be subjected to stress­

ful situations as a result of the organizational structure itself. 

Three particular sources of stress--role conflict, role ambiguity, and 

role overload--are common in a matrix (31:125). Role conflict can occur 

for the individual who works for two mana3ers, if the two managers them­

selves are in conflict or fail to clearly delineate the individual's 

role (31:125). Role ambiguity can result when an individual is not 

certain of his or her authority, decision making ability, or account­

ability (31:125). "The increase in personal discretion and delegation 

which is typical of matrix structures is experienced as stressful by 

many" (31:125). Role overload results when too much is demanded from an 

individual (31:125). It occurs when the individual gains new responsi­

bilities and needs more time for meetings and discussions because of the 

matrix structure, but retains all of the original operating responsi­

bilities and requirements (31:125). 

The fourth area of concern identified by Knight, that of communi­

cation in the oatrix, is a central issue of this research effort. As 

such, it is addressed in detail later in this chapter. 
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Variations of the Matrix Structure 

Cleland points out that today there is no one single form of 

organizational structure known as the matrix organization (6:48). 

Rather, there are many organizations which employ various versions of 

the matrix structure previously described. As Cleland comments, 

A kaleidoscope of matrix mana3ement systems is emerging in the 
theory and practice of management today. These systems appear 
to have one overriding characteristic--a departure from the 
classical model of management in favor of a multidimensional 
system of sharing decisions, results, and rewards in an 
organizational culture characterized by multiple authority­
responsibility-accountability relationships. (6:48) 

Both Galbraith and Youker discuss variations on matrix design (22; 

63). They describe organizational structure as a continuum, with the 

functional organization at one end and the project organization at the 

other (22:151; 63:51). "The matrix form falls in between and includes a 

wide variety of structures, from a weak matrix near functional to a 

strong matrix near project" (63:51). A given organization's position on 

the continuum is determined by its authority structure, mechanisms for 

integration across functional lines, and formal information system 

(22:151). 

Cleland comments that an organization employing matrix management 

concepts should be viewed and described not only by its systems--"all 

the properties of or3anizational structure, management processes and 

systems, interpersonal relationships and behavioral patterns" (6:49)-­

but also in terms of its operational context (6:49). He defines an 

operationGl description as one which 

relates the structure, processes, relationships, and patterns 
of the matrix management system to a number of observable 
criteria which, if satisfied, indicate that matrix management 
exists. (6:49) 
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Cleland hypothesizes that the presence of one or more particular system 

characteristics supports the existence of "the partial requirement for 

some type of matrix management" (6:49). Among the properties he men­

t i ons are the use of teams to accomplish organi zational goals, the 

intentional sharing of important strategic and operational decisions, 

and practice of concensus decision making (6:49). 

Kolodny emphasizes Galbraith's use of a continuum to discuss the 

"continuously increasing complexity in the coordination de vices of orga­

ni zations" (33:543). He remarks that the "matrix organi zation repre­

sents a range of possible structural arrangements and accompanying 

behaviors" ( 33: 543), as discussed by Galbraith, but cautions a~ainst 

referring to all such structures merely as matrix organizations 

(33:544) . He offers instead the term "'matrix-tending' organizations" 

(33:544) for those structures which find themselves between the ful l y 

f unctional and fully matrixed positions on the continuum (33:544). 

In a recent research effort, Gano s. Evans analyzed the official 

organ i zational structure of a large federal research and development 

organization, as well as the behavior of certain managers therein 

, 21 :73) . Evans concluded that the organization was operating effectively 

but in a manner not entirely consistent with its official line-staff 

designation (21:78,80). The study revealed that management placed a 

stron3 emphasis on the existing inforr.ial lines of communication, and 

considered such a network imperative to continued success in their fie l d 

(21 :80) . Evans reconciled this coexistence of a formal hierarchical 

structure and a well-developed informal communication network in a 

concept he termed the "latent matrix" (21:78,80-81). He sufJgests that 

th i s concept is "an accurate description of the llay the officially 
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designated line-staff organization operated" (21:80). It "describes a 

management process that better accounts for a strong emphasis on inior­

mal and cross-organizational interfaces to best achi eve the research 

mission of the agency" (21:78). 

Knight presents an in-depth discussion of matrix variants, stating: 

••According to the widest definition any organisation involving lateral 

groupings or relationships in addition to a vertical authorit y structure 

qualifies to be called a matrix" (28:5). He postulates three se!)arate 

methods of matrix management, each with its own characteristic organiza­

tional structure and variations thereof. He named thes e three basic 

approaches the "co-ordination model, the overlay, and the secondment 

:node!" (29:142). 

The co-ordination model appears to be the most common form of t he 

matrix (29: 142). This approach emphasizes not interfering uith the 

organizational structure any more than is absolutely necessary, in par­

ticular avoiding conflicts or ambiguity in reporting relationships 

(29:142,155) 

Staff remain organistically and managerially members of their 
original departments, usually functional, but procedural 
arrangements ... ensure cross-departmental ... interaction 
towards the achievement of extra-departmental objectives. 
(29:142) 

Variations of this type of matrix model range from "the collateral t eam, 

a team without a co-ordinator, to the customer-contractor role, a co­

ordinator without a . team" (29:155). In the customer-contractor model, 

the project manager 

negotiates for work to be done with the individual functional 
managers, whose relationship to him is a 'service-giving' one. 
The project manager is in control of the budget for the 
project and can therefore decide the allocation of project 
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finance to the individual departments, stipulating in exchange 
completion dates and standards to be met. (29:145) 

The overlay model approximates the classic pure matrix. Here, in 

a~ e£ fo r t t o ba_anc _ account ability for resource utilization and the 

achieveme nt of project objectives, personnel formally become members of 

two separat e organizational groupings (29:142-147,155). 

Knight's third approach to matrix manageQent is the secondment 

model ( 29: 142) . In this approach members move back and forth between 

t he ir s peciali st depa r t ments and project groups, but are assigned to 

on.!.y one or t :i e ot: e:---not both--at any given time (29:142,150). This 

. ode "tends to Je used where project objectives are paramo~t and the 

functiona l structure exists as a fall-back and a service to the project 

or3ani sa t io n" (29:155-156). One variant of the secondoent model is the 

"?roject wi t hi n function" (29:151). In this variation 

each project is firmly located in one discipline-based depart­
men t whic h provides the main inputs to the project. The 
project ~a~~ge :- reports to the department head, and inputs 
~co~ ot he r depar t ments are provided either on a service-giving 
~a sis, or by occasi onal secondment of specialists from other 
disc: p~:~cs , (2?: 151 ) 

Commu nicat i on in t he Matrix 

As wi th any organization, the success of the matrix is dependent 

upon its members' abilities to communicate effectively. According to 

Stuckenb ruck , "the matrix organization has evolved to cope with the 

conflic t i~~e : en t i n any large or3anization--the need of specialization 

versus t he t he needs of coordination" (51:333). "(The organization's] 

success ful ope rat ion, like that of any organization, depends almost 

ent i r ely on the activit i es of the ... people involved" (51:333). As 

Ivars Avots points out, "most managers will readily agree that 
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management information is the key to effective performance of the tasks 

and functional activities within the matrix organization" (3:533). 

Avots emphasizes the critical nature of a matrix organization's 

information flow: 

It is important to note at the outset that project management 
informati~n involves much more than what is represented by 
critical path networks, cost charts, and technical progress 
reports. An effective information system passes a large 
variety of data, ideas, and concepts in a manner that is clear 
and does not distort its meaning between the originator and 
the receiver . In the matrix environment the information 
system stands at the heart of the organization structure, its 
planni n3 and decision processes, and all the elements consti­
tuting the so-called cultural ambiance. It is critical to the 
very success or failure of the matrix management system. 
(3:533) 

Stephen E. Barndt states that "communication of information is 

essential to cooperative 3oal directed behavior in all organizations 

... however ... in the matrix type organization ... it is even 

more important" (4:379). Stuckenbruck agrees, emphasizing the critical 

nature of the human interfaces within the matrix. He describes these 

i nte rfaces as communicati~n links and their management as a problem in 

communication (51:335-337). 

While development of lateral communication links and improved 

information flow are considered positive aspects of matrix organiza­

tions, at the same time the complex nature of the structure actually 

i ncreases the requirement for time spent in communicating (31:126). 

John v. Murray and Frank A. Stickney address the need for increased com­

munication as a result of adopting a matrix structure. 

The matrix structure significantly increases the required 
interactions of people and their communication networks 
because of the reciprocal interdependencies inherent in most 
~~trix tasks. This increased communication often creates 
problems between the matrix [project] and functional personnel 
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because of their differing orientations: the matrix [project] 
per sonnel def i ne the issues from the perspective of the task, 
whereas the functional personnel define them from the perspec­
tive of th~ functional area of specialization ... but both per­
spectives are required for organizational performance. 
(42:242 ) 

Ge orge H. La bovi t z al so discusses communication as a potential problem 

in a oatri x organization. 

Eac h of us speak s t he language of our background and 
di scipline. As we adopt the protective coloration of our 
functions, we become reluctant to share information, to let 
others know what we know (after all, 'knowledge is power'). 
Our communications tend to be self-serving, our views of other 
functions stereotyped. (34:601) 

The importance of communication to the efficient operation of a 

matrix organization is obvious. However, experience has shown that com­

munication problems do occur within matrix organizations despite the 

emphasi s pl aced on avoiding such problems. 

The organisation gives rise to an increase in formal communi­
cations, through meetings and memos, many of which are con­
cerned with trivialities or with individual managers' attempts 
to cover themselves against blame, by putting everything in 
writing. (30:168) 

Thomas J. Peters describes the problems of one large multinational cor­

poration--the "end less time spent in meetings and in building personal 

r elat ionships , and in communications " (47:17) keeps the organiza-

tion fro□ responding quickly in a "turbulent market ... [where] . 

very s hort communicat i ons lines, quick decisions, [and] alertness" 

(47: 17) ar e needed. 

. . 

Another general l y recognized communication problem is discussed by 

Barndt. "The encoding-decoding problem is the familiar but difficult 

one ,f semantics, or meanings that we attach to symbols, where one 

person's or group ' s meanings are not the same as anc~her's" (4:384). 

According to Barndt, 
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Two conditions likely to exist in the matrix organization 
hei3hten the possibility of encoding-decoding problems. 
First, the matrix team normally consists of a number of 
individuals from identifiably distinct occupational special­
ties. The specialized language or jargon that goes with each 
shoul d be e~pected to cause problems, when messages from one 
specialist are interpreted by another. In addition, the 
loya l ties to professions and the acquired values of various 
specialist 8roup members are likely to result in group frames 
of reference that view such subjects as cost, time deadlines, 
and t echnical perfection in different ways. (4:385) 

Murray and Stickney point out that "management in the matrix 

orzanization must stress the need for a free flow of communication based 

on fact and mutual trust" (42:250). However, as Knight comments, 

Blocks to the free information flow which matrix structures 
depend on can be created by managers who feel that the matrix 
constitutes a threat to their autonomy and power. They see 
the boundaries of their sphere of control overlaid by the new 
horizontal groupings and react defensively by withholding 
information and emphasizing formal communications channels. 
( 30: 166) 

Stuckenbruck addresses how communication problems result in 

conflicts within the matrix . 

Poor communication, however, is certainly the basic cause of 
most misunderstandings and conflicts. This may be due either 
to the inability or reluctance of one or both persons to 
express themselves or to their inability to understand the 
s i tuation or see the other side of the picture .... Such 
pe rsonal conflicts are much more likely to occur in a matrix 
organization, because of the diversity of the people involved 
and the number of contacts to be made. (51:339) 

The importance of communication to the efficient working of a 

matrix organization is obvious. "Managers and researchers ... agree 

t hat communi cation processes underlie most aspects of organizational 

functioning and are critical to organizational effectiveness" (50:461). 

Any problem ·rhich impedes communication, and thus information flow, 

impedes the matrix as a whole. Likewise, any effort which improves 
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communication also improves the flow of information and therefore the 

productivity of the matrix organization. 

Communication and Psychological~ 

Communication between people can be evaluated through application 

of Carl G. Jung's theory of psychological type. First published in the 

1920s, Jung's theory was an attempt to explain variations in human 

behavior. 

The gist of the theory is that much apparently random varia­
tion in human behavior is actually quite orderly and consis­
tent, being due to certain basic differences in the way people 
prefer to use perception and judgment. (46:1) 

Perception is defined as the process of "becoming aware of things, 

people, occurrences, and ideas" (46:1), the "process of gathering infor­

mation/data" (48:3). Judgment, on the other hand, is the "process by 

which we order, hierarchize, come to closure or conclusion on the data 

;>erceived" (48:1). Both are important aspects of communication. 

~ Theory. Jung's theory is three-dimensional, consisting of a 

perception component, a judgment component, and an attitude component, 

all of which consist of polar opposites (8:973; 38:297). The perception 

component is divided into the dichotomous mental functions of Sensing 

(S) and Intuition (N) (38:299; 46:2). 

Sensing refers to perception of the observable by way of the 
senses. Sensing establishes what exists. Intuition refers to 
perception of possibilities, meanings, and relationships by 
way of insight. (38:299) 

The judgment component is also divided into two mental functions, 

Thinking (T) and Feeling (F). Jun3 considered these functions to be the 

two basic methods of decision making (38:299-300; 46:3). 

Thinking is the term used to define a logical decision-making 
process, aimed at an impersonal finding. Feeling is a term 
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for a process of appreciation, making judgments in terms of a 
system of subjective, personal values. (39:16) 

The attitude component of Extraversion (E) and Introversion (I) repre­

sents an individual's "basic orie~tat ion to l ife" (39:17). 

In the extraverted attitude, attention seems to flow out--to 
be drawn out--to the objects and people of the environment. 
There is a desire to act on the environment, to affirm its 
importance, to increase its effect. In the introverted 
attitude, energy seems to flow from the object back to the 
subject, who conserves this ener3y by consolidating it within 
hi s own position. (38:297) 

According to Jung's theory, all people have and use the four mental 

processes of Sensing (S), Intuition (N), Thinking (T), and Feeling (F). 

However, the four functions are not equally developed in all people, nor 

is their use equally preferred (38:299; 39:14). As an individual grows 

from childhood toward adulthood, one of t he four functions "becoces 

dominant ... , because of an inborn predisposition that, in the course 

of normal development, makes the activities of that function more 

interesting and rewarding" (38: 300). Later, as normal development con­

tinues, the individual will develop an auxiliary function which comple­

ments the dominant function. If the dominant function is one of the 

perception components (Sensin3 or Intuit ion ) , the auxiliary function 

will be one of the judgment components (Thinking or Feeling). The 

reverse is likewise true (38:301-302; 46:12-13). 

According to the theory, an individual needs both a well-developed 

dominant function and a well-developed auxiliary function. The dominant 

function guides and directs the individual, whi_le the auxili ary provides 

needed balance from the non-dominant component (38:301-302; 46:10-13) . 

At this point the individual's preferred attitude or orientation toward 

life becomes more important. "By definition , each type uses the 
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dominant funct i on (S, N, Tor F) in the preferred attitude (E or I)" 

(39:18) . That is, an individual identified as an extravert will 

primarily use his or her dominant function in dealing with the outer 

world , and t~e auxi liary funct i on in dealing with the inner world. 

Likewise, a:1 individua l who prefers the introverted attitude will use 

the dominant function in dealing with the inner world, and will there­

fo r e us ~ the auxi l iary function in dealing with the outer world. Thus 

the outside world may often see the well-developed dominant function of 

t he extrave~t, but wi ll rarely see the introvert's well-developed domi­

nan t functio n ( 38 :301; 39:18; 46:12-15). 

Ba sed on hi s t heo ry, Jung described eight combinations of attitude 

and ~ent3 l functi on, four extraverted and four introverted. The mental 

fun ction used :.:1 ~ach type was the dominant function for that type, 

whi le the auxiliary function was not mentioned (38:301; 39:18; 46:17). 

Develocment of the Indicator. In the twenty years before World 

l~ar r :, Isabe l Br ig3s :1yers and her l!lother Katherine c. Briggs compared 

t heir own consid~rable observations of human personality with Jung's 

t heory a~d f ound numerous similarities (38:295-296). The advent of 

Ivor l d lia r II and the huma .. suffering which ensued led Myers to devise 

"an instrument that would bring Jung's theory into practical applica­

t ion " (38:296 ) and perhaps help prevent such suffering in the future. 

Over cne next twenty years Myers developed and refined the psycho­

metric questionnaire now known as the Myers-Briggs Type Indicator 

(38 : 296 ) . To t he t h~ee dichotomous preferences already outlined in 

Jung's theory , ~!yers added a fourth index known as Judgment-Perception 

(38:302; 39:18 ) . This index was designed to identify which of the 

functions was the dominant and which was the auxiliary, thus making 
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possi~le a more complete description of any given type (38:302; 39:18 ) . 

"To assess fully an individual's type, we must identify his dominant 

attitude and his superior [dominant] and auxiliary functions" (8:973). 

The Judgment and Perception dichotomy is there fore concerned wi t h 

whether an individual uses judgment or perception in deal ing with the 

outer world, The Judging (J) type uses a jud3ing function (Thinking or 

Feeling) to handle the outer world and thus prefers thines to be planned 

and controlled. The Perceptive (P) individual uses a perceptive process 

(Sensing or Intuition) to deal with the outer world and enjoys flexi­

bility and spontaneity (43:6). "By definition, J [Judgment] and P 

[Perception] refer to the process used for extraverting; thus they point 

directly to the dominar. t function of extraverts and to the auxiliary 

function of introverts" (39:19). 

People need both the Judgment and Perception attitudes, but they 

are not both used at the same time. When the Perceptive attitude is in 

use, the individual is gathering information through either the Sensing 

or Intuitive function, and the Judgment attitude is turned off. Like­

wise, when the Judgment attitude is being used, the individual is pro­

cessing the information through either the Thinking or Feeling function, 

and the Perceptive attitude is subordinated. Regardless of the indi­

vidual's preferred attitude toward interacting with the outer world, 

there is a need for development of the other attitude to provide balance 

(46:69-74). 

By adding the Judgment-Perception index to the three existing 

indices, Myers had four scales available for use in determining an 

individual's type. She designed the Indicator as a self-report 

questionnaire which would allow the respondent to choose the 

2-21 



~ ~r---,--..---,. - - • - - - ,._ .. ~ -. .. . .. ... ... - .. - .. . .......... . .. ....... . 

alternatives which he or she preferred, and thereby indicate the four 

preferred poles of the dichotomous pairs (38:302-303; 39:19). Since, by 

virtue of Jung's theory, people create their individual types by expres­

sing their own preferences concerning perception and judgment, the type 

crn thus be described by ascertaining what those preferences are 

(46:10). The Indicator is designed to do just that--identify, from the 

individual's responses, his or her preferences in the four categories 

and thus the appropriate psycholoeical type. 

Use of the Judgment-Perception index also made possible inclusion 

of the auxiliary function in the descriptions of type. Myers was thus 

able to double the number of type descriptions from 8 to 16 by speci­

fyin3 the attitude, dominant function, and auxiliary function (46:21). 

By convention, a different four-letter type formula is used for each of 

the 16 types. The first letter is either an E (Extraversion) or an I 

(Introversion) and represents the preferred attitude. The second letter 

is either an S (Sensin8) or an N (Intuition) and represents the pre­

ferred perception process. The third letter is either a T (Thinking) or 

an F (Feeling) and represents the preferred judgment process. The 

fourth letter is either a J (Judgment) or a P (Perceptive), which indi­

cates whether the Jud6ment or Perception process is being used to deal 

with the outer world. This in turn determines the dominant and auxil­

iary natures of the second and third letters (38; 39; 43; 46). In 

conjunction with development of the Indicator, Myers wrote detailed 

descriptions of the four functional types (S, N, T and F), the four 

combined functional types (ST, SF, NT and NF), the four attitudinal 

t ypes (E, I, J and P), and the 16 complete four-letter types. The 16 
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four-letter types and their descriptions are found in Appendix A. Brief 

descriptions of the first three categories follow. 

Functional Descriptions. Sensing (S) types prefer to gather data 

or information using the five physical senses. They are interested in 

facts, actualities, and the present, can easily adjust to step-by-step 

procedures, and are able to tolerate routine and details (45:51; 48:3). 

With good type development, the expertise in sensing can lead 
to a differentiated awareness of present experience, acutP. 
powers of observation, a memory for facts and detail, and a 
capacity for realism, for seeing the world as it is. Atti­
tudes characteristically developed as a preference for sensing 
include a reliance on experience rather than theory, a trust 
of the conventional and customary way of doing things, a pref­
erence for beginning with what is known and real, and moving 
systematically and step-by-step, tying each new fact to past 
experience and testing it for its relevance in ?ractical use. 
To most sensing types, 'real intelligence' is characterized as 
being sound, accurate and having common sense. (39:15) 

Intuitive (N) types prefer to gather data or inforciation through 

in-direct means such as a "sixth sense" or insight. They are interested 

in theories, ideas, patterns, possibilities, and relationships and tend 

to be future-oriented. They do not enjoy routine and repetitive activi­

ties, but instead prefer change and challenge (46:2; 48:3). 

\11th good type development, development of intuition can lead 
to insight into complexity, an ability to see abstract, 
symbolic, and theoretical relationships, and a capacity to see 
future possibilities, often creative ones. 

Attitudes characteristically developed as a result of a pref­
erence for intuition include a reliance on inspiration more 
than past experience, an interest in the new and untried, and 
a preference for learning new materials through an intuitive 
grasp of the meanings and relationships. To most intuitive 
types, 'real intelligence' is shown by insight in 3rasping 
complexities, and flashes of creativity. (39:15) 

Thinking (T) types prefer to process information--to reach conclu­

sions or make decisions--in a logical, analytical, and impersonal 

manner. Their impersonal approach aay lead them to pay insufficient 
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attention to other people's inputs, they may hurt other people's feel­

ings without knowing it, and likely do not handle emotion well, either 

their own or someone else's. They tend to be fair, impartial, and 

objective, and tend to be more interested in things than in peo~le 

(46:3,68,163; 48:4). 

With good type development, expertise in thinking leads to 
powers of analysis and an ability to weigh facts object:!. vely 
including consequences, unintended as well as intended. At­
titudes typically developed from a preference for thinking 
include objectivity, impartiality, a sense of fairness and 
justice, and skill in applying logical analysis, (39:16) 

Feeling (F) types prefer to process information in a subjective and 

personal manner. This type "comes to conclusion by an associative pro­

cess, using feelings--by analogy and cooparison with past experience, 

with attention to personal associations" (48:4). They find people to be 

more interesting than things, and display compassion, ser.sitivity, and a 

need for harmony (46:4,68,163; 48:4). 

t;ith good type development, feeling leads to development of 
values and standards, and a knowledge of what matters most to 
themselves and other people. Attitudes typically resulting 
from a preference for feeling include an understanding of 
people and wish to affiliate with them, a desire for harmony, 
and a capacity for warmth, empathy and compassion. (39:16) 

Combined Functional Descriptions, The four mental functions just 

described can be combined to form four two-letter types, with each of 

the combinations containing one perception (or information gathering ) 

preference, and one judgment (or information processing) preference (ST, 

SF, NT and NF). f.ach of these combinations possesses the character­

istics of the respective individual functions, which interact to give 

the two-letter combination its own particular set of qualities as well 

t 46:4). 

2-24 



. . .. ... 

Sensing-Thinking (ST) types prefer to use their five senses to 

gather information, and a logical method to organ ize and process that 

information. They are int erest ed i n facts, which they address in an 

impersonal and analytical manner (43:3: 46:5 ) . They are of ten viewe d as 

"practical and matter-of-fact" (43:3; 46:5). 

Sensing-Feeling (SF) types prefer to use their five senses to 

gather information, and a personal and subjective ~ethod to organize and 

process the information. They tend to be more interested in facts which 

re l ate to people than in facts which r elate to things, and make their 

decisions in a warm and personal manner (43:3 ; 46:5-6 ) . They are con­

sidered to be "sympathetic and friendly" (43:3). 

Intuitive-Thinking (NT) types prefer to gather information indi­

rectly through a "sixth sense" rather t han direct ly t hrough the five 

senses, and prefer to process that i nformation in a logical, step-by­

step manner. They are interested in theory , possibilities, and rela­

tionships rather than facts by themselves, but apply an impersonal 

analytical approach to that on which they have focused (43:3; 46:6). 

These types are often described as "logical and ingenious" (43:3). 

Intuitive-Feeling (NF) types pre fer to gather informat i on indi­

rectly through a "sixth sense" rather than directly throu8h the five 

senses, and prefer to process that information in a personal and subjec­

tive manner. They are interested in t heory, possibilities, and rela­

t i onships rather than facts by themselves, but make their decisions with 

warmth and personal consideration (43:3 ; 46:6). They are often con­

sidered to be "enthusiastic and insightful" ( 43: 3; 46:6). 

Attitudinal Descriptions. Extraversion (E) refers to that attitude 

or orientation toward life and the world in which energy flows out from 
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the individual to the environment. Extraverts prefer to focus their 

attention on the external wcrld of people and things. They enjoy vari­

e ty, action, and the company of other people. They tend to dislike 

ac t ivi t i es which are complicated, take a long time, or otherwise slow 

them down (39:17; 43:6; 46:7-8,53-56; 48:6). 

With mature type development, extraverts typically create a 
l ife with action, social contacts, and a wide circle of ac­
quaintanceships. Characteristics typical of those who prefer 
the extraverted attitude are sociability, outspokenness, ease 
of communication, awareness of and reliance on the environment 
for stimulation and guidance, and an action-oriented, often 
i m~ul sive way of meeting new events. (39:17) 

In troversion (I) refers to that attitude or orientation toward life 

i n which energy flows inward from the environment to the individual. 

Introverts prefer to focus their attention on the inner world of con­

ce pt s and understanding. They prefer peace and quiet for concentration, 

do not mind being alone, and often appear detached or withdrawn. Long 

or detailed jobs do not bother them. They are private individuals who 

d ,) not easily reveal themselves to others, and may experience difficulty 

i~ ~om□unicating (39:17; 43:6; 46:7-8,53-56; 48:6). 

i ntroverts typically create a life with time for contempla­
tion, socializing with intimates and close friends. Charac­
t eristics typical of those who prefer the introverted attitude 
are a thoughtful contemplative detachment, interest in clear 
conceptualization of ideas, and a relative unawareness of 
changes in the outer situation, discounting their importances 
i n any important decisions. Privacy and time to go into depth 
are important for introverts, who are postulated to have a 
~reater capacity for sustained attention than extraverts. 
(39 : 17) 

The Judging (J) type prefers to use one of the judging functions, 

ei ther Th inking (T) or Feeling (F), in dealing with the outer world. 

Judging types "live in a planned, decided, orderly way, wanting to 

regulate life and control it" (43:6 ) . They thrive on order and 
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structure, and thus work well with schedules and plans. They are com­

pelled to reach a decision--to come to a conclusion--and may do so too 

soon, without fully considering all the pertinent facts (39:18; 43:6; 

46:69-75; 48:5). 

A preference for the judging attitude leads to a desire for 
decisions, with a mininum of information-gathering. Judging 
types tend to prefer to organize and plan their lives, using 
their energies to control events more than in understanding 
them. When at their best, they are likely to be rated 
responsible, dependable and decisive. (39:18-19) 

Perceptive (P) types prefer to use one of the perceptive functions, 

either Sensing (S) or Intuition (N), to deal with the outer world. They 

'"live in a flexible, spontaneous way, wanting to understand life and 

adapt to it'" (43:6). These types are characterized by spontaneity, 

open-mindedness, curiosity, and adaptability. They are not in a hurry 

to make decisions and may resist doing so (46:69-75). 

A preference for the perceptive attitude leads to an open, 
curious desire for understanding events with relatively little 
pressure to control them. When at their best, perceptive 
types are called receptive, under·tanding and flexible. 
(39:19) 

Thus Myers developed the various type descriptions and the psycho­

metric questionnaire known as the Myers-Bri~s Type Indicator. Based on 

Jung's theory, the Indicator is a paper-and-pencil instrument which, 

when coopleted, reports the respondent's indicated preferences in four 

categories. The four areas include the preferred attitude or orienta­

tion toward life, represented by the Extraversion-Introversion (E-I) 

scale; the preferred method of perception or way of gathering informa­

tion, represented by the Sensing-Intuition (S-N) scale; the pre-ferred 

method of judgment or way of processing information, represented by the 

Thinking-Feeling (T-F) scale; and the preferred way of dealing with 
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t he outer world, represented by the Judgment-Perception (J-P) scale. 

When the preferences in all four categories are combined, the resulting 

four- le tt er type combination makes possible an understanding of the 

respondent's preferences concerning communication. 

The Indicator and Communication. Myers believed that "much of the 

wi despread difficulty in communication is due to type differences" (44:3). 

She argued that people must believe that what they are going to hear 

will be important or relevant before they will listen. In her view, the 

"troubl e is that what is considered worth listening to varies from type 

to t ype" (4~ :4). Approaching this point in another way, Extraverts will 

generally use their dominant function as their chief mode of communica­

tion, while Introverts will generally use their auxiliary function. If 

two individuals are using different functions in their communication 

process, it is conceivable that some miscomD11nication could occur. 

Flavil R, Yeakley, Jr. follows through on Myers' thoughts by 

discussing Jung's four mental processes--Sensing, Intuition, Thinking, 

and Feeling--as four communication styles. He states that each of the 

16 psychol o3ical types has associated with it the four communication 

sty le s i n a unique pattern from primary, or most preferred, to least 

pre ferred (61; 62 ) . 

The p=i mary communication style is determined by whether an indi­

vidua l is an Extravert (E) or an Introvert (I), and whether the 

preferred process for dealing with the outside world is Judgment (J) or 

Perception (P) . For Extraverts, the primary style is the dominant func­

tion as determined by the J-P preference. The secondary style is that 

of the auxi l iary function. The te r. ciary style is the opposite of the 

auxil iary function. The least preterred style is the opposite of the 
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dominant function. For Introverts, the primary style is that of the 

auxiliary function (because Introverts face the world with their aux­

iliary functions) as determined by the J-P function. The secondary 

style is the dominant function, while the tertiary style is the oppo­

site of the auxiliary, and the least preferred style is the opposite of 

the dominant function. When individuals whose preferences are not the 

same try to communicate, one or both may have to adjust to one of the 

lesse~ preferred styles (62:32). The 16 possible communications style 

preferences are shown in Appendix B. 

Yeakley goes on to use the unique co•unication style preferences 

in devising a numerical method of ranking the relative difficulty expe­

rienced in adjusting one- and two-way communication styles between any 

two psychological types (61; 62). 'nle ranking uses an ordinal scale 

ranging from 1 to 24 for one-way dyads, and from 1 to 17 for two-way 

dyads. One is the lowest ranking and represents the least amount of 

similarity between two different psychological types and, therefore, the 

maximum probability of difficulty in adjusting communication styles. 

Seventeen and 24 are the highest scores and represent the maximum amount 

of similarity between two psychological types and thus the minimum 

possibility of difficulty in adjusting communication styles (62:34-36). 

With this ranking it is possible to use derived quantitative values in 

comparing various communication situations. The one-way and two-way 

rankings are shown in Appendix c. 

In another example of communication research, Georg~ H. Jensen and 

John K. DiTiberio discuss ongoing studies involving the use of the 

Indicator to evaluate and improve the way people write (25). The Indi­

cator has been used at the University of Illinois and Georgia State 
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University in thesis support groups, writing clinics, writing workshops, 

and a developmental writing program (25:287-288). "In all of these set­

tings, students reported that knowledge of their personal ity type and 

how it relates to writ ing he lped to reduce writing an:dety and overcome 

writing blocks" (2 5:288). 



.• 

III. Methodology 

The focus of t hi s r esearch was to describe the nature of cor.1munica-

tion in the operat i onal structure of a particular Air Force test organi­

zation . The aspect of cocraunication stJdied was written communication 

in the form of a t echni ca l report , an important product of this organi­

zation. The objectives, as noted in Chapter 1, were threefold: 1) to 

describe how the or3anization operates; 2) to describe and compare the 

informtion gathering and processing pre f erences of selected indi-

viduals; and 3) to describe and compare the perceptions of the technical 

report preparation process held by those individuals. Due to the limi­

tations discussed in Ci1apter 1, t :1is research eff ort wns performed and 

documented as a case study. :-ro attempt at statistical analyses was 

made. 

To observe the effect of the organizational structure, the interac­

tion of individuals in different roles in the structure had to be 

studied. The cost logical approach to study this uas to obtain informa­

tion fro□ indi vidual s ~rho had worked together on a specific technical 

renort. Y...nowinz the history of the t eclmical report and whether it was 

completed on time could provide insi3ht into the structure's effect on 

tiiileliness. Therefore, it uas necessary to select technical reports 

such that the individuals who uor!<~d on t her., were availabl e t o be i nter-

viewed. 3ecause of the reassignment of military personnel in par ticu­

lar, this requirement limited the number of useful reports and corre­

spondin3ly the number of people who could be sampled. These 

3-1 



• . , 

.. 

considerations limited the breadth of data collected and necessitated a 

case study approach to b~e research. 

General Aon~oach 

The 3eneral approach in answering the five research questions ber;an 

with a revieu of the organization's documentation already available at 

the Air Force Institute of Technolo3y (AFIT) to understand as much as 

possible about the organization before visiting it. TI1e next step was 

to visit the organization to learn about the organization firsthand, 

present a proposed plan for the research effort, and prepare for a 

second visit when the major!ty of the data vould be collected. Data uas 

initially collected through studying the organization's docw:ientation 

~nd then throueh formally interviewin3 participants in the technical 

report preparation process and adoinistering a psychometric instrument, 

the ~•lyers-Brig3s Type Indicator, to measure their preferences for infor­

mation oatherin3 and processing (8:973). 

Ourin~ the second visit the data collection procedure consisted of 

selectin~ t ~e technical report3, iientifying the individuals who were 

:nvoi ved i n their preparation, and then interviewing those identified. 

T~is was followed by administering the Indicator to measure the indi­

viduals' preferences. 

The next step involved analyzing the data collected from the two 

visits to the organization. The organization's documentation and the 

intervie~ results provided a basis for comparison with the matrix liter­

ature to answer the first research question. Scoring and assessing the 

results of the instrument for measuring preferences provided a means to 

answer the second research question. A combination of the results of 
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the Indicator and the team structures answered the third research ques­

tion. Finally, the interviews provided the data for answerinG the 

fourth and fifth research questions. 

Instrumentation 

Two instruments were used for data collection: an interview guide 

and the Myers-Bri~3s Type Indicator as the raeans for measuring prefer­

ences of information gatherin~ and processing. 

The Interview Guide. The primary purpose of the interview was to 

determine the perceptions of the technical report preparation process 

held by key participants in that process. In addition, infcr~ation fro~ 

the interview would help define both the operational structure for 

technical report preparation and the role of the partici~ants in that 

process. 

The purpose of the interview was to question the respondents about 

opinions, attitudes and feelings; therefore, the interview was not 

rigidly structured (20:215). Open responses were desired so that the 

respondents' true perceptions of the technical report process could be 

discovered (20:216). 

The questions addressed a number of areas as follows: the task of 

putting together the technical report, t~e roles of those beinR inter­

·Jiewed, the time requirements for technical report preparation, the use 

of t!1e data, likes and dislikes in the job, and ~uidelines for the work 

done, as well as biographical/demographical data. Separate interview 

zuides were developed for individuals fulfilline various roles in the 

technical report preparation process. 
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The questions were jointly developed by the researchers, beginning 

with the ob.1ectives of describing how the organization operates and 

determinin3 the perceptions of the process, and then listing areas in 

which information was needed. The researchers then drafted the ques­

tions, attempting to make them as understandable as possible (24:4). 

The questions uere then arranged to "follow each other naturally" 

(24:4). The questions were further refined through a process of joint 

and individual brainstorming. 

The first twelve questions were essentially the same for all re­

spondents, allowing direct comparison of answers among not only those 

wi~h the same role in the process but also across roles. The additional 

questions in each interview ~ide were developed to further explore the 

interviewee's specific role in the process. The interview guidea were 

then reviewed by two AFIT faculty members for comments and subsequent 

refining. Appendix D contains a complete set of interview guides. 

The Myers-Briggs Type Indicator. The Indicator was used to deter­

mine the information gatherin3 and processing preferences of key partic­

ipants in the technical report preparation process. Information gather­

ing and processing preferences are psychological characteristics and, 

therefore, require a psychological instrument to measure them. 

The Indicator consists of a self-administered, non-threatening 126-

item paper-and-pencil questionnaire (Form G) #hich could be completed in 

approximately one hour (41:321; 45:7; 53:323). The format is forced 

choice, in that the respondent must answer with one of the available 

choices rather than create an individual answer (41:321; 45:2,84; 

53:323). The items include both phrase questions and word pairs 
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(38:309-310). A copy of this questionnaire is not included in this 

document. 

Published by Isabel Bri3p,s Myers in 1962 after almost 20 years of 

development and refinement, the Indicator has been used extensively in 

research. In particular, it has been used to study methods of learning 

and teachin~, occupational career choices, interpersonal coCIDlunication, 

and team building (38:295). More recently it has been used to study 

how individual differences affect the writin3 process (25:286), with the 

intent to "r;iore effectively individualize writing instruction" (25:286). 

The researchers decided to use the Indicator for a number of rea­

sons. First, a sinRle instrument was desired to liMit the amount of 

tice the respondents were involved in the research effort and thus were 

away from their work. Second, the instrument was easy to administer and 

did not pose a threat to t.~e participants. Third, since it has been 

used for over 20 years, with an additional 20 years of development, 

revision, and refinement, it is a widely recognized and accepted psycho­

cetric instrument with a large volUlile of validity and reliability data 

available (38:315-331; 41:321-322; 45; 53:323-324). Finally, studies 

performed by other researchers, especially in the areas of teamwork and 

comcunication, demonstrate its applicability to this research effort (5; 

25; 38:335-336; 61; 62). 

Soecific Procedure 

Data Collection. Data was collected in two visits to the test 

or3anization. The first visit was for one day and the second wa~ for 

five days. 
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First Visit. The first visit was arranged by telephone sev­

eral weeks before the visit, Upon arrivin~ in the organization, the 

researchers met with the deputate technical advisor, two division tech­

nical advisors, and a branch chief, and presented a proposed plan for 

the research in the unit. The technical advisors were key participants 

in the technical report preparation process, while the branch chief 

supervised editors who were also key participants in the process. 

After the initial group meeting, the researchers met with these 

people individually to learn more about the various divisions and the 

editing branch, in addition to the overall perspective obtained from the 

deputate technical advisor. This individual was the highest ran.~ing 

participant in the technical report preparation process with whom the 

researchers had contact. The two division technical advisors repre­

sented two of the four ~eneric test divisions as well as the two basic 

types of testing. Each of the technical advisors discussed the appli­

cable division and its operation in detail. In one f the divisions the 

researchers also cet uith two people who perforr:2d division-level 

editin3 functions on technical reports. The chief of the editing branch 

also arranged a ceetin3 with the two chief editors, who provided addi­

tional informtion. Topics such as len~th of the work day and guide­

lines used in doing the job were identified during this first visit, and 

were subsequently included in the interviews to be conducted during the 

second visit. 

!>uring this visit, documentation, in the for~ of draft technical 

reports, copies of the !ill_ Engineers' Uandbook, copies of control forms 

used to trace the documents throu3h the review and coordination cycle, 

regulations, operating instructions, various writing guidelines and 
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data on the timeliness of past reports, was eiven to the researchers for 

their use. This docuaentation was brought back to AFIT and was very 

valuable in analyzing the interworkings of this organization and in 

planning for further data collection through the interview process. 

The copies of the control forms used to trace the documents 

uere a primary source in identifying, for purposes of the interviews and 

adainistering the Indicator, the key positions of participants in the 

technical report preparation process. These foms substantiated a pre­

liminary ident i ·1 cation of the deputate technical advisor, the division 

technical advisor and the editor fro~ the editins branch as key partici­

pants in the technical report preparation process. Others identified 

were the test en3ineer as the author and--in the division uith the two 

additional editors--those individuals. Additionally, by notin3 the 

length of time involved in preparation of the data, the researchers 

determined that other key participants could affect the timeliness of 

the technical report. These people included the analysts and mathemati­

cians who planned and performed the data reduction for the tests. Even 

though their e:pertise was not required for data reduction in all tests, 

in many cases their efforts had a significant impact on the report 

preparation. They were therefore included in the interviews and psycho­

aetric evaluation along with the deputate and division technical advi­

sors, the editors, the division editors, 3Ild the test engineers. 

The proposed plan for additional data collection on the second trip 

was accepted, and the second visit to formally interview participants 

and administer the Indicator was arranced. 

In the interim between the two visits, the procedure for future 

data collection was finalized. The researchers decided to limit the 
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breadth of the study to the two division whose technical advisors they 

had met on the first visit. This decision was based upon the licited 

tioe period of the second visit and ~he depth of the study desired. The 

di vision i1ith the additional editors was designated as Di vision A, .-rhile 

the other division was designated Division B. A simplified organiza­

~ional chart is available in Appendix E, 

Considering the timeliness problem with soce technical re9orts, the 

decision was made to interview and administer the Indicator to partici­

pants involved in preparing two classes of technical reports: 1) a 

technical report that was signed within its time limit and 2) one that 

was beyond its time licit. This allowed the researchers to more com-

9letely describe the process by studying successful situations as well 

as chose that were less successful. An additional criterion used to 

select the technical reports was the amount of data reduction support 

required during the test. 

Second Visit. At the beginning of the second visit, the 

researchers betian in Division A by identifying two technical reports, 

one which ~1as not late and another which was late. Because the data 

collection would be through personal contact by interviews and adminis­

terin3 the Indicator, the most important consideration in selecting a 

report was that the test en~ineer be available for interviewing. Other 

important considerations included 3electin3 a report for which the other 

key participants were available, and selectins one in which the analysts 

or ::iathematicians in the data reduction unit had participated, The same 

considerations were used to identify technical reports in Division B, 

with one modification. While two technical reports were identified in 

Division A, three technical reports were identified in Division B. A 
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third technical report was needed in order to include a test uhich 

required a zreat deal of data r.eduction support. A total of five tech­

nical reports uere chosen. For Division A, Team l had a late report 

while Team 2 had an on-title report. For Division B, Tea□ 3 had an on­

time report with a l'lathematician involved but no division technical 

advisor. Team 4 had a late report, and Team 5 had an on-time report 

with no data reduction involved. 

After the reports and the associated test engineers were identified 

in each division, the interviews of all the participants for the tech­

nical reports in that division were started. Initial intervieus in each 

division were with the test en3ineers. Each test engineer identified 

the editors and mathecaticians or analysts that he or she had worked 

with throu3hout the technical re,ort preparation process. Th~ indi­

viduals so identified, including the test en3ineer, were considered a 

team. The composition of Teams 1 throu3h 5 is shown in Appendix F. 

After the intervieus with the test engineers, the editors, ma:hecati­

cians, analysts, division technical advisors and deputate technical 

advisor were interviewed. After each intervie~-,, the interviewee was 

asked to complete the Indicator at his or her convenience. 

The general procedure for each interview included a short introduc­

tion by the researchers and a brief synopsis of the purpose of t~e 

intervieu. Since the researchers desired to tape record each interview, 

they requesteo permission to record the interview, as suggested in the 

Interviewers M,mual published by the Institute for Social Research at 

the University of Michigan (24:25). Tape recording the interviews, when 

permitted, allowed oaximm collection of information from the interview 

and uas important in getting a full picture of each intervieuee's 
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perceptions. The tape recorder was placed between the interviewer and 

the respondent as sui~gested in the Manual (24:25). If the interviewee 

?r 2£e r~ed not t o be tar e recorded, the interviewer recorded the re-

sponses by hand. 

Interviews were conducted with both researchers present for maximum 

data collection. For consistency, the same researcher interviewed all 

respondents. The second researcher took backup notes by hand in case 

there was a problem ~-11th the tape recorder. The next step was asking 

t ~1e quest ions. Aga i n, as cit ed in the Manual, questions were read 

slowly to the i nt e ::-vie 1vee, t he y were asked in order, and they were 

r epeated as necessary ( 24:12). The questions uere open-ended to get "a 

full ex,ression of opinion" (24:19). 

The t echnique of probing, as described in the Interviewers Manual, 

was i mportant in t~ese interviews so that the responses would be as 

complete and as developed as possible. Types of probes used included 

"re peating the que:.tior., " ( 24 :15) waiting expectantly by pausing, and 

"repe ating the re s?ondent's reply" (24:15). 

After the intervieu, the !lyers-Briggs Ty?e Indicator was briefly 

explained and the interviewee was asked if he or she would consent to 

answering this questionnaire at a convenient ticie. If the respondent 

consented, it was distributed to be completed and collected later. 

Data Analysis. Data , in the form of documentation or literature; 

i ntervieu questions and responses, both on paper and cassette tape; and 

Indicator answer sheets, were collected during the second visit to the 

test or~an1zat1on. 

To convert part of the data into usable forms for analysis, the 

intervieu questions and answers on the casse:te tapes were transcribed 
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and the Indicator answer sheets were scored and the results tallied. In 

addition, if any of the respondents preferred not to be recorded, the 

hand-vritten responses had to be typed for analysis. 

The analysis itself was carried out on a question-by-question 

basis. The researchers addressed each research question individually, 

first presenting the findings and then analyzing them • 

Research Question 1, "How does this test organization function as a 

variant of a i.iatrix organization while planning, conducting, and report­

i ng tests?", was addressed as follows. The matrix management literature 

ser ved as the framework with which data gathered by the researchers was 

compared. Data consisted of test organization documentation and inter­

vie~, responses. 

Research Question 2, "How can the information gathering and proces­

sing preferences of key participants in the technic31 report process be 

described?", was evaluated by using the Myers-Briegs Type Indicator to 

~s~ess the preferences. An authorized AFIT faculty member scored the 

questionnaires and assisted the researchers in interpreting the results. 

7he participants' responses were collectively analyzed to obtain an 

assessment of the group as a whole. 

Research Question J, "How do ti:1ese preferences of the key partici­

pants compare relative to their roles in the operational structure?", 

uas answered on the basis of the Myers-Bri3gs Type Indicator results and 

the team structures identified in the early part of the interview pro­

cess. Each team was examined in terms of the preferences given by each 

team member when they completed the Indicator. 

Research Question 4, "How can the perceptions of the technical 

report preparation process held by key participants in that process be 
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described?", was answered throu3h use of interviews. Responses to 

selacted questions ,-.ere collectively analyzed to provide .in evaluation 

of the 3roup as a whole . 

Researc h Guesc ion 5, "How do these perceptions held by key partici­

pants co□r.iare?", was also ansHered throuiJh the use of an interview. The 

responses provided the data with which to answer this question. 

Buildin-; on the analysis performed in answering Research Question 4, the 

researchers evaluated the interview responses to the selected questions 

in terms of role groups and teao ~embership. 

Conclusions and Recommendations. Upon completion of the data 

analysis for the research questions, the researchers then evaluated the 

results of t~e analysis. Conclusions \Tere drawn, and recommendations 

made, 
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IV. Findings and. Anal.ysis 

This chapter presents answers to the research questions. Each 

question is discussed individually; thus the chapter is divided into 

f ive sections. Within each section, relevant data is presented, and 

discussion and analysis follow. 

Research Question_~ 

How does this teat orsanization function as a variant of a 
i:aatrix organization while planning, conductin3, and reporting 
tests? 

This question is answered in two parts. The first section 

describes the organization and the test process in which the organi­

zation is involved. To manage and report test results, units within the 

or3anization use local documentation which defines the policy and proce­

dures for t~ese functions. The researchers used these documents to 

describe the organization and the test process. 

The second part of this answer shows why this organization can be 

cl assified as a matrix variant. To define this organizations' opera­

tional structure, the researchers used the matrix literature as a fra~e­

work with \lhich to compare organizational documentation and interview 

responses. The interviews included questions about the roles of people 

in various positions in the operational structure, as well as broad 

questions that allowed the interviewee to explain how the testing pro­

cess worked. Probing encouraged the interviewees to amplify answers. 

As a result of t~ese interview characteristics, the interview responses 

provided valuable infor:aation on the organization's structure. 
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~Organization~~~ Proces.s. The !!:.!E_ Engineers~ Hand­

~' published by tae test organization, provides helpful back~rcund 

inforoation, not only for the newly assi~ned test engineer but also for 

those seeking to understand t i1e test process. The first portion of the 

following description is based upon this document. 

This Air Force test organization "is responsible for the accep­

tance, coordination, and documentation of tests" (60:3) performed as 

part of the developmental test and ev3luation of specific new systems 

being acquired by the Air Force. The purpose of developmental test and 

evaluation is to demonstrate that the "engineering desi3n and devel­

opcent [of a system] are complete [and] that the systea .•• meets 

specifications" (60:13). 

The organization is composed of four divisions which ~ana~e tests 

from a wide variety of Air Force proerams (60:3-4). The four divisions 

may be grouped into two ~eneral categories, one category havine, typi­

cally, core technologically complex test items, or testing techniques, 

than the other. For the purpose of this research, one division was 

chosen froc each categor,. The division representing the more complex 

tests was designated Division A, while the division representing the 

less complex tests was designated Division B. The four production divi­

sions are assisted by a support division which provides various kinds of 

services to these test-managing divisions, including editing of the 

technical reports prepared after each test (60:4). In addition to this 

support division, the test organization depends strongly on other base 

organizations for support in cost aspects of its testing (60:10). One 

such organization, a data reduction support unit, takes raw, unprocessed 

data from the tests and transfoms it into a more useful form (60:24). 
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Analysts and oathematicians froM this or~anization are assigned to each 

test, as required (60:24). Despite all the or~anizations involved, the 

responsibility for the mana1ement of the test program rests solely with 

the test engineer in the test organization . 

DeveL.1pmental testing, the mission of this or3anization, is "a very 

fluid 1nd dynamic process" which is constantly chancing. This !!lakes 

"realistic" planning very imr,ortant (60:17). 

In the course of performing this mission, the test organization 

initially receives requests to conduct tests (60:17). Planning is 

accomplished through a series of meetin~s attended by e~perts from the 

various functional areas who will be involved in the test (60:18-19). 

Attendees include the test engineer and an analyst (and sometimes a 

mathematician) from the data reduction sup~ort orqan ::. zation (60:18-19 ) . 

The test directive, "an official document which ... orders the execu­

tion of a test pro~ram by ... assigned personnel (60:25), is prepared 

as a result of these planning meetinr,s (60:19-20). Addition3lly, a 

method of test annex is prepared by "a team of experts" (60:26) from 

various functional areas who will support the test. The Method of test 

is a detailed document which contains the methodology and procedures for 

accomplishin3 each test objective identified in the test directive 

(60:26). In Division A, responsibility for preparing the method of test 

lies with the test engineer, while a test desi3n engineer performs this 

function in Division B (60:19). 

When the test directive is approved and si~ned, the active phase of 

testin3 begins. The test engineer is responsible for conducting the 

test, including all coordination, scheduling, monitoring, and reportin8 

of results. The .!!,!! En.gineers' Handbook describes the many 
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organizations that support the testing mission. Services provided range 

from instrumentation for collecting test data to standard administrative 

support. Depending upon whether the tests are airborne or on the 

3~ound , severa l or ganizacior.s are involved in conducting the tests 

(60:27-29,!+-5 ) . 

The formal reporting of the test results was the main subject of 

t l is research effort. The test organization has an operating instruc­

tion which outlines "the policy and procedures for preparing, coordinat­

ing. reviewing, distributing and disposing of technical reports" (10:1). 

Thi s operating instruction was being revised during the time of data 

collection in this research effort, thus the most current draft was used 

for this descri?tion. It specifies that "Normally, TRs [technical 

repo rts] wil_ be prepared f or . signature within 60 work-days after 

the last test mission" (10:2). The operatin~ instruction also specifies 

that for tests which are either very complex or which require complex 

s upport, the reporting cycle may be lengthened to 120 days or longer as 

sp~ci fi ed in the test directive. It further states that, in very spe­

cial cases , an extension may also be requested after the testing has 

t rt ed (10 : 2) . 

The operating instruction also describes the technical report prep­

a ration ?rocess. The test en8ineer is responsible for preparing the 

technical report and ensuring that it is both a high quality and timely 

document, The test engineer should coordinate the technical report's 

ini tial out line with various people including the branch chief, the 

division technical advisor, one of the technical editors in the support 

division, and others as applicable. For special data needs, including 

f ormat, the test engineer should meet with the analyst or mathe111atician 
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from the data reduction support oreanization. Working with an editor is 

also important in satisfyin3 for?Dat and display requirements. The test 

engineer is encouraged to begin writing during the planning phase of the 

t est t o be :1 s for along as possible before the 60-day report i n.~ :)ha3e 

starts ( 10:4-5). In addition to the editors in the support division, 

Division A has two editors in its technical support branch. The Division 

A editors, one of whoci is the branch chief and the other a technic.1). 

writer/editor, are referred to as division editors and support the 

i ni tia l writing of the technical report. 

The operating instruction then specifies the procedure to be fol­

l owed after the test en~ineer prepares the draft of the technical re­

~ort. !!le draft is first coordinated with t~e division technical advi­

sor. Upon approval of the draft, the test engineer schedules a coordi­

nation meeting which is chaired bv the division technical advisor. 

Attendees include the test endneer, the branch chief, the editor, the 

test requester and others as applicable. Each attendee receives a copy 

of t he t echnical report several days before the cieetinR to allow time 

for revi ew. At the meetin~, the technical report is reviewed collec­

t ively , both for technical content and for editorial considerations. 

Changes are a~reed to by the attendees and are incorporated by the test 

enginee~ a fter the meetin3. The revised draft is then approved by the 

division technical advisor and sent to the editor for final editing and 

illustrating work. A reproducible copy is also prepared at this t::me. 

This reproducible copy is reviewed once more by the division technical 

advisor and is then sent to the deputate level for review. After the 

deputate technical advisor revieus and approves it, the technical report 

goes up to the final level for signature (10:5-6). Appendix G shows a 
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simplified version of this process, from the initial drafting of the 

technical report through signature (10:4-6,19). 

The Organization!!! Matrix Variant. The operational characteris­

tics of an or3anization often provide a more meaningful representation 

of its interworkings than does the official structure. The official 

structure of the test organization is functional, with a vertical chain 

of command and separate test divisions defined by types of systems 

tested (60:3-4). Operationally, however, the organization exhibits 

characteristics that suggest other structural forms. The fact that the 

test organization "relies heavily on other or~anizations ••• to pro­

vide support ... in most phases of testing" (60:10) and the fact that 

the test engineer communicates laterally with these organizations in 

conducting and reportin~ tests imply that the organization may not be 

purely functional as it manages testin6 activities. 

Four major characteristics which are discussed in the literature on 

the matrix structure are also seen in this test organization. These 

four characteristics include 1) project orientation, 2) use of teams, 3) 

consensus decision making, and 4) informal communication channel&. 

Project Orientation. The first characteristic is the project 

orientation of the organization. Characteristics of the project organi­

zational form, which is at the opposite end of the spectrum from the 

functional form (22:151; 53:51), are seen in this functionally-structured 

organization. The United States~ Force Dictionary defines the word 

"project" as "a planned undertaking or assignment to accomplish some­

thing specific" (59:405). Each test which the organization plans, 

conducts, and reports is essentially a project, in which the test orga­

nization is trying "to demonstrate the program objectives and provide 
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data for recommendations and decisions to continue or increase the 

commitment of resources for acquisition" of a new system (60:13). This 

project orientation is also seen in the~ Engineers' Handbook, where 

the test engineer is tasked to maintain a "project file [for] each DT&E 

[development test and evaluation] project [which the organization has 

been] tasked to manage, support or monitor" (60:85). 

This view of the test effort as a project was also substantiated in 

the interview responses of key participants in the technical report 

preparation process. One editor, for instance, freely used the term 

"project" in an answer. One test engineer used the term seven times in 

answering a question concerning who establishes work priorities. All of 

the .mathematicians used the word "project" durins their interviews, with 

two of them referring to their job title as "project mathematician." In 

addition, one used some form of the term "project" ten more times 

throughout the interview (35; 36; 37). All of these uses were in refer­

ence to the teat effort. One mathematician repeatedly used the term 

"project officer" in referring to the test engineer. Others interviewed 

gave special note to the teat engineer's role in this context. One 

division editor said, "The test engineer is the focal point. He's the 

only person ... [whose] name has been assigned to a project" (14). An 

analyst agreed, saying "He is the prime focal point of the whole teat" 

( 2). 

Use of Teams. The matrix management literature identifies 

other characteristics of these organizations which are applicable here. 

David I. Cleland, in discussing an organiz~tion'a structure in terms 

of its operational context, mentioned several characteristics that indi­

cate "some type of matrix management" (6:49) in operation. One 
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characteristic was the use of teams to accomplish organizational goals 

(6:49). The use of teams in conducting and reporting tests is seen in 

the planning meetings that occur when the test request is received. 

Likewise, the method of test is prepared by "a teaQ of experts" (60:26). 

Teamwork is also seen later du~ing the technical report preparation 

phase, as the attendees at the coordination meeting collectively review 

the technical report to ensure a technically accurate and editorially 

correct document (10:6). 

Interviews with key participants also verified the presence of 

teams in the operational context. One analyst from the data reduction 

support organization, when discussing his roles in the technical report 

preparation task, said the analyst's job was "to sit down with the test 

en3ineer and/or other customers to try to come up with the data products 

that are needed to satisfy those objectives" (1). 'nle individual later 

said, "And then from those products, we put our heads together collec­

tively ... "(1). These statement• point to teamwork. Additionally, 

one test engineer, in responding to the same question about roles, 

remarked that one cannot have pride of authorship--that team effort 

yields the best product (54). One division editor, who attends the 

coordination meetings, also affirmed that the attendees function as a 

team (14). In stronger words, this same individual described the team 

effort sayinn, "I think that the engineers fail to grasp this, but 

writing a tech report is a group effort. As a group, we are the expert 

in getting out a tech report" (14). 

Teamwork can also be seen as the test engineers work with editors 

and mathematicians. One editor expressed a philosophy toward working 

with the test engineers that demonstrates positive teamwork, saying that 

4-8 



. -

"If you will work with them, and help them, rather than tell them about 

the negative, you know, kind of guide and push a little bit, they are 

very easy to work with" (19). One test engineer described the benefits 

of a good working relationship with the mathematician, saying "if you 

work with him close enough, he knows what you're trying to do, and you 

get a feel for what he's doing" (55). Finally, from the mathematician's 

perspective, an excellent example of teamwork with the test engineer is 

illustrated in this interview response. 

Normally we have coordination meetings, and he says what he 
wants, what he needs .... I try to present that to him in 
the best, most efficient way possible. If I can come in here 
and do this little thin~ over here at no additional expense or 
something, I'll suggest it, something like that. We really 
think about each other. (37) 

Consensus Decision Making. In addition to the use of teams, 

Cleland included the practice of consensus decision making as a matrix 

characteristic (6:49). Consensus decision making implies group decision 

making and occurs in many of the activities mentioned in the previous 

discussion of teams. Interview response examples that described 

decision-making situations in the test effort illustrate this character­

istic. One mathematician, for instance, when asked about interaction 

with the test engineer, responded, "We get together with the test engi­

neer •..• [If there are] any questions on what type of data products 

they need, we'll sort of iron these out" (35). This type of decision 

making occurs during the planning process. Later in the technical 

report preparation process, decisions on what the technical report 

should say must be made. One test engineer gives an example of this in 

working with the editors, saying, "Then you try and explain to them (the 
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editors] what you meant to say and then you come up with ... a happy 

medium'" (56). 

There are often differing opinions held by those involved in aroup 

decision making. Someone needs to mediate these situations, as one 

division technical advisor related. In speaking of his role in the 

coordination meeting he said he would '"conduct that meeting and help the 

3uy [the test engineer) get comments incorporated ... ; [I) sometimes 

arbitrate between different factions that are trying to write the report 

different ways" (15). A good example of how group members with differ­

in~ opinions reach agreement is given by a test engineer when he 

recounts the following situation, saying: 

they had a couple of concerns about a couple of points. We 
ta lked about t hem. We didn't agree with their point, and they 
d:Jn't a0 : ec wi t h our point. So we ... came to a compro­
mise, and then we rewrote it. (57) 

Consensus decision makin3 often involves reachin8 a compromise. One of 

the division editors affirmed the fact that consensus decision making 

occurs at the coordination meeting, as the draft technical report is 

r efined (14) . 

Informal Communication Channels. A fourth characteristic of a 
- - - --- ------ ----

matri x variant organi zation is presented by Gano s. Evans. Evans refers 

to the existence of a well-developed informal communication network in 

a formal hierarchical structure. He describes the organization that met 

these= crit eri a as a "l atent matrix'" (21:78,80-81). The presence of 

we l l -developed ir.formal communication channels is consistent with the 

matrix concept of "coordination across functional departmental lines" 

(63:48), or lateral coordination, as Robert Youker puts it. 
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This test organization's vertical chain of command was noted ear­

lier. The deP,ree of development of the informal communication or 

lateral coordination in this organization can best be seen in the inter­

view responses. For instance, the coordination which occurs between the 

test engineer and the editor in perfecting the technical report can be 

seen in two examples. One editor, in telling about editing the draft 

technical report, said, "we call in the engineer and say 'Here you have 

said this, and now you're sayina this. What point draws them to­

gether?'" (18). Likewise, one test engineer spoke from the test engi­

neer's perspective by saying that "if they have questions, the first 

thing they'll do is call you .. and ask if you can come up" (58). 

This individual went on to say that the editors will "explain why they 

want i t changed" (58) and that sometimes "you have to go up and justify 

to them why it has to be that way" (58). The importance placed on 

informal communication by those in the organization is also illustrated 

by interview responses that show the displeasure of those involved when 

the re is no communication or limited potential for communication. In 

the first case, one analyst revealed a problem stemming from non-commu­

ni cative test engineers: "It seems like recently they are more con­

cerned with scheduling missions, ... and seeing that everything is 

working smoothly, than they are with what we are actually doing here" 

(2) . An example of the limited potential for communication is explained 

by one editor in saying "I would like . them not to go on TDY 

[temporary duty] or on leave [vacation] the day they bring the report in 

and leave us stuck" (18) . 

Lookin~ deeper at this organization's communication in comparison 

with the literature on matrix communication, the researchers saw one 
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problem in particular which was highlighted in the interview responses: 

the "encoding-decoding" problem as described by Stephen E. Barndt (4). 

Here the l l nguage of one occupac ior.al sr cial ty , such as engineerins, 

must be inter?r eted by someone of a diff erent occupational specialty 

such as accounting. Barndt states that the interpretation is often not 

what was intended, thus problems result (4:385). This "encoding­

decoding" problem was seen in several responses to interview questions. 

On the "encoding" side, one test engineer, in working with the editors 

on the technical report content, said, "Some times they' ll change a 

sentence and give it an entirely ne w meaning ... and in those cases, 

we just t el l t he editor ... ' No, that's not what I meant to say'" 

(56). On the "decoding" side, one editor gave this perspective: 

I mark chose s~ots that I do no t understand, or [that] don't 
seem to be parallel, or [are] not congruent or whatever, and I 
bring those all up to the engineer. Even if I ask something 
that seems very stupid to him, very elementary, even if I have 
to ask that, I ask it, I don't try to make him think that I 
know more than I do about hi s field ... I think you have to 
~e that way because you could slight something and never know 
it. ( 18) 

Another editor expressed a diff erent view of the problem saying, "They 

have to remember that people like me are going to read this document, 

and if I can't understand it, their reader can't understand it" (17). 

Summary. In synopsis, the project orientation of the key 

participants in the process, the use of teams in planning and reporting 

t ests, the presence of consensus decision making in the operation, and 

the we l l-developed informal communication network all suggest a variant 

of the matrix structure in operation throughout the test effort. In 

this test organization, as one division editor stated, the test engineer 

is the only one whose "name has been assigned to a project" (14). There 
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is no formal project group formed with the test engineer as manager. 

The "two chains of command" that Linn C. Stuckenbruck (51) referred to 

i n his def i ni tion or t he matrix organization are not present in this 

t est organization. However, although the organization is not a pure 

matri x, it does exhibit the characteristics of a atrix variant and 

meets the requirements of a "latent matrix" as described by Evans 

( 21:78,80-81). In addition, Kenneth Knight's secondment model of matrix 

management is representative of this test organization (29:142). For 

instance, the editors remai n assigned to their specialist departments 

rather than being formall y assigned to a project group or test team. 

Because meeting the objectives of a test are all-important, the support 

division's technical reports branch with the editors exists only to 

facil itate the test ~ffort. The "project within function" variant of 

the secondment model (29:151) closely parallels the test organization's 

structure with each test or project managed by a test engineer assigned 

t o a specific funct i onal di vision. 

Research Question Two 

How can the information gathering and processing preferences 
of key participants in the technical report process be 
described? 

The Myers-Briggs Type Indicator was used to assess the information 

gathering and information processing preferences for each of the 18 

i nd i viduals who took part in this research. All 18 voluntarily com­

pleted the Indicator questionnaire. The results are presented by par­

ticipant in Table 1. 

Due to limiting fdctors of time and personnel availability, the 

size of the sample population was too small to be used in meaningful 
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TABLE 1 

l·lyers-Driggs Type Indicator Results 

Individual 

Test Engineer 1 
Test Engineer 2 
Test Engineer 3 
Test En3ineer '• 
Test Engineer 5 

Editor 1 
Editor 2 
Editor 3 

Division Editor 1 
Division Ec!itor 2 

Matheaatician 1 
~!athematician 2 
Matheaatician 3 

Analyst 1 
Analyst 2 

Division Technical 
Advisor 1 

Division Technical 
Advisor 2 

Deputate Technical 
Advisor 

Note: 

E • Extraversion 
I• Introversion 
S • Sensing 
N • Intuitive 

Preferenc~ Type 

INFJ 
ISTP 
ENTJ 
ISTJ 
ISTP 

ENTJ 
ISTJ 
ESTP 

INFP 
ISTJ 

ESTJ 
ISTJ 
ISTJ 

ISTJ 
ISTJ 

INTJ 

ISTJ 

ISTJ 

T • Thinking 
F • Feeling 
J • Judging 

Attitude ~,it:1 
voillinant and Auxili~Functions 

Introv~rtcd Intuition ~dth Feeling 
Introverted Thinking with Sensin3 
'.::1:traverted Thinking with Intuition 
Introverted Sens in~ with ThinkinB 
Introverted Thinking with Sensin3 

Extraverted Thinking with Intuition 
Introverted Sensin3 with Thinking 
Extraverted Sensin3 with Thinking 

Introverted Feelin3 with Intuition 
Introverted Sensin3 Yi.th Thinking 

Ex tr averted Thinking with Sensing 
Introverted Sensin3 with Thinking 
Introverted Sensin3 with Thinking 

Introverted Sensing with Thinkin3 
Introverted Sensing with Thinking 

Introverted Intuition with Thinking 

Introverted Sensin3 with Thinking 

Introverted Sensing with Thinking 

P • Perceiving 
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statistical analyses. Nevertheless, a qualitative analysis has been 

completed and some limited generalizations, albeit not statistically 

valid, have been made. This question is answered in general terms for 

the total populat ion oi 18 . Research Question 3 addresses the various 

responses at a more detailed level. All numerical totals of various 

type combinations are based on the type table constructed for the 18 

respondents. 

Normative data based on studies done by Isabel Myers and others 

suggests the following frequencies of preferences in the general popu­

lation: 75% Extraversion versus 25% Introversion, 75% Sensing versus 

25% Intuition, 50% Thinking versus 50% Feeling, and 50% Judpent versus 

50% Perception (26:25; 40:3; 45). These estimates do not take into 

account Bender differences, which may be particularly apparent for the 

Thinking-Feeling preference (46:66), but are acceptable for this 

research due to the small sample size under study. For larg. r samples 

where separate analyses will be conducted by gender, the authors recom­

mend the use of the distributions presented in Mary H. McCaulley's 1985 

article "Estimated Frequencies of the MBTI Types" (40). 

The expected distributions for the single letter (E, I, S, N, T, F, 

J, and P) types are obtained by multiplying the sample size by the 

appropriate percentage listed above. The expected distribution for the 

various combinations is obtained by first finding the product of those 

percentages which are associated with the preferences of interest, and 

then multiplying that product by the sample size. The actual and 

expected values are listed in Table 2. 

The following analysis is based on two assumptions. First, the 

process of perceiving, as expressed by either the Sensing (S) or 
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ISTJ 
9 

EV• .84 

ISTP 
2 

EV• .34 

ESTP 
1 

EV • 2.53 

ESTJ 
1 

EV• 2.53 

Actual Values 

E: 4 
I: 14 

S: 13 
N: 5 

TABLE 2 

Type Table and Indicator Results Summaries 

ISFJ INFJ 
0 1 

EV• .84 EV• .28 

ISFP INFP 
0 1 

EV• .84 EV• .28 

ESFP ENFP 
0 0 

EV• 2.53 EV• .84 

::SFJ ENFJ 
0 0 

EV• 2.53 EV • .84 

CoQparisons of Dichotomous Pairs: 

T: 16 
F: 2 

J :14 
P: 4 

Expected Values 

E:13.5 
I: 4. 5 

S:13.5 
N: 4. 5 

EV• 

EV • 

EV• 

EV• 

T:9 
F:9 

Combinations of Perception and Judament (columns): 

Actual Values 

ST: 13 
SF: 0 

rrr: 3 
~lF: 2 

Expected Values 

ST:6.75 
SF:6.75 

NT:2.25 
NF:2.25 

IN'I'J 
1 

.28 

nrrP 
0 

.28 

EUTP 
0 

.84 

ENTJ 
2 

.84 

Heaviest Concentration of rt.espondents, Excludin3 Attitude: 

Actual Values 

TJ: 13 
STJ:10 
NTJ: 3 

Expected Values 

TJ:4.5 
STJ:3.375 
NTJ:3.375 

J:9 
P:9 

Note: E • Extraversion T • Thinking 
F • Feelin3 

EV• Expected Value 
I• Introversion 
S • Sensinc 
N • Intuitive 

J • Jud3in3 
P • Perceiving 
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Intuitive (N) function, is defined as the process by which an individual 

prefers to gather information and thus becomes aware of what is occur­

ring in the world around him (48:2-3). Second, the process of judging, 

as expressed by either the Thinking (T) or Feeling (F) function , is 

defined as the method by which an individual prefers to process--to sort 

out, order, and reach a conclusion about--the information which has been 

gathered (48:2,4). 

There are four possible combinat i ons of the functions associated 

with these two processes--Sensing-Thinking (ST), Sensing-Feeling (SF), 

Intuition-Thinking (NT), and Intuition-Feeling (NF). These combinations 

are sometimes called the two-letter combinations and refer to the two 

letter abbreviations used for them as part of the Myers-Briggs type for­

mula. The 16 four-letter preference types, as measured by the Myers­

Briggs Type Indicator, are extensions of the 4 two-letter types. They 

additionally reflect a preferred orientation toward life by adding the 

Extraversion-Introversion (E-I) attitudes, and a preferred method of 

dealing with the outside or public world by adding the Judgment-Percep­

tion (J-P) attitudes (46; 48). 

Eight of the possible 16 four- l etter types were seen in this re­

search. These results will first be analyzed at the level of the 

various single functions. With that analysis as a base, the discussion 

will then be extended to various two- and four-letter combinations. 

Functional Preferences. An examination of the one-letter percep­

tion preferences revealed that the ratio of Sensing types to Intuitive 

types was 13 to 5. The ratio of expected distributions for a sample of 

18 is 13.5 to 4.5. The sample population thus appears representative of 

the general population for this preference. The almost three-quarters 
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majority of the sample population preferred to gather its information in 

factual form through the five senses, while the minority preferred to 

gather information in the form of possibilities and relationships 

through ins i~ht or some "sixth sense." The two prefe r ences complement 

one another and, if properly used, can provide well-balanced perception 

for the group. 

For the one-letter judging preferences, the ratio of Thinking to 

Feeling was 16 to 2. The ratio of expected distributions for a sample 

of 18 is 9 to 9, The sample population is thus heavily skewed toward 

the Thinkin~ function. An eigh t to one majority of the sample popula­

tion preferred to process its information in a logical and analytical 

manner, while the minority preferred to process its information in a 

personal and subjecti ve manner. 

In P~camining the one-letter Judgment-Perception (J-P) attitude 

preferences, the ratio of Judging types to Perceiving types was 14 to 4. 

!he ratio of expected dist:ibutions £or a sample of 18 is 9 to 9. The 

sample population is thus skewed toward the Jud8in3 function. This 

indicates that a majority of the respondents prefer to l ive a planned 

and orderly existence. They should respond well to schedules and dead­

lines, but may find themselves trying to finish projects before they are 

really completed because of their inherent desire to reach closure. 

For the one-letter Extraversion-Introversion (E-I) attitude prefer­

ences, the ratio of Extraverts to Introverts was 4 to 14. The ratio of 

expected distributions for a sample of 18 is 13.5 to 4.5. The sample 

population is almost a complete inverse of what would normally be ex­

pected. The majority of respondents have thus indicated a preference 

for a quiet, peaceful environment and sufficient time to do their job 
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properly. They may find it difficult to ~ommunicate, and are not 

inclined to seek out other people or to ask for assistance. Introverts 

have a tendency to self-generate concepts and ideas, while Extraverts 

prefer to interac t wi t h t he outs ide world to gain experience and coordi­

nate or collaborate on concepts and ideas. 

Combined Functional Preferences. In looking at the combined per­

ception and judgment function preferences, there were 13 Sensing-Think­

ing (ST) types, 0 Sensing-Feeling (SF) types, 3 Intuitive-Thinking (NT) 

t ypes , and 2 Intuitive- Feeling (NF) types. The expected distributions 

f or a popul ation of 18 are 6.75 each for ST and SF, and 2.25 each for NT 

and NF, Thus , whi l e the NTs and Nrs number about as expected, there are 

twice as many STs as expected, and no SFs at all. The frequency of 

Sensing-Th i nk i ng types compared to the combined results for the other 

t hree two-letter types (13 to 5) indicates that the majority of the 

sample prefers to gather facts through the five senses (experience­

bas ed, real istic, practical, useful information), and--at the same 

t i me--pre f ers to analyze and process that information in a logical 

manner (objective, based upon principles, criterion, law or standards, 

and i mpersonal ) . 

If the Judgment-Perception attitude preference is also considered, 

t he heavi est concentration of preferences consists of 13 Thinking­

Judging (TJ ) types , composed of 10 Sensing-Thinking-Judging (STJ) types 

and 3 Intuitive-Thi nking-Judging (NTJ) types. The expected distribu­

t i ons for a popul at i on of 18 are 4.5 for TJ and 3.375 each for STJ and 

NTJ. While the NTJs number about as expected, both the STJs and TJs 

number roughly three times the expected values. The Thinking-Judging 

t ypes, which occupy the four corners of the type table, are Thinking 
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types with Judging as their preferred method of dealing with the outer 

world. They make decisions based upon logic and in an analytical man­

ner, and enjoy a planned and orderly life. They are often considered to 

be the "tough-minded, executive" (45:68) types who can get the job done. 

Four-letter Pr.e.fe.rences. If all four indices of the Myers-Briggs 

Type Indicator are considered, the preferences are concentrated in the 

ISTJs, with 9 of the 18 respondents falling into this category. The 

other responses included two ISTPs, one ESTP, one ESTJ, one INFJ, one 

INFP, one INTJ, and two ENTJs. Brief descriptions of all 16 types are 

found in Appendix A. For a sample size of 18, one would expect to find 

.84 each for ISTJ, ISTP, ISFJ, ISFP, ENFP, ENFJ, ENTP, and ENTJ. One 

would expect to find .28 each for INFJ, INFP, INTJ, and IN'IP. One would 

also expect to find 2.53 each for ESTP, ESTJ, ESFP, and ESFJ. Comparing 

actual distributions to expected distributions, there are 10.7 times as 

many ISTJs as expected, 3.6 times as many INTJs as expected, but only .4 

times the number of ESTPs and ESTJs as expected. The ISTJ is an Intro­

verted Sen1ins type with Thinking as the auxiliary function and Judging 

as the p~eferred attitude for interaction with the outer world. This 

type is characterized by strong powers of concentration, a fascination 

with observable facts, noticeable logic and analytical abilities, and 

a high propensity for organization (38:305). Those who prefer this type 

must, however, guard against being too impersonal and making decisions 

too quickly before they have all the pertinent data. 

Analysis. The 13 to 5 ratio of Sensing (S) to Intuition (N) 

suggests that this group is well-suited for dealing with factual mat­

ters, but has some Intuitive types available to be open to new possi­

bilities. The preponderance of Thinkin~ (T) over Feeling (F) (16 to 2) 

4-20 



. 
· .• 

.. 
•: 

•. 

suggests that the group's modal judgment function is based on logic and 

is analytical. The group probably appears cold and impersonal to the 

Feeling types who may feel uncomfortable, misunderstood, and out of 

place. The Thinking group is well-suited to perform the objective kinds 

of tests and evaluations which are its mission. The 14 to 4 ratio of 

Judging (J) to Perceiving (P) also favors the unit misaio~. The orga­

nized and systematic nature of the Judging type, and the ability to 

tolerate detailed procedures, is ideal for the teat and evaluation 

mission. Judging types, however, do not adapt well to change, and must 

rely on the Perceiving types to provide balance when needed. Also, the 

Judging types tend to make decisions too quickly, thus good relation­

ships with the Perceiving types would help to ensure that enough facts 

had been included in the decision. The preponderance of Introverts (I) 

in this group, 14 compared to 4 Extraverts (E), suggests a group capable 

of sustained concentration and attention to detail. Again, these 

characteristics favor the test and evaluation mission. However, the 

group may not communicate well, and must rely on the Extraverts to keep 

the communication channels open. It is likely that written forms of 

communication are used extensively, rather than meetings, telephone 

calls, or other forms of personal interactions. 

The concentrations of Sensing-Thinking (ST) and Thinking-Judging 

(TJ) follow naturally from the preponderance of Sensing, Thinking, and 

Judging types in the sample. The characteristics of the separate func­

tions are combined and enhance one another as the functions themselves 

are combined. The heaviest concentration of four-letter types is nine 

ISTJs. This group deals well with facts and details. They are tolerant 

of step-by-step procedures and do not mind long, drawn out tasks. They 
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are logical and carry out objective analyses. They may appear cold, 

impersonal, and withdrawn. This type may get so involved with the facts 

that they fail to see various possibilities and options open to them. 

They may also have difficulty adapting to changing situations. Th~ 

sroup as a whole needs the balance of Intuitives (N) to help see the 

possibilities, Perceiving (P) types to deal with change, and Extraverts 

(E) to help keep communication flowing. They are, however, well-suited 

for the detailed, fact- and procedure-oriented test and evaluation mis­

sion with which they are faced. 

Research Question Three 

How do theae preferences of the key participants compare 
relative to their roles in the operational structure? 

This question is answered by describing and comparing the inform­

tion gathering and processing preferences of the key participants in 

terms of their membership in one or more of five teams. As described in 

Chapter 3, each team consists of one test engineer and at least three 

other individuals. Membership in each of the teams is shown in 

Appendix F. 

Each team is discussed and analyzed separately. Team composition 

is presented, followed by identification of individual information 

gathering and processins preferences. Applicable type characteristics 

are then discussed. Each section concludes with a discussion and 

analysis of the team's preferred communication styles. Each section 

contains a table which summarizes applicable data. 

Eight of the 16 possible psychological types are represented within 

the 5 teams. Brief descriptions of those eight types follow. More 

detailed descriptions of all the types are found in Appendix A. 
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The ISTJ is an Introvert (I) with Sensing (S) as the dominant func­

tion and Thinking (T) as the auxiliary function. This type is charac­

terized by an interest in the inner world of concepts and ideas, a 

reliance on observable facts, use of logic and an analytical way of 

decision making, and well-developed organizational abilities (38:305). 

The ISTP type is an Introvert (I) with Thinking (T) as the dominant 

function and Sensin3 (S) as the auxil~~ry function. This type is 

characterized by an interest in an internal world of thought, a reliance 

on factual information, use of logic and analytical decision making 

techniques, and the ability to adapt to changing situations (38:305). 

The ESTP type is an Extrovert (E) with Sensing (S) ~s the dominant 

function and Thinking (T) as the auxiliary function. This type is char­

acterized by an interest in the external world of people and things, a 

reliance on observable facts, use of logic and analytical methods of 

making decisions, and an adaptability to change (38:305). 

The ESTJ is an Extravert (E) with Thinking (T) as the dominant 

function and Sensing (S) as the auxiliary function. This type is ch&1-

acterized by an interest in the outer world of people and things ., a 

fascination with observable facts, reliance on logic and analytical 

methods when making decisions, and a propensity for organization 

(38:305). 

The INTJ is an Introvert (I) with Intuition (N) as the dominant 

function and Thinking (T) as the auxiliary function. This type is 

characterized by interest in the internal world of ideas, an ability to 

see the possibilities in a situation, reliance on logic and analytical 

ways of making decisions, and a talent for organization (38:305). 
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The INFP is an Introvert (I) with Feeling (F) as the dominant func­

tion and Intuition (N) as the auxiliary function. This type is charac­

terized by an interest in the inner world of concepts, an ability to 

visualiz e the ~ossibllities in a ~iven situation, a subiective method of 

makin3 decisions based on personal beliefs and values, and an ability to 

c1daot to chan3ing environments (38:305). 

The INFJ tvpe is an Introvert (I) with Intuition (U) as the domi­

nant function and Feelin~ (F) as the auxiliary function. This type is 

c:1aracterized bv an interest in the internal world of thought, openness 

to the possibilities in a given situation, a subjective way of makinB 

decisions based on personal values, and good organizational abilities 

( 33: 305). 

'!'he ENTJ is an :xtravert ( E) ,lith T;1inking (T) as the dominant 

function and Intuition (N} as the au::iliary. This tvpe is characterized 

by an interest in the outer world ·of people and thinas, an ability to 

see the possibilities in a situation, use of logic and analytical 

methods to make decisions, and a flair for organization (38:305). 

T~am One, This team includes Test Engineer 1, Editor 1, ~athe-

matician 1, Analyst 1, Di vi sion Editor 1, Division Editor 2, Division 

Technical Advisor 2, and the Oeputate Tec~nical Advisor. The test on 

which this team's composition is ba5ed was selected because its techni­

cal report e~cecded the al l owable time limit, 

Test En3ineer 1 is the t eam's focal point. The test en2ineer 

interacted with Mathematician land Analvst l priraarilv durina the 

active testing phase, while the interaction between TeGt Engineer 1 and 

Editor 1 occurred during the reporting phase. Interaction among the 

test engineer and the two division editors occurred throu~hout the test 
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TABLE 3 

Team One 

Preferred Communication 
Member 

Test Engineer l 

Division Editor l 

Editor 1 

Division Editor 2 

Mathematician l 

Analyst 1 

Division Technical 
Advisor 2 

Deput ate Tec~nica~ 
. .\dvisor 

E:2 
I:6 

S:5 
N:3 

T:6 
F:2 

Type 

IN.FJ 

INFP 

ENTJ 

ISTJ 

ESTJ 

ISTJ 

ISTJ 

ISTJ 

J:7 
p: l 

1 

F 

N 

T 

T 

T 

T 

T 

T 

Note: In t ype, the underlined function is dominant. 
Style l is most preferred. 
Style 4 is least preferred. 

St:~.rle (61:7) 
2 3 4 

N T s 

F s T 

N s F 

s F N 

s N F 

s F N 

s F N 

s F N 

cycle and was not restricted to any particular phase. While both 

Division Technical Advisor 2 and the Deputate Technical Advisor reviewed 

the technical report, neither was as intimately involved with the test 

enginee r as wer e the two division editors. Table 3 shows team composi­

tion, Myers-Briggs Type Indicator preferences, and preferred communica­

tion styles. 

In terms of Myers-Briggs Type Indicator preferences, Test 

Engineer l is an INFJ, Editor 1 is an ENTJ, Mathematician 1 is an ESTJ, 
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Analyst 1 is an ISTJ, Division Editor 1 is an INFP, Division Editor 2 is 

an ISTJ, Division Technical Advisor 2 is an ISTJ, and the Deputate 

Technical Advisor is an ISTJ . 

The INFJ and I~FP prefe r to ga t her conceptual information in an 

Intuitive (N) manner through a "sixth sense," and process that informa­

tion in a personal and subjective manner through the Feeling (F) func­

tion. The ENTJ prefers to gather conceptual information in an indirect, 

Intuitive (N) manner, but processes that information using logic and 

analytical techniques through the Thinkin3 (T) function. The ESTJ and 

ISTJs prefer to gather factual information through the fi'le senses, via 

the Sensing (S) function, and process that information through logic and 

analysis via the Thinking (T) function. More detailed descriptions of 

the five types are available in Appendix c\. 

As a group, this team has ratios of tuo Extraverts to six 

Introverts, five Sensing types to three Intuitive types, six Thinking 

types to two Feeling types, and seven Judging types to one Perceiving 

type. The Extraversion-Introversion (E-I) ratio suggests a team which 

is quiet and does not volunteer information. Communication may be slow 

and cautious. Even with two Extraverts on the team, the preponderance 

of Introversion makes this group somewhat difficult to penetrate. How­

ever, the power of concentration available in this team is full of 

potential if it can be harnessed and guided. 

The Sensing-Intuition (S-N) ratio is the most closely balanced of 

the four preferences. This suggests a team with the potential to deal 

with facts as well as with theories, possibilities, and relationships. 

The Intuitive types are well-suited to do future planning, while the 
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Sensing types excel at the detail work needed to actually execute the 

plan in the present. 

7'. e Thinking-Feelin3 (T- F) ra t i o r eveals a t eam which is analyti­

cal , l ogical, and businessl i ke. The group is procedure-oriented and may 

fail to stop to think a bo ut how their actions affect other people. The 

two Feeling types are outnumbered and may find the atmosphere somewhat 

cool and i mpersonal. This could affect the unit's work if the Feeling 

types let the Thinking types get to them and upset them. The Feeling 

types may likely withdraw f rom t he team if li fe becomes too uncomfort­

able. 

The Judg i ng-Perce iving (J-P) ratio indicates a team which prefers 

an or3anized and structured way of doing things. The single Perceiving 

t ype probabl1 mi s ses some of t he action, as the Jud3ing types like to 

make decisions more quickl y, while the Perceiving type is still thinking 

about it. This tendency to rush to closure could be a problem for the 

team. A singl e Perce iving type is unlikely co nave much influence, and 

may not even be heard, especi al ly since the P f or this team is an Intro-

vert. 

The team and team members can also be analyzed in terms of their 

pr eferred communication styles. The communication style preferences 

contained in Appendix Bare used to perform this analysis. The four 

styles are l isted for each type, from ~ost pre fe rred to least preferred. 

The four INFJ pr eferences are F, N, T, and S. For the INFP, the 

four preferences are N, F, S, and T. For the ENTJ, the four preferen~es 

are T, N, S, and F. For the ESTJ, the communication preferences 

are T, S, N, and F. For the ISTJs, the four preferences are T, S, F, 

and N. These preferences are also listed in Table 3. 
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Examining these preferred communication stvle1 shows that t~e I!TFJ 

primry or preferred style Fis the secondary style for the INFP, with 

the reverse also true. The results also show that the preferred style 

for the other three tvpes is T., wi th the STJ types havinr, a secondar:r 

style of Sand the NTJ a secondary style of N. This suggests that the 

INFJ and INFP will communicate with each other reasonably well, as 

adjustments would only have to be made between primary and secondary 

styles. However, their cocununication with other team members will 

probably encounter difficulties. The TJs in the group appear to 

collllilunicate well aaong themselves, primarily because they share their 

primry preference of T. 

The communication rank ad.1ustment scores for two-way dyads pre­

sented in Appendix C can be used to compare the de~ree of comcunication 

style adjustment difficulty for any particular team dyad with any of the 

other teaa dyads. Possible scores ran8e froc 1 to 17, with 1 represent­

ing maximum difficulty and 17 repres~nting minimu~ difficulty. For an 

INFP-ISTJ dialogue, the rank ad .1ustment score is one, indicating the 

possibility of maximum adjustment difficulty. For an INFP-ESTJ dia­

logue, the rank adjustment score is three, which indicates the possi­

bility of very severe adjustment difficulty. For an INFP-ENTJ dialogue, 

the rank adjustoent score is six, which suggests serious adjustment 

difficulty. For an INFP-INFJ dialogue, the rank ad .1ustment score is 11 , 

which suggests aoderate difficulty with adjustment. For an INFJ-ESTJ 

dialogue, the rank adjustment score is three, which indicates the possi­

bility of very severe adjustQent difficulty. For the INFJ-ENTJ dia­

logue, the ran~ adjustment score is four, which indicates the possi­

bility of very severe adjustment problems. For an INFJ-ISTJ dialogue, 
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the rank score is five, indicating serious adjustment problems. For the 

ENTJ-ISTJ dialogue, the rank adjustment score is 14, suggesting very 

little difficulty with adjustment. For an ENTJ-ESTJ dialogue, the rank 

adjustment score is 15, indicating very l ittl~ adjustment difficulty. 

Finally, for an ESTJ-ISTJ dialogue, the rank adjustment score is 16, 

indicating almost no adjustment difficulty. As previously suspected, 

the rank adjustment scores of 14, 15, and 16 for the TJ-TJ interactions, 

compared to the FP-TJ interaction scores of 1, 3, and 6, and the FJ-TJ 

interaction scores of 3, 4, and 5, supports the belief that communication 

among the TJs is less difficult than that between the FJs and TJs, and 

between the FPs and TJs. 

Team Two. This team includes Test Engineer 2, Editor 3, Mathe­

matician 2, Division Editor 1, Division Editor 2, Division Technical 

Advisor 2, and the Deputate Technical Advisor. The test on which this 

team's composition is based was selected because its technical report 

was the closest to being on time of all those in Division A whi ch ·were 

suitable for this research effort. 

Test Engineer 2 is the team's focal point. Most of the interaction 

between Test Engineer 2 and Mathematician 2 occurred during active 

testing, while the interaction between Test Engineer 2 and Editor 3 

occurred during the reporting phase. Interaction among the test engi­

neer and the two division editors occurred throughout the test cycle and 

was not restricted to any one phase. Both Division Technical Adivsor 2 

and the Deputate Technical Advisor reviewed the technical report, but 

neither was as deeply involved with Test Engineer 2 as were the two 

division editors. Table 4 shows team composition, Myers-Briggs Type 

Indicator preferences, and preferred communication styles . 
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.. Member 

Test Engineer 2 

Editor 3 

Division Editor 1 

Division Editor 2 

Mathematician 2 

Division Technical 
Advisor 2 

Deputate Technical 
Advisor 

E: 1 
I:6 

S:6 
N: 1 

T:6 
F: 1 

TABLE 4 

Team Two 

Type 

ISTP 

ESTP 

INFP 

ISTJ 

ISTJ 

ISTJ 

ISTJ 

J:4 
P:3 

Preferred Communication 
_ S t.y le_ ( 61 : 7) 

1 2 3 4 

s T N F 

s T F N 

N F s T 

T s F N 

T s F N 

T s F N 

T s F N 

Note: In type, the underlined function is dominant. 
Style 1 is most preferred. 
Style 4 is least preferred. 

In terms of Myers-Briggs Type Indicator preferences, Test Engineer 

2 is an ISTP, Editor 3 is an ESTP, Division Editor 1 is an INFP, while 

the other four members are ISTJs. The ISTP, ESTP, and ISTJs prefer to 

gather factual information using the five senses (the Sensing function), 

and process that information based on logic and in an analytical manner 

(the Thinking function). Since six of the seven team members exhibit 

this ST combination, the group in general will function this way. The 

INFP prefers to gather conceptual information through an Intuitive or 

"sixth sense", and processes that information in a personal and 
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able in Appendix A. 

More detailed descriptions of the types are avail-

As a group, the team has ratios of one Extravert to six Introverts, 

si:: Sensing types to one Intuitive type, six Thinking tvpes to one 

Feeling type, and four Judginp, types to three Perceiving types. The 

Extraversion-Introversion (E-I) ratio indicates a team which is probably 

quiet and restrained. While Introversion brings strong powers of con­

centration to the group, it also brings a tendency to withdraw into the 

inner world. The tendency to communicate is slow, possibly guarded. 

The single Extravert may not do much to improve or influence overall 

communication, and probably feels out of place if more than a few of the 

group get together. 

The Sensing-Intuition (S-N) ratio points to a group which is fact­

and detail-oriented. The single Intuitive is definitely a minority in 

this group and, while personally open to theories, possibilities, and 

relationships, nay have little effect on the team as it goes alona its 

way. 

Likewise, the Thinking-Feelin3 (T-F) ratio suggests a team which 

uses logic and analysis and is procedure-oriented. It is likely that 

little attention is 3iven to people, and the general atmosphere is 

somewhat cool and impersonal. Again, the single Feeling type is a 

minority. This person ~akes decisions in a subjective canner based on 

personal feelings and values. Warm, considerate, and caring, the Feel­

in~ type is prone to withdraw inward if the Thinking types become 

overpowering. 

The Jud~in~-Perceiving (J-P) ratio is somewhat more balanced, which 

suggests a group that does not rush to closure quite as quickly as 
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groups with more Judging types are inclined to do. The group is 

slightly more Judging than Perceiving, but there is the chance for team 

enhancement if both types are encouraged to contribute to whatever task 

is at hand. 

One can also analyze the team members in terms of their individual 

preferred communication styles, and can thus ev3luate the team's ability 

as well. Communication styl e preferences are listed in Appendix 8. From 

most preferred to least preferred, the four ISTP preferences are S, T, N 

and F. For the ESTP, the four comcunication preference styles are S, T, 

F, and N. For the ISTJ, the four preferred com□unication styles are T, 

S, F, and N. For the INFP, the four communication styles are N, F, S, 

and T. These preferences are also listed in Table 4. 

Examination of the communication style preferences for the four 

types seen in this team shows that the primary or preferred style for 

the ISTP and ESTP is S, while their secondary style is T. Similarly, 

the primary style for t~e ISTJ :s T and the secondary style is s. The 

pril!lary style for the INFP, however, is N, with a secondary of F. These 

results su3gest that, while the ISTP, ESTP, and ISTJs should not expe­

rience a ereat deal of trouble in communicating, the I NFP may have to 

make major adjustments to compensate for the differences in preferred 

styles. The results further suggest that, due to the relationships 

among and positions given by the preferred styles for each type, the 

least difficult comcunication will likely occur between tuo ISTJs, 

followed by dialogue between the ISTP and ESTP, because of common per­

ception and judgment functions. The most difficult communication pat­

terns will probably occur between the INFP and the ISTJs. This assumes, 
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of course, that no one type is particularly forceful or domineering in 

team relations because of rank, status, or position. 

The degree of communication adjustcent difficulty for any dyad on 

the team can be compared to that of the oche r dyads on the t eam by using 

the communication rank adjustment scores for two-way dyads presented in 

Appendix c. A low score of 1 represents maximum difficulty, while a 

high score of 17 represents minimum difficulty. For an ISTP-ESTP dia­

logue, the rank adjustment score is 16, indicatin3 very minor difficulty 

in adjusting. For an ISTP-ISTJ dialogue, the ran~ adjustment score is 

11, suggesting ~oderate adjustment difficulty. For an ISTP-INF~ 

dialoeue, the rank adjustment score is five , sugGesting the possibility 

of serious adjustoent ~roblerns. For an ISTJ-INFP dialogue, the rank 

adjustment score is one, suegesting rnaximw:i adjustment difficulty. For 

an ISTJ-ISTJ dialogue, ~~e rank adjustment score is 17, indicating the 

least possibility of adjustment difficulty. For an ESTP-ISTJ dialogue, 

the rank adjustment score is 12, indicating moderate adjustment prob­

lens. For an ESTP-INFP dialogue, the rank adjustment score is three, 

su33esting the possibility of serious adjustment problems. 

The rank adjustment scores of 16, 11, 17, and 12 for the ST-ST 

interactions, compared to the scores of 5, 3, and l for the NF-ST 

interactions, supports the thou3ht that communication among the STs 

may be less difficult than communication betueen them and the NF. 

Tea1l1 Three, This teac includes jest Engineer 3, Editor 1, Analyst 

2, and the Deputate Technical Advisor. The test on which this team's 

composition is based was selected because it generated a large amount of 

data and therefore required the support of the data reduction organiza­

tion. Analyst 2 worked on the test and is thus considered a member of 
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TABLE 5 

Team Three 

Preferred Communication 
Member Type . .Style_ (61 :7) 

I 2 3 4 

Test Engineer 3 ENTJ T N s F 

Editor 1 ENTJ T N s F 

Analyst 2 ISTJ T s F N 

Deputate Technical ISTJ T s F N 
Advisor 

E:2 S:2 T:4 J:4 
E:2 N:2 F:0 P:0 

Note: In type, the underlined function is dominant. 
Style 1 is most preferred. 
Style 4 is least preferred. 

the team. Additionally, there is no division technical advisor present 

on the team because the division did not have such a position when this 

test was in progress. 

Test Engineer 3 is the team's focal point. This individual worked 

closely with Analyst 2 during the course of active testing and while 

data was being prepared after completion of the active phase. The 

engineer then interacted with Editor 1 and the Deputate Technical 

Advisor in the technical report preparation cycle. Since the analyst is 

not assigned to the test or8anization, there was no contact with either 

Editor 1 or the Deputate Technical Advisor. Table 5 shows team 

composition, Myers-Briggs Type Indicator preferences, and preferred 

communication styles. 
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In terms of Myers-Brigg.a Type Indicator preferences, both Test 

Engineer 3 and Editor 1 were described as ENTJs, while Analyst 2 and the 

Deputate Technical Advisor were both ISTJs. The ENTJ prefers to gather 

conceptual information through the use of the Intuitive function, and 

processes that information in a logical and analytical manner, using the 

Thinking function. The ISTJ prefers to gather factual information 

through use of the five senses as represented by the Sensing function, 

and then processes that data in using logical and analytical methods 

through the Thinking function. Both the ENTJ and ISTJ prefer to use a 

Judging (J) function to deal with the world. The ESTJ therefore faces 

the world with the dominant Thinking function, while the ISTJ reserves 

the dominant function (Sensing) for the inner world and thus faces the 

outer world with the auxiliary Thinking function. More detailed 

descriptions of both types can be found in Appendix A. 

As a group, the team is evenly split on the Extraversion­

Introversion (E-I) and Sensing-Intuition (S-N) preferences, with ratios 

of two to two on both. On the Thinking-Feeling (T-F) and Judging­

Perceiving (J-P) preferences, however, the ratios are four to zero in 

both cases. Thus, while the team is balanced in the Extraversion­

Introversion and Sensing-Intuition areas, it is entirely a Thinking and 

Judging, or TJ, team. Neither Feeling (F) nor Perceiving (P) is repre­

sented. 

The balancing of the four members' Extraversion-Introversion pref­

erences suggests that both types will be comfortable with the team. The 

two Extraverts may provide each other with the external stimulation and 

focus that each needs, but are not so many in number that they will 

overwhelm the two Introverts, who might rather be left alone. The 
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balancing of the Sensing-Intuition preference bodes well for the team's 

production of the technical report, particularly since the report's 

Intuitive author (Test Engineer 3) had the document reviewed by the 

Sensing Deputate Technical Advisor who would be inclined to ensure that 

all the necessary facts were present. 

The imbalance in the Thinking-Feeling preference suggests that the 

team may use logic and be impersonal and businesslike. The members are 

not particularly concerned with how people feel, thus the team might 

appear cold in its businesslike approach. This should not be a problem, 

however, as all four team members are Thinking types and will not be 

bothered by the cool atmosphere. The logic and analytical abilities 

associated with the Thinking type are suited to the scientific and 

technical work encountered in the developmental test and evaluation 

area. 

The imbalance in the Judging-Perception preference is both positive 

and negative. On the positive aide, the Judging type prefers to live an 

ordered life and can easily handle details, step-by-step procedures, and 

routine. In an environment where these abilities are important, such as 

in conducting a test which must be done in a specified step-by-step 

manner, or in editing a document which must meet strict format require­

ments, an imbalance toward Judging types does not cause a problem. On 

the negative side, however, the Judging types feel impelled to reach a 

decision--and may do so too quickly. They feel a need to get finished 

with whatever they are doing, even if the task is not really finished. 

Here the team could benefit from the presence of a Perceiving type who 

could temper the Judging tendency to reach closure. 
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When the two types are examined in light of the communication 

style preferences shown in Appendix B, one is able to characterize each 

team member's communication style preferences and the interaction among 

them. The four communication styles for the ~.NTJs, listed from most 

preferred to least preferred, are T, N, S, and F. Likewise, the four 

communication styles for the ISTJs are T, S, F, and N. Thus both types 

in this team have the same preferred or primary communication style-­

Thinkin~. The team members are therefore expected to have minimal 

trouble in communicating with each other. Since all share the primary 

style, none must try to adapt to a style which is less preferred. 

This observation is further substantiated by reference to the 

communication adjustment rank scores for two-way dyads in Appendix c. A 

score of 1 represents maximum difficulty while 17 represents minimwa 

difficulty. For an ENTJ-ENTJ dialogue, the rank score is 17, which 

indicates minimum communication style adjustment difficulty. For an 

ENTJ-ISTJ dialogue, the rank score is 14, indicating very minor adjust­

ment difficulty. For an ISTJ-ISTJ dialogue (unlikely though it may be 

in this team since the one ISTJ does not work with the other one), the 

rank score is 17, again indicating minimum adjustment difficulty. Thus 

the team shares a preferred communication style and should have little 

trouble in communicating with each other. 

Team Four. This team includes Test Engineer 4, Editor 2, 

Mathematician 3, Division Technical Advisor 1, and the Deputate 

Technical Advisor. The test on which this team's compostion is based 

was selected because its technical report exceeded the allowable time 
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TABLE 6 

Team Four 

Preferred Co~raunication 
Ne m'oer --
Test Engineer 4 

Editor 2 

~la the mat ician 3 

Division Technical 
Advisor l 

Deputate Technical 
Advisor 

E:0 
I : 5 

S:4 
~i : l 

T:5 
F:0 

Type 

ISTJ 

ISTJ 

ISTJ 

INTJ 

ISTJ 

J:5 
P: 0 

l 

T 

T 

T 

T 

T 

Note: In type, the underlined function is dominant. 
Style l is most preferred. 
Style 4 is l east preferred. 

Styl e ( 6 1: 7 i 
" J 4 .. 
s F N 

s F ~ 

s F N 

r-r F s 

s F N 

Test Engineer 4 is the team's focal point. This individual inter­

acted with '. ~athe!llatician 3 du!'.'in,, act ive t estin.~ and while the data was 

being r educed a f t e~ c o□p le t ion of active t esting. Te st En1ineer 4 then 

worked close ly with Editor 2 and Division Technical Advisor l dur in3 the 

technical report preparation phase. :'he De?utate Technical Advisor 

reviewed the tec hnica l report but was not as intimately invol ved with 

t:1e test engi neer as were Editor 2 and Di vi s ion Technical Advi sor l . 

Again, the mathematician worked primari ly with Test Engineer 4 and had 

little interaction with the other team members. Table 6 shows team 

composition, Myers-Srigzs Type Indicator preferences, and preferred 

coomunication styles. 
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In terms of Myers-Briggs Type Indicator preferences, all of the 

team members are ISTJ except Division Technical Advisor 1, who is an 

ITIJ. The t eam is thus composed of four ISTJs and one INTJ, The ISTJ 

prefe rs to gather factua _ i nf ormation throug h use of the Sensing func­

tion, and processes that information using logic and analytical methods 

t hrough t he Thinkin g funct ion . The INTJ prefers to gather conceptual 

info rmation through the Intuitive function, and processes that informa­

tion using logic and analysis through the Thinking function. Both the 

ISTJ and INTJ prefer to use a Judging (J ) function to deal with the 

outer wor ld . The ISTJ r eserves the dominant Sensing function for use in 

the internal world and thus faces the outer worid with the auxiliary 

Thinking function. Simi larly, th e INTJ reserves the dominant Intuitive 

fun ct i n "or use i n t :1e i nne r wor l d and faces t he ex t ernal world with 

the auxiliary Thinking function. More detailed descriptions of both 

t ypes can be found in Appendix A, 

This team is predominantly I STJ , with four ISTJs and one INTJ. 

Extrave rsion (E) , Feeling (F) and Perc eiv ing ( P) are not represented at 

all , and t he ratio of Sensing to Intuition i s four to one, 

The predominance of Int : overt s ( I ) on this team suggests a quiet 

and reserved group. Communication is probably kept to a minimum, with 

conventional "chit-chat" non-existent. Information may not be volun­

t ee red, but might have to be ac ti vely sought if needed. These tenden­

ci es coul d nega t ively a:f ect t he flo w of work, such as by delaying it or 

by causing some needed factor to be excluded. This team's powers of 

concentration, however, could be a very useful tool in accomplishing 

whatever task is set before it, especially if the communication skills 

have been developed throueh compensation. 
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The team is primarily Sensing (S) oriented in terms of how it 

gathers information. The group prefers :o gather factual information 

through the five senses. It may therefore be c losed t o any possibi li ­

ties or information which is theoretica l rather t han £actual. The 

single Intuitive provides some balance in this area, particularly since 

the position of Division Technical Advisor l is hi gher in the authority 

structure than the test engineer, editor, and mathematician. Division 

Technical Advisor 1 is capable of long ran3e planning because of the 

Intuitive function, and thus may be able to guide the group and keep 

them open to all forms of information. 

The five to zero ratio of Thinking (T) to Feeling ( F) suggests a 

team which uses logic and is businesslike and impersonal. The members 

may not be people-oriented, t ~us they may appear cool and impersonal i n 

their approach. This likely is not a problem for any of the members, 

since they are all Thinking types and probably will not notice the 

impersonality. Their logic and analytical capabilities will be useful 

in performin3 the tehcnical tasks associated with developmental test and 

evaluation. 

The five to zero ratio of Judging (J) to Perceiving (P) suegests a 

team which is ?rocedure-oriented. Judging types ar e comfortable with 

structured activities and do not mind details and routine. In occupa­

tions where the tasks are structured and must be done a particular 

way, such as in formal testing or editing, the Judging type is a welcome 

addition. However, the Judging type also exhibits a strong desire to 

finish whatever task is being performed, to make whatever decision needs 

to be made, to reach closure--quickly. This team runs the risk of 

reaching closure too soon, and needs some Perceptive types to delay 
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closure and keep activities going a while longer, or a method to check 

its natural tendency toward speed and closure. 

The two types can be examined in t erms of communicat i on styles, and 

the team's ability to communicat e can be assessed accordingly. The 

communication style preferences detai l ed i n Appendix B can be used to do 

this. The four ISTJ communication style preferences are T, s, F, and N, 

from most preferred to l east preferred. The four INTJ communication 

style preferences are T, N, F, ands. Here the two types share the 

primary or most preferred communication style of Th i nking. The team 

members are expected to have little difficulty in communicating since 

all prefer to use their Thinking function and thus none must adapt to a 

lesser preferred style. 

The communication rank adjustment scores f or two-way dyads pre­

sented in Appendix C can also be used to characterize the degree of 

communication style ad~ustment difficulty possible. A low score of l 

represents maximum difficulty, whi l e a high score of 17 represents 

minimum difficulty. An ISTJ-ISTJ dia l ogue has a rank adjustment score 

of 17, which indicates minimal adjustment difficulty. Likewise, for an 

ISTJ-INTJ dialoeue, the rank adjustment score is 13, which represents 

minor adjustment difficulty. Thus the team shares a preferred communi­

cation style and exhiblts high rank adjustment scores--both indications 

of good communication cl imate. 

Team Five. This te~m includes Test Engineer 5, Editor 1, Division 

Technical Advisor 1, and the Deputate Technical Advisor. The test on 

which this team's composition is based was selected because its 

technical report met the allowable time limit and was written when the 

division had a technical advisor. The test did not require any data 
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TABLE 7 

Team Five 

Preferred Communication 
~ember Type Style (61: 7) 

1 2 3 4 

Test Engineer 5 ISTP s T N F 

Deputate Technical ISTJ T s F N 
Advisor 

Division Technical INTJ T N F s 
Advisor 1 

Editor 1 ENTJ T N s F 

E: 1 S:2 T:4 J:3 
I:3 N:2 F:0 p: 1 

Note: In type, the underlined function is dominant. 
Style 1 is most preferred. 
Style 4 is least preferred. 

reduction support. Therefore this team does not include a mathematician 

or analyst. 

Test Engineer 5 is this team's focal point, managing the test 

through tbe active testing phase, then working with Editor 1 and the 

Division Technical Advisor during the reporting phase. rhe Deputate 

Technical Advisor reveiwed the technical report but was not as deeply 

involved in its preparation as were Editor 1 and the Di visioc. Technical 

Advisor. Table 7 shows team composition, Myers-Briggs Type Indicator 

preferences, and preferred communication styles. 

In te rms of Myers-Briggs Type Indicator preferences, four different 

types are represented. Test Engineer 5 is an ISTP, Editor 1 is an ENTJ, 
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Division Technical Advisor 1 is an INTJ, and the Deputate Technica l 

Advisor is an ISTJ. The ISTP and ISTJ prefer to gather factual informa­

tion through use of the five senses and the Sensing (S) function, and 

process that information through logic and analysis, us i ng the Thlnki~g 

(T 'I function. Both the ENTJ and INTJ prefer to gather data via a "sixth 

sense" and the Intuitive function, and process the informat ion using 

logic and analytical methods through the Thinking (T) f unction. More 

detailed descriptions of all four types can be found in Appendix A. 

As a group, the team contains one Extravert and three Introverts, 

two Sensing types and two Intuitive types, four Thi1.k ing types and zero 

Feeling types, and three Judging types to one Perceptive type. The one 

to three ratio of Extraverts (E) to Introverts (I) suggests a quiet and 

reserved group in which the Extravert may sometimes feel uncomfortable 

and somewhat lacking in stimulation. The Extravert can make a positive 

contribution to the team by drawing out information from the quiet 

Introverts. 

The team exhibits a balance between the Sensing (S) types and 

Intuitive (N) types. The two types can complement each other if they 

are motivated to do so. The Sensing types can deal with the facts and 

details, while the Intuitive types can handle t•1••ory and suggest possi­

bilities that the Sensing types otherwise may not see. Thus the infor­

mation that this team gathers can be well-balanced between specifi c 

facts and broad relationships and possibilities. 

The predominance of Thinking (T) types oYer Feeling (F) types 

suggests a logical, impersonal and businesslike group. The members may 

appear cool and detached in their dealings with others because they are 

not people-oriented. This may not bother the group members because they 
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are all Thinking types. Since their daily occupations do not require 

extensive or demanding interaction with other people, this Thinking­

Feeling imbalance should not impact the team's ability to do the job. 

The Judging-Perceiving (J-P) ratio of three to one suggests a 

procedure-oriented team whose drive for closure is somewhat tempered by 

the Perceiving type's presence. The team will tend to organize and 

structure its activities in spite of the Perceiving type's ability to 

adapt to change, thus the Perceiving type may sometimes feel rather 

restricted. 

The team can also be analyzed in terms of the members' preferred 

communication styles by using the communication style preferences pre­

sented in Appendix B. The team's overall ability to communicate may be 

evaluated accordingly. The four ISTP preferences are S, T, N, and F, 

from cost preferred to least preferred. For the ENTJ, the four communi­

cation style preferences are T, N, S, and F. For the INTJ, the four 

communication style preferences are T, N, F, and S. For the ISTJ, the 

four communication style preferences are T, S, F, and N. Thus the 

primary or most preferred style is S for the ISTP, and T for the other 

three individuals. This suggests that Editor 1, Division Technical 

Advisor 1, and the Deputate Technical Advisor may find it easier to 

communicate among themselves than with Test Engineer 5. Examining the 

secondary communication style preferences reveals a T for the ISTP, Ns 

for the ENTJ and INTJ, and an S for the ISTJ. The test engineer's 

primary preference (S) is the Deputate Technical Advisor's secondary 

preference, while the Deputate Technical Advisor's primary preference 

(T) is the test engineer's secondary preference. Since both parties 

could theoretically adjust the style in use between Sand T, one expects 
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that Test Engineer 5 may find it easier to communicate with the Deputate 

Technical Advisor than with either of the other two. The test engineer 

might find it particularly frustrating if all three of the teammates 

must be addressed at one time. 

The degree of communication style adjustment difficulty expected 

for any given dyad can be compared to that of the other dyads in the 

team by using the communication rank adjustment scores for two-way 

dyads presented in Appendix c. An ISTP-ENTJ dialo~ue has a rank adjust­

ment score of 10, which is half-way between the low and high ends of the 

scale and suggests a moderate amount of adjustment difficulty. An ISTP­

INTJ dialogue has a rank adjustment score of seven, which again indi­

cates a more than desirable amount of adjustment difficulty. An ISTP­

ISTJ dialogue has a rank adjustment score of 11, again suggesting a 

moderate amount of difficulty. This score is, however, the highest of 

the three associated with Test Engineer 5, and supports the suggestion 

that the Test Engineer 5-Deputate Technical Advisor dyad is likely to 

experience better communication than the other dyads in which the test 

engineer is involved. In an ENTJ-INTJ dialogue, the rank adjustment 

score is 16, which indicates very little communication style adjustment 

difficulty. In an ENTJ-ISTJ dialuge, the rank adjustment score is 14, 

which indicates minor adjustment difficulty . In an INTJ-ISTJ dialogue, 

the rank adjustment score is 13, again suggesting minor adjustment 

problems. These three scores are substantially higher than those of the 

dyads in which the test engineer was involved, and thus reinforce the 

thought that the other three team members communicate mor~ easily among 

themselves than they do with the team leader. 
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Research Question Four 

now can the perceptions of the technical report preparation 
process held by key participants in that process b~ described? 

This research question will be answered by presentation and anal y­

sis of the research participants' responses to interview questions 

covering five aspects of the technical report and its preparation ,ro­

cess. Each sub.1ect area is individually presented and anal :, .:: 0 d. The 

five topics discussed are 1) the purpose of the technical re?ort; 2) the 

intended audience; 3) the assi~ned time l i mits; 4) the development of 

the technical report, which includes the tasks involved there i n, guide­

lines for ~reparation and review, and an eva l uation of the process; and 

5) sug3ested cnanges to the process, 

Purpose ~ .!!1! Technical Report, All 18 participants were asked to 

answer the question, "Uhat is the purpose of u ·,e technical report?" 

Interview Question 5 was used for t!'le test e:-igineers, editors, division 

editors, division technical advisors, and deputate technical advisor. 

Interview Question 7 was used for the mathematicians and analysts. !l ine 

of the respondents gave a single answer, 7 respondents 8ave 2 answers, 

and 2 respondents gave 3 answers, for a total of 29 answers. Preli~i ­

nary analysis revealed that each of the individual answers could be 

placed into one of four maior cateeories of purpose: 1) historical 

documentation, 2) reporting findings/giving results, 3) support tor 

decision □aking, and 4) providing information for future researchers. 

Table 8 shows the categorization of individual :.·esponses. 

Ten individuals indicated that they believed the purpose of the 

technical report was to provide historical documentation of a 2iven 

test. The 10 individuals included 4 test engineers, 2 editors, ~oth 
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TABLE 8 

Technical Report Purpose Responses 

. . . . 

Test Engineer 1 

Test Engineer 2 

Test Engineer 3 

Test Er,gineer 4 

Test Engineer 5 

Editor 1 

Editor 2 

Editor 3 

Division Edi tor 

Division Editor 

Div Tech Adv 1 

Div Tech Adv 2 

Dep Tech Adv 

Mathematician 1 

Mathematician 2 

Mathematician 3 

Analyst 1 

Analyst 2 

1 

2 

Provide Information 
Only 

Cat 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Cat 2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Note: Cat 1 • Historical Documentation 
Cat 2 • Reporting Results/Findings 
Cat 3 • Decision Making 
Cat 4 • Research Data 
Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 
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Fo r Action 

Cat 3 

X 

X 

X 

X 
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Cat 4 

X 
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division editors, 1 division technical advisor, and the deputate techni­

cal ad visor. Of these people, two gave "historical documentation" as 

uei :- only answer, while the other eight mentioned at least one other 

?urpose as well. Answers placed in this first category contained state­

ments such as "For historical purposes. It just documents that a test 

was done here" (55), "It is a record of what has been done for poster­

i t y" (1 7), and "To document testing they've done" (56). 

~ine respondents made statements which showed that they viewed the 

t c~h~icnl r eport as a means of reporting the findings/results of a test. 

T1e ~:ne individuals included three test engineers, one editor, one 

J i vi s i on editor, one di vision technical advisor, one mathematician, and 

bo th analysts. Of these nine respondents, five saw "giving results/re­

port:ng fi ndings" as the sole purpose of the technical report. Answers 

placed in this second category included comments such as "Just to get a 

summary of what the test has done" (13), "To give, I guess, the final 

cc su ~t s of the test--the real nuts and bolts of the test" (36), and "To 

,:, :. ':e the people on the outside results of our tests. It is not supposed 

to give you any kind of answers" (58). 

Six respondents indicated that the technical report was used by the 

t est requester or other agencies as an aid in decision making. The six 

individuals included one division editor, one division technical advi­

sor, t he deputate technical advisor, two mathematicians, and one ana­

lys t. Of these six respondents, two gave decision making as the only 

rur pose o f the technical report. Answers placed in this third category 

i nc _uded statements such as "to provide information based upon which 

deci sions can be made concerning further development or procurement of 

that item for the Air Force inventory" (12) and "Supposedly it explains 
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the item that was being tested. Is it acceptable? Does it meet specs? 

It ... [enables] someone to pass judgment--do we manufacture this, or 

do we improve it, or what" (37). One respondent said, "I feel like 

sometimes lots of money depends on a proper tech report •••• the Air 

Force might make a decision to buy that system" (14), but the respondent 

then indicated that many people in the organization did not share that 

perspective. Another individual commented that, although the technical 

report was supposed to provide the test requester with information to 

aid in the decision making process, "usually those decisions are made 

long before the TR [technical report] is actually published" (15). 

Four individuals said that the technical report was a source of 

information for other researchers. The four--one test engineer, one 

editor, one division technical advisor, and the deputate technical advi­

sor--all save answers of this type in addition to one or more of the 

three types previously discussed. Answers placed in this fourth cate­

gory included comments such as "[It] is also used for information [and] 

research" (17), "The TR [technical report] should answer questions about 

how you did it, later on" (54), and "To prevent someone from repeating a 

test unnecessarily" (12). One respondent highlighted the belief that a 

technical report serves more than one purpose. "The . . • purpose of 

the TR [technical report] is to document the results for posterity, so 

it goes into a central data bank and it's always there for people to 

refer back to" (15). 

To summarize thus far, 18 participants provided 29 answers which 

were grouped into 4 categories. Ten answers were placetl in the category 

of historical documentation, nine were placed in the category of report­

ing findings/results, six were placed in the category of supporting 
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decision making, and four were placed in the category of information for 

other researchers. 

In further analysis, the first two categories--historical documen­

tation and reporting findings/results--can be combined into a larger 

category of simply "providing information.'° Likewise, the third and 

fourth categories--support for decision making and information for other 

researchers--can be combined into a second larger category of "providing 

information necessary for some action to occur." That is, the purpose 

of the technical report, as seen in the answers associated with the 

first two categories, is merely to provide information, with little if 

any thought given to whether or how the gaining organization will use 

that information. However, a second purpose of the technical report, as 

seen from the answers in the third and fourth categories, is to provide 

information on which some action will be based. If the numbers of 

responses are also combined, there are 19 responses in the "providing 

information" category, and 10 responses in the "providing information 

for action" category. Thus two patterns of thought concerning the 

technical report's purpose emerge. 

These two thought patterns or purposes are important in light of 

the emphasis placed on producing the technical reports within the 

specified time limits after completion of active testing. For those 

individuals who believe that some action will occur as a result of the 

technical report, especially if the action involves a development or 

production decision in an Air Force acquisition program, the need to 

meet the established time limit has some meaning and is real. For those 

individuals who believe that no action will occur as a result of the 

technical report, the need to meet the deadline is artificial and has 
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little meaning. Likewise, the requirement for the technical report to 

be sufficiently detailed and as accurate as possible is viewed dif­

ferently depending on which purpose one has in mind. If action is to 

occur based on the technical report, the requirement is logical and has 

meaning. If, however, no action will occur, the requirement tends to 

lose its logic and meaning. 

Intended Audience. To ascertain the identity of the perceived 

audience, the 13 participants assigned to the test organization were 

asked who they were thinking about when they performed their particular 

tasks in the technical report preparation process. Interview Question 

6 was posed to the test engineers, editors, division editors, division 

technical advisors, and the deputate technical advisor. Because of the 

differences in the tasks performed by each major role group, a slightly 

different version of the question was used for each group. The mathema­

ticians and analysts were not included in this portion of the analysis 

because they do not participate in the actual writing of the technical 

report. They were asked a related question, however, and the results 

will be discussed later in this section. 

Ten of the 13 respondents gave single answers, while 3 had 2 

answers, for a total of 16 responses. Preliminary analysis allowed the 

responses to be grouped into five major categories of intended audien~e: 

1) the customer, 2) upper management, 3) the scientific/testing com­

munity, 4) future researchers, and 5) the general public. Table 9 

shows the categorization of individual responses, including those of the 

mathematicians and analysts. 

Four individuals stated that their primary concern was the cus­

tomer. These four respondents included two test engineers, one division 
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TABLE 9 

Perceived Audience Responses 

Cat l Cat .., Ca t 3 Cat 4 Cat 5 .. 

Test ::nginei::r l X 

Test Engineer 2 X 

Test Engineer 3 X 

Test Engineer 4 X 

Test Engineer 3 X 

Ed i tor l X 

Editor 2 X 

Editor 3 X 

Division Editor l X 

Division Editor 2 X X 

Div Tech Adv l X X 

Div Tech Adv 2 X 

Dep Tech Adv X X 

Mathematician l X 

~athemat ician 2 X 

Mathematician 3 X 

-: Analyst l X 

Analyst 2 X 

Note: Cat 1 • Customer 
Cat 2 • Upper Management 
Cat 3 • Scientific/Testing Community 
Cat 4 • Researchers 
Cat 5 • General Public 
Div Tech Adv • Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 
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editor, and the deputat e technica l advisor. One of the test en3ineers 

and the division editor identified the test requester as the customer 

(1 3; 56 ) . The second t est engi neer and t he de~ut ate technical advisor 

both i dentif ied t he System Pro3rara Of f ice as the custoraer, while the 

engineer also mentioned contractors involved in t he effort (12; 57) . 

:our i nd i vidual s stated that t \1eir for emost concern was upper 

□anage~ent. The f our i nc uded two test engineers, one division editor, 

and one division technical advisor. Both test engineers and the divi­

sion editor identified the individual ~ho ultimately si3ns the tech­

nical report as the person in mana3ement that t hey kept in mind while 

completing their writing and editing tasks (14; 56; 57). The division 

tec)mi cal advisor was not quite as specifi c as the others, stating "the 

?eop l e we consider most when we 'r e ur i t in3 a TR [techni ca l r eport ] is 

uhether our management wil l buy what we say" (1 6). 

Four respondents i dentified the scientific and testing community as 

t hei r audience. The four inc l uded one test engineer, two editors, and 

the deputate technica l advisor. The engineer commented that "It's 

r eally for somebody who i s invol ved in the testing ... It's not to 

0ducate the uneducated" (jD ) . One editor ident ified "t:1e sci entific 

comrJunity" ( 17) as the audience, while the other editor said ••rhey are 

writ ten by engineers for en8ineers, and that's who I'm thinking of•• 

( 13). The deputate technical advisor re ferred to t he technical r eport 

as a vehicle of informat i on for the scient ific commun i ty, saying "I ' m 

t ~1inking about all the developers and testers in the United States DOD 

[Department of Defense]" (12). 

'!'wo individuals, a division editor and a division technical ,1dvi­

sor, identified future researchers one audience. Both individuals 
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remarked that the technical report is eventually entered into the 

Defense Logistics Agency's Defense Technical Information Center (DTIC) 

system (14; 15 ) . The division editor commented "But I'm also looking 

ior t hat r e~~ er , you know, when the DTIC library will pick it up one of 

t hese days. They may want to run a test on the same type of system, not 

knowin3 this one has already been run" (14). The division tec hnical ad­

visor stated: "I usually think about the guy that goes into DTIC three 

years later and pulls this report out, and he has very little background 

ini8rmation, and doesn't know much about the testing technique" (15). 

Two respondents, an editor and a division technical advisor, iden­

ti f ied t he 0 eneral public as the audience. The editor equated the 

general public with laymen who had very little, if any, technical back-

ground. "I'm talking about people like me . 

knowledge of what they are talking about but 

[who] may have a basic 

. do not know the 

in tricacies of it" (19). The division technical advisor, however, 

equated the general public with those interested individuals who had 

access to the DTIC system and an appropriate technical background which 

wo uld enabl e them to read "a complete, concise, and non-ambiguous" (1 5) 

doc ument with relative ease. 

In synopsis, 13 participants provided 16 responses concerning t he 

identity of the perceived audience. These responses have been grouped 

into five major categories, as follows: 1) the customer, 2) upper 

management, 3) the scientific/testing community, 4) future researchers, 

and 5) the general public. Four responses each were placed in Cate­

gories l, 2, and 3, while two responses each were assigned to Categories 

4 and 5. 
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Additional analysis reveals an interesting difference among the 

categories. The first, third, fourth, and fifth categories all carry 

with them the connotation of concern for the reader's a'::ii l i t:1 to und er­

stand what is written in the technical report. Al l dd r~ss, ·n varying 

degrees, the technical level at which the document should be written, as 

well as its completeness. The second category, however, does not show 

the sacie type of concern for the reader as do the other four. Here 

concern is instead focused on doing whatever must be done to get the 

document signed, which may or may not be what is necessary to insure 

reader understanding. Four of the 16 answers are found in Category 2, 

while the remaining 12 answers are spread across the other 4 categories. 

Thus the ratio of concern for getting the document signed versus concern 

for the reader is one to three. All four individuals who gave the 

Category 2 response are assigned to the same work unit within the test 

organization--a unit which has, in management's view, historically expe­

rienced difficulty in meeting established deadlines--thus their answers 

may reflect their reaction to external pressure to now meet the dead­

lines. As one individual stated "I guess ultimately around here you 

have to worry about who signs it, to get it out of here" (14). 

While the mathematicians and analysts do not participate in the 

actual writing of the technical report, the data that they prepare for 

the test engineers has a significant impact on the technical report. 

The researchers therefore believed it was important to determine who the 

mathematicians and analysts were thinking about as they performed their 

tasks. Interview Question 8 was presented to both groups. 

Two mathematicians and both analysts identified the test organiza­

tion in general--and test engineers specifically--as their customers, 
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while one of the analysts also mentioned off-base agencies which task 

the test organization (1; 2; 35; 37). Additionally, one of the analysts 

identified other local agencies which sometimes used the data generated 

by the test organization (2). One of the mathematicians identified the 

Air Force at large as the customer (36). 

The response of the mathematicians and analysts suggests that these 

two groups, which support the test engineer and the test organization 

throushout the entire test cycle, possess a well-defined understanding 

of their relationships with the test engineer and their roles in the 

cycle. 

Time Limits. Air Force Regulation 80-14, Research and Development, 

Test -~ Evaluation, states that "unless otherwise specified, test 

reports are released for publication no later than 60 calendar days 

after the data is processed for evaluation (11:11). The test organiza­

tion has modified that requirement to "60 workdays after the last test 

mission" (10:2). In instances where a test is particularly long or com­

plex, the time limit may be lengthened to 12G calendar days. Extensions 

to the original time limit may be requested if necessary, but must be 

fully justified (10:2). 

All 18 participants were asked to answer the question, "What do you 

think of the time requirements for the report?" Interview Question 11 

was posed for the test engineers, editors, division editors, division 

technical advisors, and deputate technical advisor. Interview Question 

15 was used for the mathematicians and analysts. Twelve of the respon­

dents gave single answers, while 6 had 2 answers each, for a total of 24 

responses. After initial analysis, the 24 answers were consolidated 

into 5 major categories. Category 1 includes those answers which 
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indicated that time limits should be determined on a case-by-case basis, 

Category 2 consists of those answers which characterized the ti~e limits 

as unrealistic and arbitrary, Category 3 includes answers which stated 

that there was no problem with the existing time requirements, Category 

4 is composed of those answers which related the time limits to the need 

for goals. Category 5 consists of responses which indicated that the 

time limits are satisfactory after one has gained some experience on the 

job. Table 10 shows the categorization of individual responses. 

Seven individuals responded that the length of time allowed for the 

report process should be determined on a case-by-case basis, The seven 

respondents included three test engineers. one editor, one division 

editor, and both division technical advisors, Three of the participants 

gave this as their only answer, while four also had a second answer, 

All three of the engineers commented on the differences among tests and 

stated that variations in tests should be considered when the time 

requirements are established. Technical reports from tests performed on 

completely new items or in new areas of technology could be expected to 

take longer to write than those from standard types of tests or tests on 

items with existing data bases (56; 57; 58). One division technical 

advisor and the editor thought the length of the report cycle should 

include some consideration of the number of pages in the report (16; 

17), with the editor describing variations in report size as "everything 

from Peter Rabbit to Sears Roebuck" (17), The division editor also 

mentioned the size of the report, "It should depend on the report 

itself. Some reports are so small that 60 days is plenty of time. 

Other reports are so complex and so large that 120 days isn't near 

enough" (13). The second division technical advisor remarked that it is 
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Time Limit Responses 

Cat 1 Cat 2 Cat 3 

Test Engineer 1 

Test Engineer 2 

Test Engineer 3 

Test Engineer 4 

Test Engineer 5 

Editor 1 

Editor 2 

Editor 3 

Division Editor 1 

Division Editor 2 

Div Tech Adv 1 

Div Tech Adv 2 

Dep Tech Adv 

Mathematician 1 

Mathematician 2 

Mathematician 3 

Analyst 1 

Analyst 2 

X 

X 

X 

X 

X 

X 

X 

Note: Cat 1 • Case-By-Case Basis 
Cat 2 • Unrealistic 
Cat 3 • No Problems 
Cat 4 • Goals 

X 

X 

X 

X 

X 

X 

Cat 5 • Satisfactory With Experience 
Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 
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• 
difficult to know, while in the planning stages of the test, how long it 

will take to write the report. Therefore, there should be room for 

adjustments on a case-by-case basis (15). 

Six respondents stated that they thought the existing time require­

ments were unrealistic. The six individuals included one test engineer, 

one editor, one division editor, one division technical advisor, the 

deputate technical advisor, and one analyst. Of these six people, 

three gave "unreal/arbitrary" as their only response, while the other 

three also had a second answer. The division editor commented that the 

current 60-day limit is unrealistic because there is only one test 

engineer assigned to a test. The test engineer cannot humanly do every­

thing that should be done every day--schedule resources , fly, attend 

meetings, analyze data, and write the draft technical report--by him­

self, thus the 60-day limit is not realistic. The division editor also 

remarked that the 60-day limit is attainable, but only if a test team 

concept is used and changes are made to the technical report review 

cycle (14). The division technical advisor agreed that 60 days is 

unrealistic: "I think 60 days is unreal--totally ridiculous. For one 

thing, to have 60 days for all reports, whether the report is 20 pages 

or 200 pages or even longer, is kind of silly" (16). The deputate 

technical advisor stated, "I think it's an arbitrary number--written 

down on a piece of paper by someone who had little knowledge of how long 

it took to write a report and what it took to write a report" (12). The 

analyst felt that the 60-day limit is unreasonable in light of the 

amount of data generated. Modern technology makes it possible to col­

lect vast amounts of data. "When you have large instrumentation sys­

tems, they gather a tremendous amount of data, and you are trying to do 
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a lot of analysis" (1). The analyst also indicated that, at times, even 

180 days were not long enough to properly analyze the data and write a 

technical report (1). The division technical advisor suggested 120 days 

as a more reasonable length o.f time for his division's reports, con­

sidering the complexity of the testing done. The deputate technical 

advisor, however, thought that 90 days would be a more appropriate 

length of time across the organization (12; 16). 

Five individuals remarked that there was nothing wrong with the 

existing time requirements. All five respondents gave this as their 

only answer. The five included one editor, three mathematicians, and an 

analyst. The editor stated that there were no problems with the time 

limit ( 19). The mathematicians and analyst knew that a time limit 

exis t ed , and thought it was either reasonable or had no problem with 

i t ( 2 ; 35; 36; 37). 

Four participants viewed the setting of time limits and deadlines 

as the establishment of goals. Respondents included one test engineer, 

one editor, one division technical advisor, and one analyst. This was 

t he sole answer for one individual, but one of two answers for the other 

t hree people . The test engineer, who also thought the existing time 

limi t was unrealistic, said the time limit "should set a goal for 

employees just out of their reach to keep them working at their poten­

t ial '' (54 ) . The division technical advisor commented: 

It's just a matter of trying to do business as efficiently as 
possible, having goals and trying to meet them. It's just a 
3oal, and if people will think about what goals mean, then 
they won't get real hung up on the 60-day thing. ( 15) 
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Both the editor and the analyst remarked on the need for deadlines, with 

the editor commenting: "I believe that maxim, your work fills up the 

time no matter how many days you have" (18). 

Two individuals, both test engineers, commented that the ex isting 

time requirements are satsifactory, but each then qualified the remark. 

One respondent gave this as his only answer, while the other had a 

second answer. Both indicated that the time limit was satisfactory now, 

after they had gained some experience and had written several techni cal 

reports (55; 57). As one of them explained: 

Right now I'd say it's adequate, but when I first got here I 
thought it was inadequate. The longer you stay here, you 
learn the system and you know a lot of shortcuts you can take. 
You do your first tech report. It's pretty difficult because 
you never have done one and it's a new thing to you. But the 
more you do, the more confident you get. You know you can 
write something and know it's going to get chopped up, but the 
basic thought is going to stay there. So I think it's pretty 
realistic, after you've been here three years. It's tough on 
second lieutenants, though, first assignment .... (56) 

To summarize the preliminary analysis, 18 participants gave 24 

responses which have been grouped into 5 categories. The categories 

include 1) determining time limits on a case-by-case basis, 2) charac­

terizing time limits as unrealistic and arbitrary, 3) evaluating time 

limits as presenting no problems, 4) characterizing time limits as 

goals, and 5) evaluating time limits as satisfactory, with a caveat. 

Seven responses were assigned to Category l; six answers were placed in 

Category 2; five answers were put in Cateeory 3; four responses were 

grouped in Category 4; and two answers were placed in Category 5. 

Analysis of the responses by category reveals two points. First, 

the responses in Categories 1,2, and 5 all acknowledge, implicitly if 

not explicitly, that the current report cycle time limit leads to some 
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problems for the test organization. Twelve of the 18 respondents are 

represented by answers in these 3 categories. The commonly recommended 

solut ion, :nent: oned by s e11en participants. is the case-by-case determi­

nation of report cycle length. driven primarily by the type, complexity, 

and l ength of a given test. 

Second. the responses in Category 3--that the time limit is not a 

problem--are at odds with the concept of the time limit as a problem 

developed from answers in Categories 1. 2, and 5. In the case of the 

mat hema t ician s and ana lyst, this seemingly extreme difference of opinion 

can be expl ained by noti:-ig that they are not personally involved in 

writing the technical report; thus there would be little, if any, reason 

for them to be concerned with deadline problems. The editor. however. 

is deep l y involved in the report preparation process. and could reason­

ably be expected to be affected by time limit problems if they existed. 

It is possible that the editor answered the question from the perspec­

tive 0 £ t he t ime seg~enc officially allotted for the editing process 

after the coordination meeting, rather than from the perspective of the 

60 days allotted for the entire process. 

Ana ly si s thus shows that the majority of the respondents perceive 

the current time requirement as a problem for the organization. Several 

view it as unrealistic and arbitrary. while some see it as something 

which should be determined on an individual basis. Some see it as 

having pos i t ive potential if cons ide red as a goal to strive for rather 

than a deadline to be met, A few see it as something which can be 

overcome with time and the gaining of experience. Overall. however, it 

is seen as a problem. 
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Development of~ Technical R.eport. This section of the research 

question addresses the process by which the technical report is 

developed. The discussion is divided into three subsections, each of 

whi ch covers a specific aspect of the development process. The first 

subsection is concerned with the respondents' perceptions of the tasks 

involved in the process. The second subsection considers the guidelines 

used to write and review the technical report. The third subsection 

presents the respondents' evaluation of how well the current process 

works . Each subsection presents only the interview responses and 

prelimi na ry analysis for that subtopic. Each subsection is individually 

summarized for the reader's convenience. The larger topic of technical 

report development is then analyzed in light of the three preliminary 

analyses. 

Tasks. The 18 participants were asked to describe what was 

invol ved in the task of developing a technical report. Interview Ques­

t ion 7 was posed to all the participants. Six of the respondents gave 2 

answers each, while the remaining 12 individuals had 1 answer each, for 

a total of 24 responses. The responses were grouped into three cate-

3or i es of tasks: 1) collecting and compiling data, 2) developing for­

matted text, and 3) answering test objectives. A fourth category con­

sisted of answers from individuals who responded that they knew nothing 

about the development of technical reports. Table 11 illustrates the 

categorization of individual responses. 

Ten i ndividuals addressed collecting and compiling data as the 

first task in developing a technical report. The 10 included 3 engi­

neers, both division editors, both division technical advisors, the 

deputate technical advisor, l mathematician, and l analyst. Five of the 
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Report Preparation Task Responses 

Cat l Cat 2 Cat 3 Cat 4 

Test Engineer 1 X 

Test ='.ngineer 2 X 

Test EnGineer 3 X X 

Test Engineer 4 X X 

Test Engineer s X 

Editor 1 X 

Editor 2 X 

Editor 3 X 

Division Editor l X 

Division Editor 2 X X 

Div Tech Adv l X X 

Div Tech Adv 2 X 

Dep Tech Adv X X 

Mathematician X 

Mathematician 2 X 

Mathematician 3 X 

Analyst 1 X X 

Analyst 2 X 

Note: Cat l • Collecting and Compiling Data 
Cat 2 • Developing Formatted Text 
Cat 3 • Answering Test Objectives 
Cat 4 • Do Not Know 
Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 
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10 respondents also gave answers which were placed in other categories. 

Al l 10 participants remarked that the first step in developing a tech­

ni cal report i ncluded collecting and compiling the data (1; 12; 13; 14; 

1.5 : l6 ; 36 ; 56; 57; 58). One of the division editors commented: .. It's 

j~~t a matt er of gathering all this data and putting it together into 

some kind of semblance that would look halfway legible, so that you can 

s ee what you are doing" (13). One of the division technical advisors 

pointed out a problem associated with the data. 

With our test reports, the major effort is put into data 
reduction, not the actual writing. Our biggest bottleneck is 
the problem of getting through all the data. It's not just 
the fact that the math lab is not getting it out to us. It's 
just that there's a lot of data we have to deal with. Some of 
the data we have to go through by hand to get it ready to give 
to them [the data reduction organization], and that is very 
t ime-consuming. (16) 

One test engineer summarized this aspect of preparing a technical 

report, saying it amounted to .. getting all of your data, . gleaning 

t hrough that and taking the unnecessary data out of there, and having it 

compi l ed in a logical manner which a knowledgeable person can make some 

s ense out of" ( 58 ) . 

~igh t r espondents identified development of formatted text as a 

cr : tical step in drafting a technical report. The eight included three 

t est engineers, the three editors, one division editor, and the deputate 

t echni ca l adv i sor. Four of these individuals had answers placed in 

ot her categories as well. The three editors emphasized the importance 

of following the guidelines on format while drafting the report's text 

( 17; 18 ; 19). Two of the engineers indicated that they viewed drafting 

formatted text as the second step in development of the report, coming 

i mmediately after collection and compilation of data (56; 57). One of 
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the editors pointed out that the method of test provided a lot of the 

information which was required in the technical report format (17). The 

division editor also emphasized the importance of the method of test. 

If you can perfect your method of test, a lot of that stuff is 
transferable, almost directly, over to your tech report. They 
could spend more of their time writing on the ... [latter 
sections] of the tech report, and not have to worry about 
what's up front in the instrumentation section, in the test 
item description, and in the preface. All of their tir.ie can 
be spent in analysis. ( 11+) 

T!1ree individuals--one test en~ineer, one division technical 

advisor, and one analyst--included answerin~ the test objectives as a 

task in developing a technical report. The engineer said one should "go 

back to the TD [test directive) and MOT [method of test), and answer the 

objectives by telling what you've acco@plished" (54). The analyst tied 

together the data and the objectives, say in~ t:1e task was "to consoli­

date all the data from all the sources, and come to a conclusion, 

objective by objective, ... and to have enough statistical and/or data 

products available to prove your conclusion" (1). The division techni­

cal advisor underscored the importance of the test objectives. 

In the TR [technical report] he's obli3ated to answer the test 
objectives that are contained in the method of test .. . 
which, in essence, represents t :1e contract between the .. . 
[test or33nization) and the test requester. (15) 

Finally, three of the respondents--two mathematicians and one 

analyst--said that they were not familiar with how a technical report is 

prepared; thus they could not co1nment on the tasks involved (2; 35; 37). 

In sumary, 18 respondents provided 24 answers when asked to dis­

cuss the tasks involved in developing a technical report. The responses 

were grouped into four categories. Ten answers were placed in the first 

category, which addressed collection and compilation of data. Eight 
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responses were included in the second category, the development of 

formatted text. Three answers were put in the third category, which 

stressed the importance of answering the test objectives. Three indi­

viduals were unfamiliar with the development process and could not 

comment on the tasks therein; thus their responses formed the fourth 

category, labeled "Do Not Know". 

Guidelines. The five test engineers were asked to answer 

Interview Question 17: "Are there any guidelines or requirements that 

you use in writing the report?" Each of the 5 engineers gave 2 

responses, for a total of 10 answers. The 10 answers were grouped i~to 

2 categories: 1) published guidelines and 2) published technical 

reports. Since there are only two categories, and all five engineers 

had answers in both, no visual categorization is presented for t his 

response. 

All five engineers said they used some form of published guidelines 

in preparing their technical reports. Four of them mentioned the test 

organization's operating instruction (55; 56; 57; 58), and one of those 

four also mentioned the Test Engineers' Handbook (38). The fifth 

engineer identified some division-level handouts which were derived from 

the published guidelines (34). All five engineers also remarked that 

they tried to find published technical reports written for tests similar 

to the tests in which they were involved (54; 55; 36; 57; 58). One 

individual commented that existing technical reports were particularly 

helpful if either the same item or a similar item was being tested, or 

if the same or a similar kind of test was being conducted (58). A 

second engineer pointed out that existing technical reports might not be 
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helpful, saying "Sometimes something written a year ago is not accept­

abl e today" (55). 

The editors, division editors, division technical advisors, and 

deputat e techn ica l advi so r were t he n -1sked to answer their version of 

Intervi ew Question 17: "What do you look for when you review a draft 

technical report?" The mathematicians and analysts were not included in 

t his portion of the analysis because they are not involved in actually 

writing or reviewing the technical reports. One of the respondents gave 

fo ur answers, three respondents each had three comments, another three 

i ndi vidual s each gave two r esponses, and one individual gave one answer. 

The r esponses , which total l ed 20, were grouped into 4 categories. Cate­

gor y l consist ed of all answers which concerned the technical report 

for~a t. Categor y 2 incl uded those responses which identified the objec­

t ives outiined in the method of test. Category 3 is composed of answers 

which dea l t wit h the editorial details of the report. Category 4 in­

cl uded r es ponses which mentioned the report's technical content. Table 

12 shows t he categor i zat i on of individual responses. 

Six of t he responde nts said that , as they review~d a technical 

r eport , t hey focused on t he r eport's format. Responses in this category 

wer e gi ve n by the three editors, one division editor, one division 

t echnical advi sor , and the deputate technical advisor. All of these 

individual s had answers i n other categories as well. The three editors 

all remarked that format was the first thing they examined in the review 

proc ess. They i ndicated that there was little point in reviewing for 

grammar or other details until the format was acceptable (17; 18; 19). 

One editor identified the test organization's operating instruction and 
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TABLE 12 

Review Guideline Responses 

Cat 1 Cat 2 Cat 3 Cat 4 

Editor X X 

Editor '- X X X 

Editor 3 X X 

Division Editor 1 X X X 

Divis ion Editor 2 X 

Div Tech Adv 1 X X X X 

Di v Tech Adv 2 X X 

Dep Tech Adv X X X 

~ote: Cat 1 • Review for Format Requirements 
Cat .., • Review for Test Objective Tracking ... 
Cat 3 • Review for Editorial Details 
Cat 4 • Review for Data and Technical Content 
Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 

~ilitary Standard 847B, Format Requirements !2.:. Scientific~ Technical 

Ke~orts, as the basic guidelines for format requirements (18). The 

division editor also commented that format received first consideration 

in the review process. However, this individual focused on the 

applicable method of test as the driving force behind a given technical 

report's format (13). Both the division technical advisor and deputate 

t echnical advisor also identified format as a key area for attention in 

the review process, but neither mentioned any specific guidelines asso­

ciated with the format (12; 15). 
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Five participants focused on the test objectives as outlined in 

the method of test. These respondents included one editor, one division 

editor, both division technical advisors, and the deputate technical 

advisor. Each of the five also had an answer in at least one other 

category. All five indicated that the test objectives were at the 

center of the test itself, and thus should be completely addressed in 

the technical report (12; 13; 15; 16; 18). The editor and deputate 

technical advisor remarked that they checked to see if each objective 

was tracked throughout the technical report (12; 18). One of the 

division technical advisors said that he looked to see whether the test 

objectives had been met (16). The division editor said the technical 

report was reviewed for confor.mance to the objectives in the method of 

test, commenting: "You do just whatever your objective states. You 

don't do more, and you don't do less. You have to do exactly as your 

MOT [ method of test I states" (13). 

Five of the participants remarked that they looked at details 

during the review process. The five respondents were the three editors, 

one division editor, and one technical advisor. All five had an answer 

in at least one other category as well. Two editors, the division 

editor, and the division technical advisor indicated that they looked at 

details such as grammar, punctuation, and spelling (13; 15; 17; 19). 

All three editors emphasized the necessity of checking the sequencing of 

all figures, tables, and appendices (17; 18; 19). One editor also 

pointed out the need to insure that administrative security practices 

and procedures were followed (17). 

Four individuals said that they examined the reports for data and 

technical content. The four respondents included one division editor, 
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both division technical advisors, and the deputate technical advisor. 

One individual gave this as his only response, while the other three 

each had an answer in at least one other category. All four indicated 

that the amount and type of data included in a report, when combined 

with applicable technical explanations, must be sufficient to substan­

tiate or justify the report's conclusions (12; 14; 15; 16). 

In synopsis, five test engineers each gave two answers when asked 

what guidelines they used in writing a technical report. Each replied 

that he or she used both published guidelines and existing technical 

reports. 

The other eight people assigned to the test organization were asked 

what guidelines they use when reviewing technical reports. The 8 

respondents gave 20 answers, which were grouped into 4 categories . 

Category 1 addressed review for format requirements and included six 

responses. Category 2 covered the tracking of test objectives and 

included five answers. Category 3 comprised those answers dealing with 

review for editorial details, a total of five responses. Category 4 

included four answers and addressed review for data and technical con-

tent. 

Evaluation. The 13 individuals assigned to the test 

organization were asked to evaluate, from their own perspective, how 

well the technical report preparation process actually worked. Inter­

view Question 14 was posed to the test engineers, editors, division 

editors, division technical advisors, and the deputate technical 

advisor. The mathematicians and analysts were not included in this part 

of the research since they do not participate in the actual writing of 

the technical report. The 13 participants each gave a single response 
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Test Engineer 1 

Test Engineer 2 

Test Engineer 3 

Test Engineer 4 

Test Engineer 5 

Editor 1 

Editor 2 

Editor 3 

Division Editor 1 

Division Editor 2 

Div Tech Adv 1 

Div Tech Adv 2 

Dep Tech Adv 

TABLE 13 

Process Evaluation Responses 

Cat 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Note: Cat 1 • Process Works Well 
Cat 2 • Process Does Not Work Well 
Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 

.. . "' ' - . ... .... . 

Cat 2 

X 

X 

to the interview question; thus there was a total of 13 answers. The 

responses were grouped into two categories: 1) the process works well 

and 2) the process does not work well. Table 13 illustrates the cate­

gorization of the individual responses. 

Eleven of the 13 respondents stated that the technical report 

preparation process worked well, with four individuals adding caveats to 
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their evaluations. The respondents in this category included all the 

test engineers, all the editors, one division editor, one division 

technical advisor, and the deputate technical advisor. The four respon­

dents who qualified their answers included two test engineers, the 

division editor, and the deputate technical advisor. One of the test 

engineers said the process was effective in that the technical report 

got published, but remarked that the result was "not worth the hassle 

and personal stress" (54). The second ensineer indicated that the 

process worked, but expressed a belief that the engineers should give 

more thought to how the technical report will be written while they are 

involved in active testing (57). 

I did learn one thing, though, especially in taking 
photographs and in some of my test procedures. I am goins to 
think more about the TR [technical report] during the test-­
think more about what I want to do--and put--in that report, 
and what kind of information I need to aather and how to 
document it so that it's easy to find. (57) 

The division editor remarked that the process accomplished its intended 

function, but re-emphasized an earlier comment. "Like I was saying 

before, I think you have to look at everything on a case-by-case basis" 

(13). The deputate technical advisor agreed that the process worked 

well. He pointed out, however, that he was viewing the process from the 

outside and could not be sure how well the process was working at the 

lower levels of the organization (12). 

But I'm not down in the bowels of the process. I'm sitting up 
above looking down .... I do know that from my viewpoint up 
here, the quality is good, timeliness is pretty good. So, 
from the measures of merit that I have, it looks pretty good. 
(12) 

Three other respondents, two test engineers and one editor, agreed that 

the current process worked well, and added that they knew of no other 
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way to get such a document published (19; 55; 56). One of the engineers 

commented: 

It is so much more fun to continue doing tests than just to 
write TRs [t echnical reports]. I understand why we have to 
have a limit to it--otherwise we may never get any TRs 
published. We really do need to document what we have done. 
(56) 

Three of the individuals, one engineer and two editors, did not 

elaborate on their responses. The division technical advisor said he 

thought the process worked amazingly well, considering the general lack 

of writing experience most young engineers exhibit coming straight from 

undergraduate school into the Air Force (15). 

Two respondents--one division editor and one division technical 

advisor--indicated that the technical report preparation process did not 

work well. The di vision editor re marked chat there were t oo many levels 

of review in the process, which caused it to be slower than necessary 

(14). The division technical advisor said that, although it was working 

better than it had, "It doesn't work well from the standpoint that the 

test engineer does not have the time to stay on top of it" (16 ) . 

In summary, 13 indi·,idua l s were asked to evaluate whether the 

technical report preparation process worked well. The 13 participants 

each gave a single answer, for a total of 13 responses. The responses 

were grouped into two categories. Eleven responses which indicated that 

the process worked well were placed in Category 1, while two answers 

which indicated the process did not work well were put in Category 2. 

Analysis. Examination of the categorization of task responses 

illustrated in Table 11 shows that the respondents perceive primarily two 

tasks involved in developing a technical report. Ten of the 18 indi­

viduals identify collecting and compiling data as one task, while 8 of 

4-74 



'.. .. • __ .. - •• 4 " .. .. ..... ~ . . . . . ..... 

18 identify the writing of formatted text. Thus the development of the 

technical report is seen as more than simply the drafting of a document. 

Ra t he r it is a process which requires that thought be given to the final 

product--the technical report--whi le the author is still in the active 

testing phase . 

. .\na l :,si s of the guideline responses shown in Table 12 reveals two 

poi nt s . First, all of the editors and one division editor mentioned 

reviewing for format as well as for editorial detail. Second, there 1s 

an obvious difference in how technical reports are handled by the two 

division technical advisors. Whereas Division Technical Advisor 2 

reviews the report for the test objectives and technical content only, 

Divis i on Technical Advisor l reviews the report for format, test objec­

t i ve t racki~0 , edit or i a l de tails , dcd data and technical content. This 

difference results from differences in the organizational structures of 

the two divisions. Appendix E provides a review of the organizational 

structure . The division to which Division Technical Advisor 2 is 

assigned is the same division to which the two division editors are 

assigned. The division editors are part of a t echnical support branch 

wi t hi n Div i sion A. Di vision Editor l per forms technical writing and 

most of the editing f or technical reports generated within the division, 

while Division Editor 2 assists the division technical advisor with 

r evi~ws for data a nd t echnical content , and with the coordination 

meeting in the formal r e··:.ew process. Di vision Technical Advisor 1, 

however, has no such support staff and thus must handle all of the 

various details himself. 

Examination of the evaluation responses illustrated in Table 13 

suggests that the established process does, in fact, accomplish that 
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which it is designed to do. While respondents were not wildly 

enthusiastic about the process, the majorit y ( 11 to 2) did indicate that 

the process worked and got the technical r ep1) rt pub.:. .:. si1ed . 

Changes~ the Process. The 13 partici?ants ass i gne d to the test 

organization were asked to answer t he question, "If you could change one 

thing in the technical report process, what would you change, and why 

would you change it?" Interview Question 13 was used f or the test engi­

neers, editors, division editors, division t~·chnical advisors, and depu­

cate technical advisor. The mathematicians and analysts were not asked 

this particular question because they are not directly involved in the 

technical report preparation process. They were asked a related ques­

tion, however; those results will be discussed later in th.is section. 

Eleven of the 13 respondents gave s i ngle answe rs while 2 each gave 

2 answers, for a total of 15 responses. Preliminary analysis permitted 

the responses to be .grouped into four categories. Category 1 includes 

all answers which suggested changes to the technical report review 

process. Category 2 consists of all responses which recommended changes 

to the way in which time limits were assigned. Category 3 is composed 

of those answers which suggested changes to the technical report writing 

process. Category 4 includes responses whi ch recommended changes to 

workload scheduling. Table 14 shows the categorization of individual 

responses, excluding the mathematicians and analysts. 

In the first category, eight individuals recommended four different 

changes to the review cycle. These individuals included three test 

engineers, one editor, both division editors, one division technical 

advisor, and the deputate technical advisor. One of the engineers and 

the editor also gave second answers which were placed in other 
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TABLE 14 

Suggested Change Responses 

Cat Cat 2 Cat 3 

Test Engineer 1 X X 

Test Engineer 2 X 

Test Engineer 3 X 

Test Engineer 4 X 

Test Engineer 5 X 

Editor 1 X 

Editor 2 X 

Editor 3 

Division Editor 1 X 

Division Editor 2 X 

Div Tech Adv 1 X 

Div Tech Adv 2 X 

Dep Tech Adv X 

Note: Cat 1 • Changes to Review Process 
Cat 2 • Chanses to the Time Limit Assignments 
Cat 3 • Changes to the Writing Process 
Cat 4 • Changes to Workload Scheduling 
Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 

Cat 4 

X 

X 

categories. The review cycle under discussion is that review cycle 

which was presented in detail in Research Question 1. A simplified 

diagram of the review cycle is found in Appendix G. 

In the first recommendation, four of the eight respondents indi­

cated that changes should be made to the level of review currently 
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used. Two of the engineers and the deputate technical advisor said that 

the final review and signature level should be delegated to the test 

organization level (12; 54; 56). Another test engineer recommended 

removal of one of the intermediate levels of review, but did not state 

specifically who should sign the technical report (55). Second, the two 

division editors both suggested reducing the number of revisions which 

occurred. One of them commented that use of computers with word proces­

sing capabilities actually increased the typing workload and impeded the 

preparation process. Each review level thought it was easy to make 

changes and print new versions of the report, so changes which were not 

absolutely necessary were made (13). The other division editor recom­

mended that all levels of review be sent the first draft and then be 

required to attend a single coordination meeting. "I think that, if all 

the technical advisors were to show up at one meeting, having already 

read the draft, we would only have one change, instead of as we do now" 

(14). All changes could then be incorporated at one time, and two 

;evisions could be eliminated (14). The division technical advisor 

suggested a third change to the review process. This individual would 

acquire the personnel and equipment necessary to perform the artwork 

functions currently done by illustrators within the technical support 

division. He believes that, by adding the artwork capability to his 

existing divisi~n-level editing capability, technical reports from his 

division would remain under division control throughout the editing and 

review process. Thus he would be better able to ensure the reports' 

timeliness (16). Finally, the editor suggested that test engineers 

should not be sent on temporary duty, nor should they be given leave, 

immediately after the draft technical report was sent to the editors. 
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The editor remarked: "There's always someone you can ask questions to, 

but I do like the engineer that wroce the report because he knows better 

than anyone else" (18). 

In the second category, three individuals suggested two cha nges to 

the test cycle planning process. The three included two test engineers 

and one editor. One of the test engineers also gave an answer in 

another category. All three respondents suggested that differences in 

the kinds of tests and in test situations should be considered when 

report time limits are assigned. The editor said, "I would change the 

rigid time schedule because what is realistic for one report is not 

realistic for another one" (17). One of the test engineers pointed out 

that the two divisions perform completely different kinds of tests and 

suggested that the established time limits should reflect consideration 

of those differences. Since the tests are not the same, the same time 

constraints should not be applied arbitrarily to all tests (54). The 

second engineer recounted an incident where an engineer had to write two 

different technical reports from one test, yet was given no additional 

time to complete the writing. The engineer commented, "I think they 

should have a little consideration" (57). 

In the third category, two individuals--one test engineer and a 

division technical advisor--recommended two changes to the actual tech­

nical report writing process. The test engineer commented on the orga­

nization's usual policy of not making recommendations in the technical 

report. 

I think it would be kind of nice to be able to put in some-­
what I call real--conclusions. We really don't put conclu­
sions in our conclusions. They are more of a rehash of the 
results ..•. I guess, basically, I'd like to use my engi­
neering degree a little bit more than I do. I like to be able 
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to use a little bit of engineering judgment sometimes, which I 
don't get to do. (58) 

The division technical advisor remarked that he would change the timing 

of the emphasis which is placed on writing the technical report. 

Management says that the engineer should begin drafting the technical 

report as soon as active testing starts, and should continue to work on 

it throughout active testing so that there will be no problem meeting 

the deadline once testing is completed. However, no management emphasis 

or attention is given to the technical report until after the report 

phase begins. The division technical advisor commented that increased 

supervisory attention to the writing, earlier in the testing, might 

improve the overall technical report preparation process. "I think if 

people put a little more emphasis on it, in other words if they cared 

more and reflected that care in their supervision, it might make it all 

easier as the process goes along" (15). 

In the last category, two editors had two different suggestions for 

changes in workload scheduling. One editor commented on a given test 

engineer's involvement in several tests at any particular time, suggest­

ing that the engineer should be allowed to "completely finish one thing 

before he has to start the second thing" (18). The second editor 

remarked that better quality reports would result if there were some way 

to level out the flow of reports into the editing function. The work 

was described as "one of those types of businesses where you are either 

so swamped you can hardly see where you are going, or you have 

nothing to do whatsoever" (19). The editor did not, however, think that 

such a smoothing of the incoming workload was possible. 
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The 15 responses given by the 13 participants have thus been 

grouped into four major categories of suggested chanees. The four 

categories include 1) changes to the review process, 2) changes to the 

way time limits are assigned, J) changes to the writing process, and 4) 

changes to workload scheduling. Eight responses were grouped in 

Category l , three answers were placed in Category 2, and two responses 

each were assigned to Categories 3 and 4. 

Further analysis of the categorized responses highlights Categories 

1 and 2. Eight of the 15 responses were placed in Category 1. Six of 

those eight responses suggested some change in the level or nw:aber of 

reviews, either delegating final review to a lower level, deleting one 

intermediate level, or holding one review meeting 0 ttended by all levels 

of review. In all three instances, the suggestions would theoretically 

result in fewer revisions to a given draft and therefore less time spent 

in the report cycle. 

Three responses were assigned to Category 2. These answers sug­

ges~ed that differences in tests and test situations should be consi­

dered when time limits are assigned. Those teats which are unusual or 

particularly complex would be more difficult and time consuming to 

document than would standard or leas complex tests. If the time limits 

were adjusted accordingly, there would be fewer problems and complaints 

of unrealistic deadlines . 

Although the mathematicians and analysts are not directly involved 

in writing and reviewing the technical report, the researchers were 

interested in their perspective of the technical report process. All 

five were asked Interview Question 17: "If you could change one thing 

in your interaction with the test engineer, what would you change, and 
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TABLE 15 

Interaction Change Responses 

Cat l Cat 2 Cat 3 Cat 4 

Mathematician l X 

Mathematician 2 X 

Mathematician 3 X 

Analyst l X 

Analyst 2 X 

Note: Cat l • Test Engineer Inexperience 
Cat 2 • Improved Coordination 
Cat 3 • Improved Planning 
Cat 4 • No Suggestion 

X 

why would you change it?" The five individuals gave a total of six 

answers. The six answers were grouped in four categories: 1) test 

engineer inexperience, 2) improved coordination, 3) improved planning, 

and 4) no suggestions. The categorization is shown in Table 15. 

Two people, one mathematician and one analyst, remarked that the 

test engineers appeared to be less experienced now than they had been 

in the past (2; 36). The mathematician also commented on the turn-over 

of engineers: "When the project officer does get a little experience , 

he gets transferred to somewhere else" (36). Another mathematician and 

the second analyst suggested that coordination between them and the test 

engineer could be improved. The mathematician stated that sometimes 

things were overlooked or forgotten, while the analyst commented on 

getting information in a more timely manner (l; 37). One mathematician 

had no suggestions for change, stating that there were no problems in 
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that interaction process (35). One analyst suggested that more emphasis 

should be placed on the initial planning for a test. 

The one thing, I think, that is still lacking in all of this-­
and it would help the TR [technical r eport]--is more and 
better up front planning. That may mean more TDY [tempo rary 
duty] for people, more tr ips, ~ore money spent up front to go 
to find out how a system works, so that you can do better 
design up front. It could be test engineers, folks from our 
organization, if instrumentation is required, folks from 
there, whatever the expert i se is that's r equired. More up 
front desi3n, ~ore thought. ( 1) 

While no particular trends are apr,arent in these responses, it is 

,ossibie that there is a connection between the inexperience of the test 

en3ineers and the need for improved coordination. En3ineers who are new 

to the career field as well as new to the military mi3ht be less likel y 

to reco8nize situations requiring anything other than ordinary day-to­

day ~oordination than would t h~ir mor e expe r i~nced counte r ?arts. 

Research Question~-

How do these perceptions held by key partici,ants compare? 

Research Question 4 dealt with the general perceptions of the 

technical re!)ort process as seen by the ke~, . participants in that 

?rocess. The overall perceptions of the process were described in 

answering that research question. This question is a follow-on to the 

broad question addressed by Research Question 4. This question is 

addressed from two pers!)ectives: 1) comparing the perceptions based 

upon the roles of the partici,ants, and 2) comparin3 the perceptions 

based upon the teams that these participants for~ed in developing the 

technical report. Bec3use membership on a tea~ is based upon each 

individual's role in the task, the comparison of perceptions based upon 

roles is discussed first. The aspects of the technical report process 
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addressed will be the same as those addressed in the Research Question 4 

discussion including 1) the purpose of the technical report, 2) the 

int ended audience as viewed by each participant, 3) the time limit 

requirements, 4) the development process itself, and 5) changes to the 

process. 

Comparison _!r Role. F.ach of the five aspects of the process are 

examined sequentially for this comparison by role. The 18 key 

participants are divided into 4 rol e groups: 1) the test engineers, 2) 

t~e editors, including the division editors, 3) the technical advisors, 

incl udinz the division and deputate technical advisors, and 4) the 

mathematicians, including the analysts. The general perceptions held 

by each role group are compared for each of the five aspects of the 

process. 

Purpose of the Technical Report. For this analysis, Table 8 

is modified to separate the individuals in each role. The modified 

t abl e is Table 16, with four groups determined by role. The first group 

i s the test en~ineers; the second group, the editors; the third 3roup, 

the technical advisors; and the fourth group, the mathematicians. 

Beginning with the test engineers, there are eight answers identi­

fying purposes of the technical report. Seven of the eight answers are 

in the broad area of providins information only, while one lies in the 

area of providing infor"'8tion for action, in the specific category of 

providing research data. Four of the five test engineers agree that one 

purpose of the technical report is historical documentation, and three 

of the five say that it reports results and findines. All of them agree 

that at least one overall purpose is to merely provide inforoation. As 

pointed out in Research Question 4, at the test en~ineer level, the 
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TABLE 16 

Technical Report Purpose Responses By Role Groups 

Provide Information 
Only 

Cat 1 Cat 2 

Test Engineer 1 X 

Test Engineer 2 X 

Test Engineer 3 X 

Test Engineer 4 X 

Test Engineer 5 

Editor 1 X 

Editor 2 X 

Editor 3 

Division Editor 1 X 

Division Editor 2 X 

Div Tech Adv 1 X 

Div Tech Adv 2 

Dep Tech Adv X 

Mathematician 1 

Mathematician 2 

Mathematician 3 

Analyst 1 

Analyst 2 

Note: Cat 1 • Historical Documentation 
Cat 2 • Reporting Results/Findings 
Cat 3 • Decision Making 
Cat 4 • Research Data 

X 

V •• 

X 

X 

X 

X 

X 

X 

X 

Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 
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Provide Information 
For Action 

Cat 3 Cat 4 

X 

X 

X 

X X 

X X 

X 

X 

X 
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general perception is that the technical report simply provides informa­

tion and is not a basis for later action. 

The second group in Table 16 contains the editors' responses by 

Rener~l area and category. Of their eight answers, six are in the area 

of ~rovi ding information only. The other two responses are split 

be twee n use :ts an aid in decision making and use in later research, in 

t he area of providing information for action. Four of the five editors 

say, as did the test engineers, that at least one purpose is historical 

documentat i on. Two of the five say that the document reports results 

and findings. Each of the editors has at least one answer that falls in 

the area of providin~ information only. Therefore, the editors perceive 

that the technical report simply provides information and is not used 

for later action. 

The third group in Table 16 includes the technical advisors, the 

two division technical advisors as well as the deputate technical 

advisor. These individuals are considered middle and upper management 

personnel within the test organization . They 3ive a total of seven 

answers describing the purpose of the technical report. The answers are 

di vided between providing information only and providing information for 

action. In the area of providing information only, two of the three 

techn i ca l advisors aeree that one purpose is to provide historical 

documentation, while one says that another purpose is to report results 

and findin3s. The same two technical advisors who saw historical 

docu~~ntat i on as one purpose also said the report can be used as an aid 

in decision maki ng and as data for later research. Therefore, these 

mana~ers , in general, recognize the dual purposes of providing 
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information only and providing information for action in the technical 

report. 

The mathematicians and analysts are combined in the last group in 

the table. Six answers were given by these five individuals. Three of 

the answers are in Category 2, reporting results and findings, in the 

area of providin3 information only. The other three responses are in 

Category 3, aiding decision making, in the area of providing information 

for action. No answers were given which fit into either Category 1 or 

Category 4. There is, therefore, less variation in the answers given by 

this group whose members are not assigned to the test organization. 

Each person sees the technical report as either reporting the results or 

as impacting decisions on the future of the system being tested. In 

addition, as a group the mathe111aticians and analysts see the technical 

report as both providing information only and providinc information for 

decision making. 

In comparing perceptions of the technical re9ort's purpose by the 

roles of the participants, the researchers observe that the test engi­

neers and editors in general agree that the technical report's purpose 

is to provide information. The report is not to be used later, 

as support for any action. The middle and up,er management personnel, 

the technical advisors, however, have a broader perspective on the 

purpose of the technical report, seeins it both as providing information 

only and providing information for further action. The mathematicians 

and analysts as a group also hold this dual perspective. However, since 

they are not as thoroushly familiar with the technical report as are 

those in the test organization, their answers show less variation as 
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they do not mention the two options of historical documentation and data 

for later research. 

Intended Audience. Tab!e 9 shows t~e !)erceived audience ~e­

S!)Onses categorized by intervieue e . T!i.e t able may be modified to form 

Table 17 b~ separating the individuals in each role grou!) wit~ a double 

line. 

As was stated in Research Question 4 1 t~e mathe~aticians and ana­

lysts uere not questioned as to the intended audience of the technical 

report. They were questioned instead concerning the audience for their 

data reduction efforts. Therefore, this group ~ill not be compared with 

the other three groups; their response as a grou? will, however, be 

sur.imarized. 

For the test enzineers in the first 3roup of Ta ble 17, t he~~ are 

a total of five answers, one 3iven by each test engineer. Two of the 

engineers were thinking about the customer, either the test requester, 

System Program Office, or contractor involved. Two others saw the 

person in upper management who signs the technical report as the 

audience, and one other test en~ineer was thinking of the testing com­

mun!c ~ in 0 eneral . As was sta ted in the Research Question 4 discussion, 

Categories land 3, among others, are more oriented toward concern for a 

reader's ability to understand what is written than is Category 2. Both 

test en3ineers whose answers were placed in Category 2 are in Division 

A, which has, in zeneral, experienced more difficulty in meetin3 the 

time liMits than has Division B where the other three test en3ineers 

wor~. The test engineers are the individuals responsible for preparin3 

or writinB technical reports. All of the people perceived as the audi­

ence by this group of technical report authors are individuals who 
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TABLE 17 

Perceived Audience Responses By Role Groups 

Cat 1 Cat 2 Cat 3 Cat 4 Cat 5 

Test Engineer l X 

Test Engineer 2 V 

" 

Test i:nginee r J X 

Test Engineer 4 X 

Test Engineer s X 

Editor 1 X 

Editor 2 X 

Sd i tor 3 X 

Di ·,i s ion editor l X 

Division Editor 2 X X 

Div Tech Adv 1 X X 

Div Tech Adv 2 X 

Dep Tech Adv V X .1. 

~1a the mat ician l X 

'.-la ther.iatician 2 X 

"!a thematician 3 X 

Analyst 1 X 

Analyst 2 X 

Note: Cat 1 • Customer 
Cat 2 • Upper Management 
Cat 3 • Scientific/TestinB Community 
Cat 4 • Researchers 
Cat 5 • General Public 
Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 
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are knowledgeable about either the system tested or the field of testin3 

i tse l f. The test engineers do not consider the general public to be the 

audience. 

T~e second group in Table 17, which includes the editors and di vi ­

sion editors, contains six answers to the question of intended audience. 

The six answers are spread across the five categories whi l e two answers 

3iven by two of the editors are placed in the category of the scientif i c 

community. As a group, these individuals saw a wide ran3e of audiences 

fo r the technical report. The individuals who compose this group have 

experience levels in editing that range from less than a year to many 

:,ea:-s, ~ind ex?erience in the testing field that ran1;es from no direct 

ex~erience to experience as an instrumentation engineer and test engi­

:1ee r, as evidenced by their responses to the initial questions in each 

interview (12; 13; 16; 17; 18). The varied experience levels of these 

ed itors rnay partially explain the variety of answers given within this 

3roup. 

The t echnical advisors in the third group have a total of five 

answers among the three of them. Each of the five answers was placed in 

one of t he five categories. Thus, this role group also sees a wide 

r ange of audiences, as did the editors. When the experience level of 

t he se individuals is ascertained in the initial questions in each inter­

vi ew, the researchers discover that each individual has several years of 

t esting experience, but the experience in these particular positions 

varies from three months to five years (11; 14; 15). T~~s variation in 

experience in these positions oay be a reason for the different answers 

~iven by these technical advisors. 

4-90 



' I\ 
. 

1:. 

t: 
~ 
►• . • ~-
► 

~ .. .. 

. .. .. .. .. . ... . . . - . . . ~ 

The last group in Table 17 is the mathematicians and analysts • 

Their perception of the audience for thei r work of reducing the data was 

unanimously the customer. Those identified i n t he respon ~es varied f rom 

the "Air Force" (34) to the "test engineer" ( 2: 33; 35 ) and a lso in­

cluded the test organization and other local agencies ( l ; 2) . Again, as 

was stated in answering Research Question 4, those individuals in this 

role Broup understand well their rel ationshi p with the test organization 

and the test engineers in the testing process. 

Comparing the f' ·~t three groups reveals that the test engineers in 

the first group have a more specific audience in mind when they prepare 

the technical report than do the editors in the second group or the 

technical advisors in the third group. The test engineers are thinking 

about those who are knowledgeable about the test i ng fie l d or t he system 

tested, whereas both the editors and the technical advisors, in editing 

and reviewing the technical reports, are thinking about a variety of 

people from upper management to the general public. In the latter 

cases, the variations in answers could be explained by the differences 

in experience levels among the individuals in each role group. The 

editors interviewed vary not only in experience in their positions but 

also in testing background, whereas the technical advisors vary largely 

in experience in their positions. 

Time Limits. Table 10 was modified to separate the four role 

groups as was done with the previous two aspects of the technical report 

preparation process. Table 18 is the resulting table. 

The first group consists of the test engineers and contains seven 

answers for the five test engineers. The largest nWDber of answers in 

any category is in Category 1, recomending the technical reports be 
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TABLE 18 

Time Limit Responses By Role Groups 

Cat 1 

Test Engineer 1 

Test En3ineer 2 

Test Eneineer 3 X 

Test Engineer 4 X 

Test Engineer 5 X 

Editor 1 X 

Editor 2 

Editor 3 

Division Editor 1 X 

Division Editor 2 

Div Tech Adv 1 X 

Div Tech Adv 2 X 

Dep Tech Adv 

Mathematician 1 

Mathematician 2 

Mathemtician 3 

Analyst 1 

Analyst 2 

Note: Cat 1 • Case-By-Case Basis 
Cat 2 • Unrealistic 
Cat 3 • No Problems 
Cat 4 • Goals 

Cat 2 

X 

X 

X 

X 

X 

X 

Cat 5 • Satisfactory With Experience 

cat 3 

X 

X 

X 

X 

X 

Div Tech .~v • Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 
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evaluated on a case-by-case basis. Two of the test engineers, including 

one who had advocated the case-by-case evaluation, felt the time limits 

were satisfactory now. They added the caveat, though, that ex~erience 

helped them becane more proficient in meeting the deadlines. In addi­

tion, one test engineer stated that the time limits were unrealistic but 

that there should be goals set for the test engineers "just out of their 

reach" (54). Since the test engineers officially have the responsi­

bility for producing the technical reports in a timely fashion, none of 

them stated that there were no problems meeting the time limits. Having 

experience in putting together technical reports and learning from that 

experience is reflected in both Categories 1 and 5. 'nlis experience 

caused them either to see the need to set the time limit based upon the 

specific test, or to capitalize on lessons learned in preparing and 

coordinating the technical report. 

The editors in the second group of Table 18 gave six answers to 

this question on the ti~e limits. One editor and one division editor 

described the various sizes of reports that are prepared and either 

implied or stated the need for case-by-case evaluation of the time 

limits (13; 17). The same editor and the other division editor com­

mented that the time limits were unrealistic (14; 17). The other two 

editors either had no problems with the time limits or felt they 

should be viewed as goals (18; 14). 'nle fact that three out of the five 

editors had problems with the time limits shows that this role 3roup in 

general is sensitive to the issue. Four out of six answers are in 

Categories 1 and 2 which have the stron3est negative connotations. two 

of the three individuals seeing the problems are division editors and 
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are, thus, operationally closer to the test engineers who are respon­

sible for meeting the time limits. 

The two division technical advisors and the deputate technical 

advisor compose the next group and gave a total of five answers. Both 

division technical advisors gave two answers. In each case one answer 

dealt with the idea that tests are different, implying the need for 

case-by-case determination of the time limit (15; 16). One division 

technical advisor then commented on the need to see the time limit as a 

goal, while the other agreed with the deputate technical advisor that 

the 60-day time limit is unrealistic (12; 15; 16). Since these techni­

cal advisors are, to some degree, involved with the later stages of the 

technical report preparation cycle, they are all sensitive to the time 

limit issue. They all see problems with the time limits, with two of 

the three stating that the time limit is unrealistic and the third 

technical advisor suggesting "adjustments ... on a case-by-case basis" 

(15). 

The last group consists of the mathematicians and analysts. They 

3ave a total of six answers. All of the mathematicians and one analyst 

commented that they thought the time limit was reasonable or had no 

problems with it (2; 35; 36; 37). The other analyst felt the time limit 

was unrealistic but that the deadline provided incentive for people (1). 

The majority of this group, however, has no problem with the time limit. 

This opinion can be explained, as stated earlier in the Research Ques­

tion 4 answer, by their lack of personal involvement in the preparation 

of the technical report. 

In summary, the test ensineers' responses are based primarily upon 

the effect of their experience in the proce1a, enabling them to see the 

4-94 



. . 
• ' 

.-

.. . 4 " 

need for case-by-case evaluation or to benefit from lessons learned. 

The editors' responses are varied, with the two division editors, who 

are closer to the responsible test engineers, commenting more on the 

problems than do the other editors. The technical advisors, who are 

involved primarily in the later stages of the technical report prepara­

tion cycle, see problems with the time limits, either that it is unreal­

istic or that it should be set on a case-by-case basis. The majority of 

the mathematicians and analysts, in contrast, see no problem with the 

time limit requirement. They are not, however, directly involved in 

preparing the technical report. 

Development of the Technical Report. This aspect of the 

technical report process is divided into three subsections which include 

the following: 1) perceptions of the tasks involved, 2) guidelines used 

to write and review reports, and 3) evaluations of how well the process 

works. As developed in the Research Question 4 discussion, the results 

for the third subsection (evaluation) showed that 11 individuals indi­

cated the process worked well and 2 indicated it did not work well. 

These two individuals included a division editor and a division techni­

cal advisor. In any comparison in this subsection, these individuals 

will stand out as being different from all the others, and there would 

be negligible contribution to the study in a further analysis of this 

subsection. Therefore, there will be no comparison by role for the 

evaluations subsection. 

Tasks. Table 11 contains a summary of the report prepa­

ration task responses for all interviewees. The individuals and their 

responses may be separated by roles using a double line to form Table 

19. 
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Beginning with the first group in the table, the test engineers, 

there are seven answers to the question of what is involved in the task. 

Three test engineers stated the task involved collecting and compiling 

data, while two of those and a fourth test engineer said the task in­

volved developine formatted text (55; 56; 57; 58). The fifth engineer 

saw the task primarily as one of answering the test objectives (54). 

With three of the five test engineers perceiving the task as involving 

collectin3 and compiling data or developing formatted text, this role 

3roup, in general, saw a dual nature to the task of preparing a techni­

cal report (55; 56; 57; 58). 

The next group in the table, the editors, gave a total of six 

res~onses. Four of the five editors said that the task involved devel­

oping formatted text (14; 17; 18; 19). One of those and the other 

editor stated that collecting and compiling data was the task ( 13; 14). 

However, the job of this sroup as a whole, and especially the editors in 

the support division, is to make sure the report conforms to certain 

standards. Format is a large part of the standards, explaininz why the 

majority of the editors stated that the task involved developing format­

ted text (14; 17; 18; 19). 

The third role group is the technical advisors, who gave five 

answers among the three of them. All of them said that the task in­

volved collecting and compiling data (12; 15; 16). In addition, the 

deputate technical advisor added that the task involved developing 

formatted text, and one of the division technical advisors included 

answering the test objectives in describing the task (12; 15). But the 

unanimous choice of collecting and compiling data is the significant 

aspect of this group's response. 
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TABLE 19 

Report Preparation Task Responses By Role Groups 

Cat 1 Cat 2 

Test Engineer 1 

Test Engineer 2 X 

Test Engineer 3 X X 

Test Engineer 4 X X 

Test Engineer 5 X 

Editor 1 X 

Editor 2 X 

Editor 3 X 

Division Editor 1 X 

Division Editor 2 X X 

Div Tech Adv 1 X 

Div Tech Adv 2 X 

Dep Tech Adv X X 

~athematician 1 

Mathematician 2 X 

Mathematician 3 

Analyst 1 X 

Analyst 2 

Note: Cat 1 • Collecting and Compiling Data 
Cat 2 • Developing Formatted Text 
Cat 3 • Answering Test Objectives 
Cat 4 • Do Sot Know 
Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 
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The final role group, the mathematicians, 3ave a total of six 

answers, which included three negative responses from those individuals 

who did not k,,ow what was involved in preparing the technical report. 

One of the mat hema t icians and an analyst saw the task as involving 

col lecting and compiling data, and this ar.alyst also included answering 

t he objectives in the response. In summary, only two of the five indi­

viduals in this role ~roup demonstrated knowledge of the task in their 

answers. This lack of knowledge is explained by the fact that these 

indi vi duals are not in t he test organization and not directly involved 

i n pre paring t he t echni cal report. 

Looking at a ll four groups, the researchers found that the test 

ensineers in general saw a dual nature to the task in collecting and 

compili:1g data and i n deve loping formatted text, while a majority of the 

editors focused onl y on developing formatted text. The technical advi­

sors, conversely, eave responses which were focused especially on col­

:.. ~c ting and com?il. i n"\ data , Finally, since they are not involved in 

prepar i ~g the t ec~~ical r epurt, more than half of the mathematicians and 

analysts i:1ter vi ewe d did not know what was involved in the task of 

putting it to3ether. 

Guidelines. The test ennineers, when asked what guide­

lines they used in writing the report, all gave two answers, which 

included published guidelines and published technical reports. Their 

responses were further described as a 3roup in the discussion of 

Research Quest i on~. Since their question on guidelines was different 

than the other ro l e groups, their responses as a group are not compared 

with the other groups' res9onses. The mathematician role group is also 
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not included in this subsection because these individuals, as stated 

before, are not involved in actually writing the technical reports. 

Table 12 contains a summary of responses, for the remaining indi­

vi duals interviewed, to the question of what they look for when they 

receive a technical report for review. This table is modified by sep­

aratinc the two role groups, the editors and technical advisors. The 

new table is Table 20. 

The first group in Table 20 is the editors, including the division 

edi tors. The five editors gave eleven answers which fell into all four 

cat ezories. Category 1, which contains responses focused on the format 

requirements, and Catesory 3, which contains responses that relate to 

editorial details, each received four answers. One editor and one 

divi sion editor in addition mentioned that they checked the report to 

see if the test objectives tracked throughout the report and with the 

met~od of test (13; 18). The other division editor reviews technical 

r e?or ts for data and technical content which differs significantly from 

t he viewpoint of the other editors (14). Thia individual has a techni­

cal back~round and considerable special experience which the editors do 

not have, explainins this variance in response to the interview ques­

tion. Overall, though, this group sees format requirements and edi­

to~ial details as the focus of their review. 

The second 3roup in Table 20 include the technical advisors. 

This group had nine answers to the question about what they look for in 

a draft technical report. All three advisors review the document in 

relationship to the test objectives and for data and technical content 

( 12; 15; 16). In addition, the deputate technical advisor also looks at 

the format in these reports, and one division technical advisor checks 
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TABLE 20 

Review Guideline Responses by Role Groups 

Edi t or l 

Edi tor 2 

::d: tor 3 

Divis i on Editor 1 

Division Editor 2 

Div Tech \dv l 

Div Tech Adv 2 

Dep Tech Adv 

~ote: Cat 1 • Review 
Cat 2 • Review 
Cat 3 • Review 
Cat 4 • Review 

for 
for 
for 

Cat l 

X 

X 

X 

X 

X 

Cat 2 

X 

X 

X 

X 

X X 

Format Requirements 
Test Objective Tracking 
Editorial Details 

Cat 3 

X 

X 

X 

X 

X 

for Data and Technical Content 
Div Tech Adv • Division Technical Advisor 
Dep Tech Adv • Deputate Tech~ical Advisor 

Cat 4 

X 

X 

X 

X 

:orma t and edi torial de tai l s (12 ; 15). In summary, however, all of the 

t echnical advisors review for test objective tracking and for data and 

t echnical content ( 12; 15; 16 ) , 

Comparing the edi tors and technical advisors in terms of their 

review criteria, t~e editors review for format requirements and edito­

rial details, i n general, while the technical advisors look for test 

objective tracking and for data and technical content, as a group. 

Variations in each case include a division editor who looked at the data 

and technical content in the editor group and a division technical 
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advisor who reviewed technical reports aeainst all indicated criteria 

(14; 15). 

Changes~ the Process, Table 14 was modified so that the 

test engineers were separated from the editors and division editors, who 

were separated from the division technical advisors and deputate techni­

cal advisor. This new table is Table 21. The math~maticians and ana­

lysts are not included in this portion of the analysis because they were 

not question~d concerning changes to the technical report preparation 

process. They were asked a related question, though, and their re­

sponses are discussed at the end of this section. 

Beginning with the first group in Table 21, one can see the test 

engineers' six answers to the question of "What would you change?" in 

the technical report preparation process. Three of them stated they 

would change either the level of signature or the number of reviewers in 

the review process (54; 55; 56). Two test engineers suggested changes 

to the procedure for assigning time limits for the technical reports, in 

light of different testing and reporting situations (54: 57). The fifth 

test engineer suggested modifying the writing process to include "real 

conclusions" in the technical report (58). The agreement by three of 

the five test engineers on eliminating at least one level of review is 

probably the most significant point in this analysis. As the role group 

responsible for preparing technical reports, these test engineers must 

follow the documents through the coordination and review cycle. They 

thus have more first-hand experience with all the levels of review than 

does any other role group. 

The editor group gave a total of six answers to the question of 

suggested changes. The two division editors each said that changes 
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TABLE 21 

Suggested Change Responses By Role Groups 

Cat l Cat 2 

Test Engineer 1 X X 

Test Engineer 2 X 

Test Engineer 3 X 

Test Engineer 4 X 

Test Engineer 5 

Editor 1 X 

Editor 2 X 

Editor 3 

Division Editor 1 X 

Division Editor 2 X 

Div Tech Adv 1 

Div Tech Adv 2 X 

Dep Tech Adv X 

Note: Cat 1 • Changes to Review P~ocess 
Cat 2 • Changes to Time Limit Assignments 
Cat 3 • Changes to the Writing Process 
Cat 4 • Changes to Workload Scheduling 
Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 

Cat 3 

X 

X 

Cat 4 

X 

X 

should be made in the review process, including eliminating the lar3e 

number of rewrites that occurred with the numerous reviews and with the 

increased word processing capabilities that computers provided (15; 16). 

One editor added that another problem which sometimes occurred in the 

review process was the unavailability of the test engineer to answer 
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questions about the technical report (18). Two editors mentioned work­

load scheduling as an area where changes could ease the ~ressure on both 

the test eniineers and the editors (18; 19). Assignment of time limits 

was also mentioned by one editor (17). F.l if: of the six answers by those 

in this role group relate to the review cvcle, including the number of 

rewrites and the ease of iettinR the technical reports erlited. This is 

the part of the process in which these i ndividuals are most involved. 

Their responses reflect their concern in this area. 

The group of technical advisors gave one answer each to the ques­

tion of changes. Their three responses vary, with the two in Category l 

addressing, in the first case, an internal structure change and, in the 

second case, a policy change. The third answer suggests a chanse in 

emphasis during the writing process. Although two responses f it t he 

category of changes to the review process, they are not closely related, 

revealing that these managers are most concerned about chanaes that 

directly affect the management of their specific units. 

In comparing the test enaineers, the editors, and the technical 

advisors, the researchers observe that, in each group, chan1es to the 

review cycl e recei ved more suggest i ons than any other area. In the 

~roup of test engineers, the interest was in the number of levels of 

review. The editors mentioned the number of rewrites, and the avail­

ability and workload scheduling of personnel during the review cvcle. 

The technical advisors had varied answers, with one of them agreeing 

with the test engineers that there should be changes in the review 

level . 

When the mathematicians and analysts were asked what they would 

change in their interaction with the test engineer, the areas of concern 
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mentioned more than once were the inexperience of the test engineers and 

occas io na l poor coordination. Table 15 shows the categories in which 

their answers were placed. 

Comoar i son B" Te ams. I n t !'li s section the analysis is performed in ----- -~ ---
terms of the t eams presented in Chapter 3. Individual perceptions of 

the f i ve aspects of the technical report preparation process are orga­

ni zed in var i ous tables accordina to the teams in which the individuals 

are members. Each team is analyzed separately. The responses for a 

gi ven aspect are examined to de termine if any consensus exists, and 

si3nificant variat ions are presented. 

Pu rpose of t he Technical Report. The responses originally 

summar i zed in Table 8 are shown in two tables: one table containing the 

two t eams whose tests were functionally managed in Division A, and the 

second tabl e containin3 the three teams whose tests were functionally 

managed i n Division B. Responses for the teams in Division A are sum­

r.1ar iz ed in Ta ble 22, aru:i responses for the teams in Division B are 

summarized in Tab le 23 . 

I~ Ta ble 22, for Team 1, s i x of eight members gave multiple re-

s!)onses w::.t h each ca t egor y bein.~ represented by at least three answers. 

I n general, Team 1 saw more than one purpose for the technical report. 

Ther e i s a fairly equal division between the two major purposes of 

1:1e r ely !) roviding inforr.iation and providing information for action. For 

those individuals assi~ned to the test organization, five of the six saw 

t he t echni cal report as historical documentation, this being the 

stron3est answer for this team. 

Team 2, in the same table, tended to see the technical report 

primarily as a document to provide information only, as evidenced by all 
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TABLE 22 

Technical Re,ort Purpose Responses By Division A Teams 

Provide Information Provide Informat i on 
Only For Action 

Cat 1 Cat 2 Cat 3 Cat 

Team 1: --
Test Engineer 1 X 

Editor 1 X 

Division Editor 1 X 

Division Editor 2 X 

Div Tech Adv 2 

Dep Tech Adv X 

Mathematician l* 

Analyst l* 

Team 2: --
Test Engineer 2 X 

::di tor 3 

Division Editor 1 X 

Division Editor 2 X 

Div Tech Adv 2 

Dep Tech Adv X 

:•lathematician 2* 

Note: Cat 1 • Historical Documentation 
Cat 2 • Reporting Results/Findings 
Cat 3 • Decision Making 
Cat 4 • Research Data 

X 

X 

X 

X 

X 

X X 

X 

X 

X 

X 

X 

X 

X 

*•Individual Not Formally Assigned to Test Organization 
Div Tech Adv• Division Technical Advisor 
Dep !£ch Adv• Deputate Technical Advisor 
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TABLE 23 

Technical Report Purpose Responses By Division B Teams 

Provide Information 
Only 

Cat 1 Cat 2 

Team 3: --
Test Endneer 3 X 

Editor 1 X 

Dep Tech Adv X 

Analyst 2* 

Team 4: --
Test Engineer 4 X 

Editor 2 X 

Div Tech Adv 1 X 

Dep Tech Adv X 

Mathematician 3* 

Team 5: --
Test Engineer 5 

Editor 1 X 

Div Tech Adv 1 X 

Dep Tech Adv X 

Note: Cat 1 • Historical Documentation 
Cat 2 • Reporting Results/Findings 
Cat 3 • Decision Makin3 
Cat 4 • Research Data 

X 

X 

X 

Provide Information 
For Action 

Cat 3 Cat 4 

X 

X X 

X X 

X X 

X 

X 

X X 

X X 

*•Individual Not Formally Assigned tc Test Organization 
Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 
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of the team members eiving answers that fell into Categories 1 and 2, 

with 9 of the 12 answers lying in the area of merely providing informa­

tion. Division Editor 2 and the Deputate Technical Advisor are the onlv 

two members who saw the technical report's purpose as a decision-making 

aid, and in the case of the Deputate Technical Advisor, also a reference 

for later researchers. Five of the seven members of Team 2 saw the 

purpose of the document as reporting results and findings, revealing the 

general impression of the group. 

In Table 23, showing the team in Division B, Team 3 shows a 

slightly stronger preference for the technical report as a document to 

merely provide information. Within that broad area, the unanimous 

agreement by the test organization members was that the technical 

report's purpose is to provide historical documentation. Onlv Analyst 2 

in Team 3 gave the purpose as "to describe the work and the results of 

the test" (2). From the standpoint of providing information for action, 

however, two of the four members stated that the technical report could 

be an aid in later research. 

Team 4 responses also contain a unanimous statement amor.g test 

organization team members that the technical reports' s purpose is his­

torical documentation. The only person in Team 4 who did not express 

this was Mathematician 3 who saw it solely providing the information a 

decision maker would need (37). Two of the other four members agreed 

with ~athematician 3 by also mentionin~ this purpose. There is an equal 

division in Team 4 between the purposes of merely providing inforlilation 

and providing information for action, with five responses in each area. 

Team 5, with no members from the data reduction support organiza­

tion, has nine answers from its four members. The team consensus is 
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that the technical report has multiple purposes. Three of the four 

members had more than one answer, with both technical advisors Riving 

answers that fell into the same three categories. There is excellent 

agreement between them, and good agreement between them and Editor 1, on 

this question. Test Engineer 5, in contrast, merely sees it as report­

ing results to those "on the outside" (58). 

Comparing the team responses, team members in Teams 1, 3, 4, and 5 

are fairly equally divided between the technical report's purpose being 

to merely provide information and its purpose being to provide informa­

tion for action. The consensus among Team 2 members is that its purpose 

is to merely provide information. Among the Team 3 and 4 team members 

assigned to the test organization, the responses all included historical 

documentation as a purpose of the technical report. Historical documen­

tation was also the strongest answer in Team 1. Lastly, Test F.ngineer 5 

is the only test engineer whose only answer was different from the other 

members of Team 5. Except for Team 2, the teams have a reasonably broad 

view of the purpose of the technical report. The Team 2 technical 

report was the most timely in its division; therefore, no correlation 

can be made with timeliness for this aspect of the technical report 

preparation process. 

Intended Audience. Team responses concerning the perceived 

audience are shown in two tables. Table 24, for the Division A teams, 

and Table 25, for the Division B teams, were made based upon the 

summarized responses in Table 9. The mathematician and analyst team 

members are not represented in the tables or the analysis of this aspect 

of the process because they were not questioned regarding the audience 

for the technical report. 
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TABLE 24 

Perceived Audience Responses By Division A Teams 

Cat 1 Cat 2 Cat 3 Cat 4 Cat 5 

Team 1: --
Test Engineer 1 X 

Editor 1 X 

Division Editor 1 X 

Division Editor 2 X X 

Div Tech Adv 2 X 

Dep Tech Adv X X 

Team 2: --
Test Engineer 2 X 

Editor 3 X 

Division Editor 1 X 

Division Editor 2 X X 

Div Tech Adv 2 X 

Dep Tech Adv X X 

Note: Cat 1 -Customer 
Cat 2 • Upper Management 
Cat J • Scientific/Testing Community 
Cat 4 • Researchers 
Cat 5 • General Public 
Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 
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TABLE 25 

Perceived Audience Responses By Division B Teams 

Cat 1 Cat 2 Cat 3 Cat 4 Cat 5 

Teams 3: --
Test Engineer 3 X 

Editor 1 X 

Dep Tech Adv X X 

Team 4: ---
Test Engineer 4 X 

Editor 2 X 

Di'! Tech Adv l X X 

Dep Tech Adv X X 

Team 5: ---
Test Engineer j X 

Edi tor l X 

Di ·, Tech Adv l X X 

Dep Tech Adv X X 

- Not e : Cat l • Customer 
Cat 2 • Upper Management 
Cat 3 -Scientific/Testing Community 
Cat 4 • Researchers 

·.•. Cat 5 • General Public 
Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 
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For Team 1 in Table 24, seven of the eight answers are in 

Categories 1, 2, and J. Thea~ categories all represent an audience 

which is either knowledgeable about the system beins tested or the field 

of testing itself. Team 1, therefore, primarily saw knowledgeable 

people as the audience for their technical report. Within that general 

group, "upper management" was the answer given by half of the team 

members. These team members are all assigned to Division A. As indi­

cated in the Research Question 4 discussion, Category 2 answers do not 

show a concern for the reader as much as a desire to do what is required 

to get the document signed. Division Editor l, Editor 1, and the Depu­

tate Technical Advisor all saw the customer and the scientific or 

testing community as the audience. Division Editor 2 was thinking of a 

researcher as well. 

Team 2 in this table gave responses that appear to very similar to 

the Team 1 responses. Two of the members, who were also tneQbers of Team 

1, and Test Engineer 2 were thinking of upper management when preparing 

t he technical report. Editor 3 was thinking of the general public as 

t ~e audience when workins on the technical report. A segment of the 

Edi tor 3 answer illustrates how this answer varies from the general 

consensus: "You need to make it not so technical that a person with 

average intelligence could not understand or at least basically under­

stand it" (19). Except for this editor and the test engineer, the 

members of this team were the same as those on Team 1, but the variation 

in perceived audience is greater because of the inclusion of the general 

public by one me~ber. 

The Division B teams' answers are shown in Table 25. The Team 3 

answers were divided equally between the customer and the scientific or 

4-111 

-:. ~ : -~ : . :: : : : : : -:: ~- ~:- ~ : - : : :: : : : - ~ : - ~ . ·: :::· ~: ~ : : :- :: ~ : : ~:: :-:: : -: : ~ :< : : ~ : : ~ : ,: : · - · .:\ ~,: : · :=~::~ :,::: ~:: . ,:: :: / .:::: _. :: : ::~:: :-:::: :;~::,:-: ::-:-:.:-:-: ::~>: ~:. ~~: ·::: • :-:• :-::: .:-:-:-: ~-. :-: ~-~:-1 



testing community. Both of these categories are centered on those 

people interested in the test itself or testing in general. This team's 

:- 2s?o~se ~ illust ra t e a focused unde rst andi ng of t he audience for these 

rAports. 

The Te am 4 r esponses were more varied than were the Team 3 re­

sponses. Similar to Team 3, however, Team 4 saw the customer and the 

sc ienti f i c or t esting community as the audience. Additionally, Division 

Technical Advisor l mentioned researchers and "the general reader" who 

might request the document through the De fens e Technical Information 

Center (l 5) . With four of the si x answers r e l a t i:lg to those people 

who are interested e i t her in the system tested or the field of testing, 

the consensus is the same as for Team 3. 

Th e pe :-cei ·,ed audience s een by the mem be r s of Team 5 are, with two 

exceptions, the scientific or testi~g community. One exception is the 

Division Technical Advisor l response which includes researchers and the 

general pub' i c (15 ) . The second exce pt ion is t he additional answer 

gi ven by the De putate Technical Advi sor, \lho mentioned the test organi­

zat i on's customer ( 12) . 

The Division A teams stand out from the Division B teams by seeing, 

i n general, the signer of the technical report as the audience for the 

document. The Division B teams, in contrast, saw those interested in 

the test or testing i n general as the audience. Within Division A, 

there is variance between the two teams. Looking at the responses for 

Team 1, the overall consensus is knowledgeable people, which includes 

upper management, the custocer, and t he scientific and testing com­

munity. However, the Team 2 answers include those who are not know­

ledgeable as well as those who are. In Division B, Teams 4 and 5 vary 
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more than Team 3 because the Division Technical Advisor 1 answers in­

clude the general reader as well as those interested in research. 

~i~e Limits, Table 10 contains the responses for all the 

interviewees when questioned about the time requirements. These 

responses are grouped by teams for tests functionally managed by Divi­

sion A in Table 26, and for tests functionally managed by Division 8 in 

Table 27. 

From Table 26, 6 of the 12 Team 1 responses are in Category 2, 

corresponding to a view of the time limits as unrealistic. Only two of 

the eight people on this team did not have an answer in this category. 

One of these two, Division Editor 1, did, however, state that the tech­

nical reports should be evaluated on a caae-by-caae basis, implying the 

existence of a problem (13 ) . The other member of the team, Mathemati­

cian 1, saw no problems with the time limit (35). Further analysis 

reveals that this individual was the moat junior mathematician, in terms 

of experience, of t he mathematicians interviewed (35; 36; 37). Mathema­

tician 1 also did not know what was involved in the task of putting 

together a technical report, as seen in the answer to another interview 

question (35). These considerations help to explain the Mathematician 1 

response in light of every other member of Team 1 seeing problems with 

the time limits. 

Team 2 had eight answers to the time limit question aa summarized 

in Table 26. The answers vary across four of the five categories, with 

only three answers in a single category. With only four of the seven 

members of Team 2 commenting on the problems with the time limits, there 

is not a strong implication of problems by team members. Editor 3 and 

~athematician 2 stated there were no problems from their perspectives 
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TABLE 26 

Time Limit Responses By Division A Teams 

Cat 1 Cat 2 Cat 3 Cat 4 

Team 1: --
Test Engineer 1 

Editor 1 X 

Division Editor 1 X 

Di vis ion Editor 2 

Div Tech Adv 2 X 

Dep Tech Adv 

Mathematician 1 

Analyst 1 

Team 2: --
Test Engineer 2 

Editor 3 

Division Editor 1 X 

Division Editor 2 

Div Tech Adv 2 X 

Dep Tech Adv 

Mathematician 2 

Note: Cat 1 • Case-By-Case Basis 
Cat 2 • Unrealistic 
Cat 3 • No problems 
Cat 4 • Goals 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Cat 5 • Satisfactory With Experience 

X 

X 

X 

Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 
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TABLE 27 

Time Limit Responses By Division B Teams 

Cat l 

Team 3: ---
Test Engineer 3 X 

Editor l X 

Dep Tech Adv 

Analyst 2 

Team 4: --
Test Engineer 4 X 

Editor 2 

Div Tech Adv l X 

Dep Tech Adv 

Mathematician 3 

Team 5: ---
Test Engineer 5 X 

Editor 1 X 

Div Tech Adv l X 

Dep Tech Adv 

Note: Cat 1 • Case-By-Case Basis 
Cat 2 • Unrealistic 
Cat 3 • No problems 
Cat 4 • Goals 

Cat 2 

V .. 
X 

X 

X 

X 

Cat 5 • Satisfactory With Experience 

Cat 3 

X 

X 

Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 
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(19; 36), and Test Engineer 2 commented that "it's pretty realistic 

after you've been here three years" (55). Therefore, experience was an 

important factor in the individual's perspective. In summary, Team 2 

varied in its members' perceptions, with a small majori t y who saw prob­

lems with the time limits. 

In Table 27, the Team 3 responses suggest problems with the time 

limits, with one exception. Analyst 2 has no problems with the time 

limits, while the other three members either see the need for more 

evaluation of the technical reports on a case-by-case basis , or see the 

time limits as unrealistic (2; 12; 17; 56). The validity of the general 

consensus concerning problems with the time limits is more firmly estab­

lished by the fact that the anal~sts are not directly involved in the 

preparation of the technical report. 

Team 4 shows considerable variation in responses to this question. 

Seven answers cover all five categories, with a maximum of two answers 

in each of two categories. However, these two categories are not 

directly related since one seeks evaluation of time limits on a case-by­

case basis, and the other emphasizes tying time limits to goals. Team 4 

is therefore characterized by the variation in its members' perceptions, 

there being no general consensus. 

The responses of the last team in Table 27, Team 5, show that the 

members see problems with time limits. Five of the six answers fall 

into the case-by-case evaluation category or the unrealistic characteri­

zation category. The single answer not in these categories is the 

Division Technical Advisor 1 answer relating time limits to goals (15). 

The other half of this individual's response included the need for 

"adjustments made on a case-by-case basis" (15). Therefore, with each 
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member alluding to at least one problem, the consensus is that there are 

problems with time limits. 

Looking at all the teams together, the researchers see a variance 

in response, although the majority of individuals on each team saw prob­

lems with the time limits. The overall impression of Team 1 was that 

the time limits are unrealistic. The Team 2 responses were varied but 

with the most agreement that the time limits are unrealistic. The 

Team 3 members assigned to the test organization saw problems with the 

time limits and were divided between seeing the need for case-by-case 

analysis and stating that they were unrealistic. The Team 4 responses 

were the most varied of all the team responses. Even in the two in­

stances where two answers fell in one category, those answers were not 

in agreement, In essence, Team 4 had no internal agreement. The Team 5 

responses were similar to the Team J responses in that, in 3eneral, they 

varied closely between the need for case-by-case analysis and the state­

ment that the time limits for the technical report were unrealistic. 3 

Development of the Technical Report. The three subsections of 

this aspect of the technical report preparation process include: 1) 

tasks involved in the process, 2) guidelines used to write and review 

the report, and 3) evaluations of the process. The latter two areas 

will not be addressed in this analysis. In the guidelines section the 

test engineers were not asked the same question as were the other 

groups. The evaluation section was thoroughly covered in Research 

Question 4. 

Table 11 contains the interviewees' responses to the question of 

what is involved in the task of preparing a technical report. The 

responses in this table are regrouped by team for each of the five teams 
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to construct Table 28 for Division A Teams and Table 29 for Division B 

Teams. 

The Team 1 responses fall into all categories with five of the 

~ight members seeing the task as involving collecting and compiling data 

(1; 12; 13; 14; 16). In addition, three of the eight individuals saw 

the task as developing formatted text, and two of the eight saw the task 

as answering the test objectives (1; 12; 14; 17; 54). The only two 

members in the test organization who did not mention collecting and 

compiling data as being involved in the task were the test engineer and 

the editor ( 17; 54 ) . Of possible significance, though, is the fact that 

the test engineer, the primary author of the document, responded dif­

ferently than did every other member in the test organization (54). 

These other members, however, reviewed the test engineer's writing, and 

this t echnical report was late gettin; signed and throush the process. 

In general, though, there is no consensus for Team 1 on what is involved 

in the task. 

The Team 2 responses are divided fairly equally between collectin3 

and compiling data and developing formatted text, with five answers in 

Category l and four in Category 2. As with Team 1, the only two members 

who did not mention collecting and compiling data as part of the task 

were the test engineer and the editor (19; 55). The technical report 

prepared by this team was the most timely in getting through the process 

of any technical report for which the test engineer was available for 

interviewing. There is good balance between the two categories or 

perspectives on the technical report preparation task. 

The Team 3 responses also fall into Categories 1 and 2, with the 

exception of the analyst who did not comment on what is involved in the 
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TABLE 28 

Report Preparation Task Responses By Division A Teams 

Cat l Cat 2 Cat 3 Cat 4 

Team 1 ---
Test Engineer 1 

Editor l X 

Division Editor 1 X 

Division Editor 2 X X 

Div Tech Adv 2 X 

Dep Tech Adv X X 

~athematician l * 

.-\nalyst l* X 

Team 2 ---
Test Engineer 2 X 

Editor 3 X 

Division Editor 1 X 

Division Editor 2 X X 

Div Tech Ad·; 2 X 

Dep Tech Adv X X 

Mathematician 2* X 

~ote: Cat l • Collecting and Compiling Data 
Cat 2 • Developing Formatted Text 
Cat 3 • Answering Test Objectives 
Cat 4 • Do Not Know 

X 

X 

*•Individual Not Formally Assigned to Test Organization 
Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 
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TABLE 29 

Report Preparation Task Responses By Division B Teams 

Cat 1 Cat 2 Cat 3 Cat 4 

Team 3 --
Test Engineer 3 X X 

Editor 1 X 

Dep Tech Adv X X 

Analyst 2* 

Team 4 --
Test Engineer 4 X X 

Editor 2 X 

Div Tech Adv 1 X 

Dep Tech Adv X X 

Mathematician 3* 

Team 5 ---
Test Engineer 5 X 

Editor 1 X 

Div Tech Adv l X 

Dep Tech Adv X X 

Note: Cat l • Collecting and Compiling Data 
Cat 2 • Developing Formatted Text 
Cat 3 • Answering Test Objectives 
Cat 4 • Do Not Know 

X 

X 

*•Individual Not Formally Assigned to Test Organization 
Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 
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task (2). There is consensus among all team members who are in the test 

organization that the task involves developing formatted text (12; 17; 

56). Test Ensineer 3 and the Deputate Technical Advisor also said the 

taak involves collecting and compiling data, but there is consensus in 

this team which prepared and processed a technical report within the 

til:le limit (12; 56). 

The responses for Team 4 are divided between Categories 1 and 2, 

with two exceptions. Division Technical Advisor 1 co•ented on the task 

including answering the test objectives and Mathematician J did not 

comment on what was involved in the task (15; 37). Answers by all the 

test organization personnel fall into either the area of collecting and 

compiling data or the area of developing formatted text, being divided 

equally for Team 4, which was late in getting its technical report 

through the process. 

The Team 5 responses also fall into categories 1 and 2, with one 

exception. The Division Technical Advisor 1 coanent on including the 

test objectives is the exception. This team prepared and processed a 

technical report within time limits. Their answers are divided fairly 

equally between collecting and compiling data and developing formatted 

text. 

In comparison, Teams 2, 3, and 5, whose reports were timely, had 

less deviation in responses among the four categories than did Teams 1 

and 4, whose answers fell into all four categories. Most of the answers 

for all five teams fell into the areas of collecting and compiling data 

or developing formatted text, with all of the Team 2 responses falling 

into one of these areas. Except for Test Engineer 1, the test engi­

neers' answers were in good agreement with the answers of their teams . 
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Changes~ the Process. For this final aspect of the process, 

the individuals and their responses in Table 14 are grouped by teams and 

separated into two tables. Division A teams are shown in Table 30 and 

Division B teams are shown in Table 31. Table 14 and, correspondingly, 

Tables 30 and 31 do not include the mathematicians and analysts since 

they were not asked a question related to changes in the technical 

report process. 

Team 1 wanted to see changes primarily in the review process for 

the technical report. Five of the six members suggested changes in that 

phase of the process, and one member, Editor 1, stated the need for 

change in the "rigid time schedule" for the reports (17). Although a 

consensus exists that changes in the review process are needed, the 

changes sought are varied. Test Engineer 1 and the Deputate Technical 

Advisor, two of the five suggesting changes here, wanted the level of 

signature on the technical report reduced. Two others, the division 

editors, suggested reducing the number of rewrites which occurred. All 

four of these suggestions relate to each other as general methods for 

reducing time spent in coordination in this organization. However, the 

fifth suggestion, by Division Technical Advisor 2, which would allow 

Division A to acquire illustrators for the division, is specific to 

Division A and would not benefit the organization as a whole. Overall, 

for Team 1, the general consensus is that the review process needs 

changing. Lowering the signature level and reducing rewrites are the 

changes that were most often mentioned. 

From Table 30, the consensus for Team 2 is to change the review 

process. Only one member, Editor 3, answered the question sug3esting a 

change not related to the review process. Editor 3 wanted a consistent 
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TABLE JO 

Suggested Change Responses By Division A Teams 

Cat 1 Cat 2 

Team 1: --
Test Engineer 1 X X 

Editor 1 X 

Division Editor 1 X 

Division Editor 2 X 

Div Tech Adv 2 X 

Dep Tech Adv X 

Team 2: --
Test Engineer 2 X 

Editor J 

Division Editor 1 X 

Division Editor 2 X 

Div Tech Adv 2 X 

Dep Tech Adv X 

Note: Cat 1 • Changes to Review Process 
Cat 2 • Changes to Time Limit Assignments 
Cat 3 • Changes to the Writing Process 
Cat 4 • Changes to Workload Scheduling 
Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 
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TABLE 31 

Suggested Change Responses By Division B Teams 

Cat 1 Cat 2 

Team 3: -- --
Te st Engineer 3 X 

Editor 1 X 

Dep Tech Adv X 

Team 4: ---
Test Engineer 4 X 

Editor 2 X 

Div To2c h Adv l 

Dep Tech Adv X 

Team 5: ---
Test Engineer 5 

Editor 1 X 

Di . ., Tech Adv 1 

Dep Tech Adv X 

Note: Cat 1 • Changes to Review ?rocess 
Cat 2 • Changes to Time Limi t Assignments 
Cat 3 • Changes to the Writing Pr ocess 
Cat 4 • Changes to Workload Scheduling 
Div Tech Adv• Division Technical Advisor 
Dep Tech Adv• Deputate Technical Advisor 
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flow of technical reports into the editor, neither too many nor too few 

(19). The changes desired by those in the consensus varied, with one 

suggested change as different from the others as the Editor 3 answer was 

di fferent from the consensus. The change that Division Technical Advi-

sor 2 wanted (acquiring illustrators) was discussed in the Team 1 analy­

si s of this question (16). The other four recommended changes relate to 

reducing the a1110unt of coordination and, specifically, eliminating some 

of the upper management review. Changing the review process is the 

consensus view of the change needed; the most supported change is reduc­

ing the number of reviews. 

The responses by the Team 3 agree for two of the three people. Not 

only do Test Engineer 3 and the Deputate Technical Advisor agree there 

should be a change :. n t he r eview process, but they also agree the 

technical report should be signed at a lower level. Editor 1 differs 

from them in the change that is needed, seeing a need to modify how time 

limits are assigned ( 17). Therefore, the most significant point for 

Team 3 is that two of the three members agree exactly on the change that 

is needed. 

The responses by the Team 4 members are varied across all four 

categories. Although the answers given by Editor 2 and the Deputate 

Technical Advisor fall in the same category, that of changing the review 

pr ocess, their proposals for change differ greatly. Editor 2 wanted the 

t est engi neer to always be available to answer questions during the 

review, while the Deputate Technical Advisor wanted the technical report 

signed at a lower level (12; 17). The other three answers are in 

different categories, showing that there is not a consensus for Team 4. 
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Team 5 is similar to Team 4 with varied answers. Test Engineer 5 

and Division Technical Advisor 1 both have answers in Category 3 for 

... . . .. - . .. ., . -.. - .. . 

changing the writing process , but t ~ei r desired changes are di f f e ren t. 

Test Engineer 5 wante d the opportunity to have "real conc l usions" in t he 

document, while Division Technical Advisor 1 wanted changes made in the 

emphasis phases of the writing process received (10; 58). The other two 

answers fall into different cateeories. Therefore, Team 5 members' 

responses vary such thdt there is no consensus among them. 

The comparison of these five teams reveals similarities and 

dissimilarities. The consensus for Teams 1 and 2 and for two of the 

three members of Team 3 was to change the rev i ew process ( 12; 56). 

Also, in Team 4, with their varied answers, the only two team members in 

the same category agreed t he r eview process should change (12 ; 18 ) . The 

change sought to the review cycle varied, with the change most often 

suggested being to reduce the number of reviews. Reducing the number of 

reviews is a general term which includes lowering the signature l evel 

for the technical report, eliminating excess rewrites, or reducing t he 

number of reviewers. This characteristic was true in Teams 1 3nd 2 and 

for the two members of Team 3 who agreed. Teams 4 and 5, on the other 

hand, had a variety of areas in which changes were suggested. Two team 

members in Team 4 agreed on the category, as was mentioned above, and 

two members in Team 5 agreed the writing process should change (12; 18; 

15 ; 58 ) . However, in both cases, their suggested changes varied 

drastically. 
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v. Conclusions and Recommend3tions 

: :1::.s f inal chapter is divided into tuo par::s. The first part sum­

marizes the findin3s for each of the research questions and draws con­

clusions based u,on those findings. The second part makes recommenda­

tions as a result of the conclusions. 

Summary of F.indings ~ Conclusions 

In this section, each research question is stated individually, its 

findin;;s arc sw;unarized, and conclusions are draun. 

Research Question One. 

How does this teat or3anization function as a variant of a 
matri:: or3,1nization while planning, conducting, and reporting 
tests? 

The oatrix management literature describes characteristics of matrix 

organizations and, in a broader context, variants of matrix organiza­

tions. Characteristics of matrix organizations and va:iants thereof 

include a project orientation, the use of teaos, the practice of con­

sensus decision makin~, and informal communication channels. Although 

this test organization has a vertical chain of command and, officially, 

a functional structure, these matrix characteristics are present in its 

operational environ~ent of planning, conducting, and reporting tests. 

!~is evidence came from descr!ptions in organ'zational documentation and 

from res9onses to intervieus with 18 key participants in the technical 

report pre,aration process. 

Eased upon organizational documentation and interview responses, 

the operational structure in pre,aring the technical report includes a 

well-developed informal communication network in a traditional hier-
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archical structure. The test organization thus qualifies as a "latent 

matrix," the term used by Gano s. Evans (21:78,80-81). The organization 

can be further classified as the "project within function" variation of 

Kenneth I~ight's secondment model a~proach to matrix management 

(29:151). 

The researchers conclude, therefore, that this test or3anization 

does function operationally as a matrix variant in the testin3 process. 

lleae.ar.ch Q.ue.at.1.o.n ~-

How can tbe information 3atherin3 and processing ~references 
of key ?&rticipants in the technical report 9rocesa be 
described? 

The information gathering and processing preferences for the 18 key 

participants in the technical re~ort process were assess by using the 

Myers-Briggs Type Indicator, an instrument based on Carl Jung's theory 

of psycholoeical types. Of the 16 unique four-letter types the Indi­

cator identifies, 8 were seen among these 18 individu3ls. The most 

prominent four-letter type foWld among these participants was ISTJ, with 

nine individuals typed accordingly. The ISTJ is an I~trovert (I) with 

Sensing (S) as the dominant function and Thinkin~ (T) as the auxiliary 

function. Normative data based on the research of Isabel ~yers and 

others suggests that, !.n a population of 18, one would e~~pect a distri­

bution of .84 ISTJs (26; 40; 45). The actual distribution of 9 is 

roughly 10.7 times as many as would be eT.pected in a grou~ re~resenta­

tive of the population at lar3e. 

The researchers conclude, in this case, that the aroup of par­

ticipants studied are primarily ISTJ. They my be characterized by 

their powers of concentration, their fascination with observable facts, 
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their use of lo~ic and analysis, and their propensity to get things done 

(38:305). Conversely, this type may tend to make decisions too quickly 

before they have all the pertinent data, and may not be open to all the 

possibilities. They must also guard ~gainst being too impersonal and 

somewhat uncolillDunicative. 

This group is not he t ero~eneous; therefore, decisions may not be as 

thoroughly considered as they should be. In this environment, they 

probably will not have as many problems as they oight in another 

enviroMent where more--or more intense--interpersoruil interaction was 

required. If the organization contained more Extraverts, Intuitive 

types, Feeling types, and Perceiving types, more resources would be 

available from which to draw to balance out the strong ISTJ tendencies. 

Research Question ~· 

How do these preferences of the key participants coapare 
relative to their roles in the operational structure? 

This question was answered by describing and comparing the information 

gatherin~ and processing preferences of the key participants in tems of 

their membership in one or more of five teams. There are four to eight 

members on each of the five teal'IS, wi t h ~he test engi neer as the team's 

focal point. All five teams are composed largely of ISTJs. 

Team 1 includes two Intuitive Feelin3 (NF) types, who l!llly feel 

stressed in this environment, which is costly Thinking Judgin~ (TJ). 

There is a possibility of communication difficulty betwen the NFs and 

the TJs. 

Team 2 includes one NF and is mostly Sensing Thinkin8 (ST). The 

Judging-Perceivins (J-~) ratio is relatively equal. As with Team 1, the 
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NF may feel stressed or isolated in this environment. There is the 

possibility of communic3tion difficulty between the NFs and STs. 

All the members of Team 3 are TJs. Team 3 is well balanced in the 

Extraversion-Introversion (E-I) and Sensing-Intuition (S-N) preferences, 

but includes no Feeling types or Perceiving types. Team members may 

feel impelled to reach a decision--and may do so too quickly--but they 

should have minimal difficulty communicating. 

As with Team 3, the Team 4 members are all TJs. Team 4 includes no 

Feelin~ types, no Perceiving types, no Extraverts, and one Intuitive 

type. This team could have significant problems with premature closure, 

or the tendency to reach a decision. Team 4 may also be short si~hted 

and too inward looking. 

Three of the four members of Team 5 are TJs, with one Sensing 

Thinkin3 Judging type and two Intuitive Thinking Judgin3 types. The 

team exhibits a balance between SensinB (S) types and Intuitive (N) 

types and all are Thinking (T) types. The test engineer, who is ISTP, 

may be uncomfortable with the Judging (J) types. 

The researchers conclude that all the teams are almost entirely 

ThinkinR (T) types, predominantly TJ. Most teams may have closure 

problems. The teams are not heterogeneous; therefore, there are few 

other resources, such as Extraverts, Intuitive types, Feeling types or 

Perceiving types to draw on for augmentation if needed. 

Research Que.stion ~-

How can the perceptions of the technical report preparation 
process held by key participants in that process be described? 

This question was 3nswered by presentation and analysis o! the key 

participants' responses to interview questions covering five aspects of 
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the technical report and its preparation process. The five aspects 

included 1) the purpose of the technical report; 2) the intended 

audience; 3) the assigned time limits; 4) the development of the techni­

cal report, including the tasks involved therein, Buidelines for prepa­

ration and review, and an evaluation of the process; and 5) suggested 

changes to the process. 

Purpose~~ ~echnical Report. The 18 participants inter­

viewed gave a total of 29 answers when asked the purpose of the techni­

cal report. These answers were divided into four cateeories including 

1) historical documentation, with ten answers; 2) reporting results and 

findings, with nine answers; 3) support for decision makin3, with six 

answers; and 4) information for future researchers, with four answers. 

Two patterns of thought emerge when Categories 1 and 2 are coobined into 

a larger category of simply "providing information," and Categories 3 

and 4 are combined into a second larger C3tegory of "providing informa­

tion for action to occur." 

The researchers' first conclusion for this aspect of the technical 

report is that the participants are divided in their perception of the 

technical report's purpose. The second conclusion is that there may be 

a difference between the perspectives of management and workers in this 

area. 

Intended Audience. The 13 participants assigned to the test 

or3anization were asked who they were thinking about when they performed 

their tasks in the technical report preparation process. They gave a 

total of 16 responses. These responses were divided into five cate­

gories including 1) the customer, with four answers; 2) upper manage­

ment, with four answers; 3) the scientific or testing community, with 
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four answers; 4) future researchers, with two answers; and 5) the 

3eneral public, with two answers. Further analysis revealed a division 

of the catep,ories such that Categories 1, 3, 4, and 5 all carry with 

them the connotation of concern for the reader's abilit y to u~derstand 

wh~t is written, while Category 2 focuses on whatever must be done to 

get the document si3r.ed. 

The mathematicians and analysts in t.~e data reduction sup~ort orga­

nization were asked a different but related question in this area 

because they do not participate in the actual writing of the document. 

The five matheooticians and analysts all gave answers which fit into 

Category 1, the customer. 

Conclusions include that a majority of the 13 partici~ants is con­

cerned about producing a document \lhich the reader can under3tand, while 

a minority focuses on getting the re~ort signed. This minority are all 

from the same work unit--a unit which has, in canagement's view, histor­

ically experienced dif:iculty in raeeting established deadlines--thus 

their answers ma y reflect their reaction to external pressure to now 

meet the deadlines, or it could si~nal a potential problem area for 

management . 

The mathematicians' and analyst3' responses su~gest that they have 

a clear idea of their role and relationship with the test or3anization. 

Til'le Limits. All 18 participants uere asked their views of 

the time requirements for the technical report. They gave 24 answers, 

which were divided into 5 categories includin8 1) the need for time 

limits to be determined on~ case-by-case basis, with 7 answers; 2) the 

characterization of the time limits as unreal istic, with 6 answers; J) 

the view that there were no problems with the existin~ requirements, 
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with 5 answers; 4) the relatin~ of time limits to noals, with 4 answers; 

and 5) the view that the time limits are satisfactory after one has 

3ained e::perience on the job, with 2 answers. Additional analysis 

revealed that Categories 1, 2, and 5 all acknowledp,e that the tioe 

limits are a problem. The solution offered most often was to implement 

a case-by-case determination of report cycle len3th, based u,on the 

type, complexity and length of a .~iven test. Category 3 answers are in 

opposition to those in Categories 1, 2, and 5. 

The researchers conclude that, overall, the time limits are con­

sidered unsatisfactory. The participants interviewed believe that those 

who assign the limits do not know what is actually involved in the task 

of preparing a technical report. 

Deve l opment~ the Techn~ Report. Three subsections within 

t~i3 aspect of the process include 1) the tasks involved, 2) the 

3uidelines used, and 3) evaluation of how well t,e current process 

i,orks. 

Tasks. ~~en asked to describe what was involved in the 

task of developin~ a report, the 18 respondents gave 24 answers, which 

were divided into 4 cate~ories. The categories included 1) collectin3 

and compiling data, with 10 answers; 2) developing formatted text, with 

8 answers; 3) answerin~ test objectives, with 3 answers; and 4) do not 

know, with 3 answers. The two major tasks described in these responses 

include collectin~ and compiling data and draftin3 formatted text. 

The conclusion from this subsection is that members realize that 

the development of the technical report is more than just writin3 a 

report and that thought muat be 3iven to the technical report through­

out he testin3 process. 

5-7 



• I • , . 
~· 

I • .. Guidelines. The five test engineers were questioned with 

reGard to the guidelines used in writing a technical report. They gave 

10 answers in total which fell in ,. o 2 categories: 1) published 

guidelines, with 5 answers and 2) old technical reports, with S answers. 

The other eight participants assigned to the test organization were 

asked what they looked for in the technical report, when reviewinP, a 

draft copy. Their 20 answers were divided into 4 cate~ories: 1) review 

for format requirements, with 6 answers; 2) review for test objective 

tracking, with 5 answers; 3) review for editorial details, with 5 

answers; and 4) review for data and technical content, with 4 answers. 

Results showed the three editors and one division editor all answered 

with responses that fell into Categories land 3. There was a notice­

able difference in the review between Divisions A and B. The Division A 

technical advisor reviews the report for test objectives and technical 

content only, while the Division S technical advisor reviews the tech­

nical report in all four categories . The Division A technical advisor 

has a sup~ort staff who provide format and editorial support which the 

Division B technical advisor does not have. 

Conclusions include the fact that u~per mana~ement reviews the 

document for technical accuracy and test objective tracking, and the 

editors, including one of the division editors, review it primarily for 

format and detail. 

Evaluation. The 13 participants in the test organization 

who are i nvolved in the actual writing and reviewin3 of the technical 

report were asked to evaluate that process. They gave 13 answers which 

were divided into 2 categories: 1) the process works well, with 11 

answers and 2) the process does not work ~·ell, with 2 answers. 
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The conclusion is that the majority of the participants evaluate 

the process as working well. 

Changes ~ the Process.. The 13 participants who are involved 

in writing and reviewing the technical report were asked what they would 

change in the process. They gave 15 responses, which could be split 

into 4 categories: 1) changes to the review process, with 8 answers; 2) 

changes to time limit assignments, with 3 answers; 3) chan3es to the 

writing process, with 2 answers; and 4) changes to workload scheduling, 

with 2 answers. A majority of the responses related to changes in the 

review cycle and sug3ested some change in the level or number of 

reviews, either delegating final review to a lower level, deleting an 

intermediate level, or holding one review meeting attended by all levels 

of review. 

The mathematicians and analysts were questioned about what they 

would change in their interaction with the test engineer. The five 

individuals gave a total of six answers, which were grouped into four 

categories: 1) test en~ineer inexperience, with two answers; 2) 

improved coordination, with two answers; 3) improved planning, with one 

response; and 4) no suggestions, with one response. 

The conclusion from the analysis of responses relating to chanP,ins 

the process is that the review cycle should be shortened. A conclusion 

from the responses of the mathematicians and analysts to the!r question 

is that there is no consensus of what should be changed, unless the test 

en3ineer inexoerience relates to the poor coordination. 

Research Question~-

How do these perceptions held by key participants col!lpare? 
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This que i;tion is a follow-on to Research Question 4 and is addressed 

fro~ two perspectives: 1) comparing the perceptions based upon the 

ro l es of the participants and 2) comparing the perceptions based upon 

the teams formed. This question was answered for the five aspects of 

the technical report and its preparation process which were addressed in 

the Research Question 4 discussion. 

C.ocpari~ By~- The 18 key participants were divided into 

4 role 8roups: 1) the test engineers; 2) the editors, including the 

di vision editors; 3) the technical advisors, including the division and 

deputate technical advisors; and 4) the mathematicians, including the 

analysts. 

Pllrpose ~ ~ Technical Rep.ort. This analysis of the 

findings previously developed in Research Question 4 found that the test 

engineers and editors agree on the purpose bein~ to merely provide 

information. The technical advisors and the mathematicians, on the 

other hand, saw the purpose as both providin3 information only and 

?roviding information for action. 

The researchers conclude that those who are writers and editors, in 

t~e lower levels of the organization, see no purpose other than provid­

ing information, while those like the technical advisors and mathema­

ticians have broader perspective. 

Intended Audience. The analysis of this aspect of the 

process by role group revealed that the test engineers have a specific 

audience in cind when they are writing, whereas the editors and techni­

cal advisors are thinking about a variety of people. A reason for this 

variance amen~ the editors could be t hat the editors interviewed vary in 

experience in the position and in testing background. The technical 
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advisors may vary in perception because they vary in experience in the 

positions they occupy. 

The researchers conclude that a technical report will be modified 

more if people who have a variety of audiences in mind are review inf; it. 

The test en3ineers, as writers, have a more specific audience in mind 

than do the editors or technical advisors. In this situation, the tech­

nical report will be modified more, and it will take longer to coordi­

nate, possibly resulting in its being late for signature. 

Time Limits. All four groups' responses were analyzed 

for this aspect of the process. The test engineers' responses as a 

whole were seen to be bclsed upo~ their experience, including their 

desire for case-by-case determination of time limits and the benefits of 

lessons learned. The editors varied in their responses but the division 

editors, who are closer to the test engineers in work environment, com­

mented more on the same problems that the test engineers mentioned. The 

technical advisors see the time limits as unrealistic or express the 

need for case-by-case adjustments. The matheciaticians, in general, see 

no problems with the time limits. 

Conclusions include the idea that the more experience a test engi­

neer gains, the more proficient the engineer becomes at getting the 

technic31 report through the cycle. In addition, if the editor's vork 

location were closer to the en~ineers, the editors might be more sensi­

t i ve to the test engineers' perspective. Finally, all the participants 

had neBative feelings on the time limits in 3ener31, exce~t for the 

mathematicians. 

Development~~ ~nical Repo~t. Analysis of this 

aspect of the technical report process includes the two subsections of 
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tasks involved and guidelines used to write and review technica l 

reports. 

In the first subsection, t he t est en3ineers saw the dual tasks of 

l) collectin~ and compi~ing the data and 2) develo~in ~ for~att ed t ext . 

In contrast, editors see , in 3eneral, only develop inC! formatted t ext and 

technica l ad visors se e only collectinj and compi in~ da ta. Tne mathe-

~a t icians, i n ~eneral, are not aware of what is involved in the task. 

The researchers conclude that each individual sees the technical 

r eport developcent task from the perspective of his or her own job. 

In the second subsection of guideline.,, for writin.1 or reviewing 

technical r eports, the test engineers all use published guidelines as 

well as old technica l re~orts when they write. The editors, when they 

edi t a t echnical report, review f or .:orr:iat r eq u.!.r e~ents and f ocus on 

edi toria l details. The technical advisors look primarily for t es t 

objective trackin~ and data and technical content. 

A conclusion in this subsection is that the individuals who are 

reviewing the t echnical report are not using old technical reports as 

guidelines, as are t he en3inee rs. 

Change s to the Proc ess. Fo r t~is aspect of the process, 

the category of changes to the revi ew cyc le received core suggestions 

than any other category. The test en.~ineers wanted to change the number 

of levels of review . The editors wanted to change the number of 

rewrites and the workload of th e participants, specificall:r t he t es t 

en~ineer and the editor. The technical advisors gave varied answers. 

The conclusion is, simply, the respondents are dissatisfied with 

the review cycle, which should be chansed. 

5-12 



I 

Iii 

-I 

I 

-. 

.. ~ . .. . " . . 

Cocpari.son By :earns. The five teams are divided into Divi­

sio~ A cearas and Di vision B teams. Teams 1 and 2 had tests which were 

functio~ally managed in ~i vision A, and Teams 3, 4, and 5 lilld tests 

whic h we r e f unct i onally managed i n Divisi on a. 

Purpos e of t he 'l'e chnical ~eport. Teau1 members !.n Teacs 

i, 3, 4 ,:md 5 we re abou t eq ual l y di vi ded between the technical report's 

purpose be ine mere l y to provide information and its purpose being to 

provide infort:iation for action. The consensus a~ong Team 2 nembers is 

t hat its purpose is to l'le r ely provi de i nf ormation. 

The researchers conc l ude t ha t, except for Team 2, the teams have a 

r easonably broad view of the technical report's purpose. The Team 2 

t echnical report was t he most t i l':le ly in i ts divis i on; therefore, no cor-

r elat i on can be made wi ~ t i me l iness f or t hi s aspec t o~ the process. 

Intended Audience. the Di vi s i on A t eams differed from 

t he Divis i on B teams in the i r perspectives of audience. Division A 

t eams t ended to see the audi ence as the signer o: the technical report, 

whereas Di vision B teams saw t he aud ienc e as t hose i nterested i n the 

t est or t est inp, in genera l . 

The r esearchers conc l ude t l~ t , s ince Divi sion A has histor i cally 

e::pe r ienced di f : ~u l cy i n □e e ting the established ti~e limits, soce of 

i ts ~er 3onnel have responded by focusing their attention on pleasins 

upper aanage~ent ra t her t han meeting t ~e ne eds of a reader outside the 

t es t organi zat i on. 

Time Limits. The team responses f or this aspect of the 

t echnical report process were varied. Teacs 3 and 5 each had responses 

;rhic h i nd i cate that time limits were unrealistic and that a need exists 

for case-by-case adjustments to the time l imits. The general perception 
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held by Team 1 was that the time limits were unrealistic, as was also 

the case with Team 2. The Team 2 res!)onses were, however, .. ore varied . 

Finally, the Team 4 responses were the most va r:.ed , wir h no tilo ansuers 

the sa:ne. 

T~e researchers conclude that there is no clear relationshi p be­

t ween the t!celiness of a report and its preparers' views on time 

Developcent of ~ Technical:_ Report. Teams 2, 3, and S, 

whose reports were more timely, had less deviation in res?onses to the 

question of what is involved in the task of preparing a technical report 

than did Teams 1 and 4. Most of the answers for all five tearns fell 

into the areas of collecting and compiling data or developing formatted 

te~t. All of the Tea1:1 2 responses fell into one of these ans we rs. In 

addition, except for Test Engineer 1, the test engineers' responses were 

in aireement with the answers of their teams. 

Here the researchers conclude that the view of the task can 

~ossib y i mpact the timeliness of the report. The general consensus 

that the task involves collecting and compiling data and developing 

formtted text reveal the essence of the technical report preparation 

task. The teams with less deviation among t hei r members on "What is the 

task?" focus so that they can complete it expeditiously. The fact that 

Test Engineer 1 did not mention either of these two basic aspects of the 

preparation task indicate that this individual may not be as focused on 

the same task as the other team members. 

Changes. ~ the J.>.roc.ess. The consensus for Teams 1 and 2 

and for two of the three oembers of Team 3 was to change the review 

:,recess ( 12; 56). Teams 4 and 5 had a variety of areas in which changes 
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were sought. The chan~e most often su3gested by these teams was to 

reduce the number of reviews. This concept inc l uded lowering the 

signature level of the ~ec h~ic r epor t , eliminat i ng excess r ewrit es, 

and deleti~3 intermedia t e r evi ewers. 

The researchers conclude that the revie\t cycle, within which the 

timeliness of t he technical report is often determined, is recognized by 

those individuals with timely reports and those with late reports as one 

aspect of the proces£ uhere change is needed. 

Sulilillarv. The results of this researc h effort do not 

highlight any relationship between this organization's operational 

structure and the time~iness of i ts technical reports. The results do 

su~3est, however, that there are other factors which may affect the 

report timeli~ess, such as t~e number of review l eve l s, test engineer 

workload, and psychological type. 

Re.collliilen.dations 

\~ a result of the five research question ana l yses oerformed in 

Chapter 4 and the conclusions discussed in the ear l ier portion of this 

cha?ter, t :1e researchers offer t he seven recommendations listed herein. 

First, based upon the ;)rese.1ce of a catri,c vlri.::.nt structure in 

this orr,anization's operational environment, the test organization's 

manaJecent should encourage the use of the team concept among those 

collectively involved in prepar i n~ the t echnical report. 

Second, to colilbat the problem of inexperienced test en3ineers, new 

en~ineers should be brou~ht in for lon~er tours of duty, perhaps four 

years as a minimum. For the first year and a half to two years, this 

engineer should serve as an assistant test engineer to learn as much as 
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possible from a core experienced lead engineer. This would also 

decrease the tremendous workload placed on a single test engineer during 

the active phase of testing. The researchers realize that individual 

test engineers are already responsible for several tests. They believe, 

however, that the negative aspects of having double the number of tests 

would be offset by several benefits if the system is properly managed. 

These benefits include sharing the workload during the busiest mocents 

of active testing, providing more and better on-the-job trainin~ for new 

test engineers, and transferring experience based knowledge such as 

"lessons learned" from the more experienced engineer to the new engi-

neer. 

Third, the test organizaiton should determine the answers to the 

following two questions: l) "How is the technical report used?" and 2) 

"Who is its audience?" The organization should then publish those 

answers so that everyone involved in the technical report preparation 

process would have the opportunity to work together under a common 

understanding of the report's use and audience. Their energies would 

thus be focused toward a common goal. 

Fourth, the organization should consider and icplement action to 

lessen the number of rewrites and to reduce the required level of signa-

ture. 

Fifth, if sufficient docucentation exists, the test organization 

should consider requesting a formal waiver to the 60-day time limit for 

technical reports. If the technical report does not serve as a basis 

for immediate action by the test requester, the 60-day licit may, in 

: act, be arbitrary. 
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Sixth, in the area of planning, the test or3anization shoul d 

examine the test planning phase to determine whether sufficient emphasis 

is placed on developing a good method of test. ~ well developed method 

of test should result in a well-run test and, there fo re , a ~ore eas :ly 

written technical report. 

In connection with this recommendation, these researche rs believe 

Division A should consider developing a cadre of experienced personnel, 

perhaps four individuals presently assigned to the unit, whose pricary 

duty would be designing tests and preparing the method of test. If one 

or two individuals served as the heart of this cadre, test engineers 

could be rotated in and out of the group to give them experience in test 

design and to keep test design techniques fro~ becoming outdated. Such 

an action uould, however, require more supervisory attention in the long 

run. 

Finally, to enhance team interaction and facilitate problem 

solving, management should consider having a qualified consultant con­

duct a '·1yers-Briggs Type Indicator on-site seminar to help the organiza­

tion reach its potential. The Indicator has been used extensively in 

the commercial world, and in SOCle areas within the military, to assist 

managers in assigning people to tasks, to improve teamwork, and to 

improve interpersonal communication. Recently the Indicator has been 

used to help individuals overcome writing blocks. It is possible t hat 

the Indicator can be used in conjunction with the AFIT Professional Con­

tinuinti Education course which was Modified for the test organization. 
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Appendix A: Psychological Type Descriptions (38:305; 43:7-8) 

Introverted Sensing Types 

ISTJ 

Serious, quiet, earn success by 
concentration and t~oroughness. 
Practical, orderly, matter-of­
fact, logical, realistic and 
dependable. See to it that 
everything is well o!'ganized, 
Take res9onsibility, Make up 
their own oinds as to what 
should be accomplished and work 
toward it steadily, re~ardless 
of protests or distractions. 

I 
s 
T 
J 

ISTP 

Depth of concentration 
Reliance on facts 
Lo3ic and analysis 
Or3anization 

Cool onlookers--quiet, re-
5erved, observin3 and analyzing 
life uith detached curiosity 
and unexpected flashes of orig­
inal humor. Usually interested 
in ic,ersonal principles, cause 
and effect, hou and why ~ech;Jn­
ical thinGS work, Exert them­
selves no more than they think 
necessary, because any waste of 
energy would be inefficient, 

I 
s 
T 
p 

Depth of concentration 
Reliance on facts 
Lo3ic and analysis 
t'\daptability 

A-1 

ISFJ 

Quiet, friendly, responsible and 
conscientious. Work devotedly 
to meet their obligations, Lend 
stability to any project or 
group. Thorough, painstaking, 
accurate, May need time to iilas­
ter technical subjects, as their 
interests are usually not tech­
nical. Patient uith detail and 
routine. Loyal, considerate, 
concerned with how other people 
feel. 

I 
s 
F 
J 

Depth of concentration 
Reliance on facts 
Uarmth and sympathy 
Or~anization 

ISFP 

Retirin3, quietly friendly, 
sensitive, kind, modest about 
their abilities. Shun dis­
a3reements, do not force their 
opinions or values on others, 
Usually do not care to lead but 
are often loyal followers, 
Often relaxed about getting 
things done, because they en­
joy the present moment and do 
not want to spoil it by undue 
haste or exertion. 

I 
s 
F 
p 

Depth of concentration 
Reliance on facts 
Warmth and sympathy 
Adaptability 



Extraverted Sensine Types 

ESTP 

Matter-of-fact, do not worry or 
hurry, enjoy uhatever comes 
along. Tend to like mechanical 
things and sports, with friends 
on tl1e side. May be a bit 
blunt or insensitive. Adapt­
able, tolerant, general l y con­
servative in values. Dislike 
long explanations. Are best 
with real things that can be 
worked, handled, taken apart or 
put toeet!ler. 

E 
s 
T 
p 

ESTJ 

Breadth of interests 
Reliance o facts 
Logic and analysis 
Adaptability 

Practical, realistic, matter­
of-fact, with a natural head 
for business or mechanics. Not 
interested in subjects they see 
no use for, but can apply them­
selves when necessary. Like to 
organize and run activities. 
~tay make good administrators, 
especially if they remember to 
consider others' feelings and 
points of view. 

E 
s 
T 
J 

Breadth of interests 
Reliance on facts 
Logic and analysis 
Or6anization 

A-2 

ESFP 

Outgoing, easygoinl, acceptin3, 
friendly, enjoy everything and 
make thincs more fun for others 
by their enjoyment. Like sports 
and making things. Know what's 
going on and join in ea3erly. 
Find remembering facts easier 
than iDastering theories. Are 
best in situations that need 
sound common sense and practical 
ability with people as well as 
uith things. 

E Breadth of interests 
S Reliance on facts 
F Warmth and sympathy 
P Adaptability 

ESFJ 

Warm-hearted, talkative, popu­
lar, conscientious, born cooper­
ators, active committee meobers. 
Need harmony and !!lay be good at 
creating it. Always doing some­
thin3 nice for someone. \Jork 
best with encouragement and 
praise. Little interest in ab­
stract thinkin3 or technical 
subjects. ?1ain interest is in 
things that directly and visibly 
affect people's lives. 

E 
s 
F 
J 

Breadth of interests 
Reliance on facts 
Warmth and sympathy 
Or3anization 
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Introverted Intuitive Types 

INFJ 

Succeed by perseverance, oric­
inality and desi·ce to do what­
ever is needed or uanted. Put 
their best e:forts into their 
work. Quietly forceful, con­
scientious, concerned for 
others. Respected for their 
firm principles. Likely to be 
honored and followed for their 
clear convictions as to hou 
best to serve the common 300d. 

I 
?I 
F 
J 

Depth of concentration 
Grasp of possibilities 
\·larmth and sympathy 
Organization 

WFP 

Full of enthusiasms and loyal­
ties, but seldom talk of these 
until they lmow you well. Care 
about learning, ideas, lan­
zuage, and independent projects 
of their m-m. Tend to under­
take too much, then somehow get 
it done. Friendly, but often 
too absorbed in what they are 
doin3 to be sociable. Little 
concerned with possessions or 
physical surroundings. 

I 
N 
F 
p 

Depth of concentration 
Grasp of possibilities 
Waruith and sympathy 
Adaptability 

A-3 

H!'I'J 

Usually have ori~inal minds and 
great drive for their own ideas 
and purposes. In fields that 
appeal to them, they have a fine 
power to organize a job and 
carry i:: throu:;h ·"'i th or ~,ithout 
help. Skeptical, critical, in­
dependent, determined, often 
stubborn. Hust learn to yield 
less i~portant points in order 
to win the ~ost i@portanc. 

I 
N 
T 
J 

Depth of concentration 
Grasp of possibilities 
Lo3ic and analysis 
Or::mizat ion 

UITP 

Quiet, reserved, impersonal. 
Enjoy especially theoretical or 
scientific subjects. Logical to 
the point of hair-splittinz. 
Usually interested mainly in 
ideas, wi::h little liking for 
parties or sciall cal~. Tend to 
have sharply defined interests. 
Need careers where some strong 
interest can be used and useful. 

I 
N 
T 
p 

Depth of concentration 
Grasp of possibiliti~s 
Logic and analysis 
Adaptabil! ty 

. I 
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E~traverted Intuitive Types 

ENFP 

Warmly enthusiastic, ~igh­
spirited, in~enious, ima3ina­
tive. Able to do almost any­
thing that interests them. 
Quick ~1th a solution for any 
difficulty and ready to he l p 
anyone with a problem. Of t en 
rely on their ability to irapro­
vise instead of preparing in 
a~vance. Can usually find com­
pelling reasons for ~hatever 
t hey want. 

E 
N 
F 
p 

ENFJ 

Breadth of interests 
Grasp of possibilities 
Warmth and sympathy 
Adar,tabili ty 

Responsive and responsible. 
Generally feel real concern for 
,1hat others think or want, and 
try to handle thines with due 
rezard for other person's feel­
ings. Can present a proposal 
or lead a 3roup discussion with 
ease and tact. Sociable, 
~opular, sympathetic. Respon­
sive to praise and criticism. 

E 
N 
F 
J 

Jreadth of interests 
Grasp of possi~ilities 
llar:.:th and sympathy 
Organization 

A-4 

uick, ingenious, good at many 
thin3s. Stimulating company, 
alert and outspoken. :fay argue 
for fun on either sid e of a 
question. Resourceful in solv­
in3 new and challen3ing prob­
leos, but may neglect routine 
assignments. Apt to turn to 
one new interest after another. 
Skillful in finding lo3ical 
reasons for what t !1ey want. 

!-I 
T 
p 

ENTJ 

Breadth of interests 
Grasp of possibilities 
Logic and analysis 
AdaptabLi ty 

Hearty, frank, decisive, leaders 
in activities. Usually good in 
anythini that requires reasonin3 
and intelligent talk, ~uch as 
public speaking. Ar e usually 
well-informed and enjoy adding to 
their fund of knouledge. :lay 
sometimes be more positive and 
confident than their experience 
in an area warrants. 

E 
il 
T 
J 

Breadth of interests 
Grasp of possibilities 
Loeic and analy~is 
Organization 
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TYPE 

ISTJ 

ISFJ 

ISTP 

r: :TJ 

a 

U FP 

L T? 

Note: 
a 

L,o :;i:'..:-,an t 

Appendix B: Communication Style Preferen£!!_ of 
the l§_ Psychological Types (61:7) 

b,c 
C!IOICE 
1 2 3 4 

T S F N 

F S T N 

S T rl F 

S F N T 

F N T S 

T N F S 

N F S T 

H T S F 

function is underlined. 

TYPE 

ESTJ 

ESFJ 

ESTP 

ESFP 

ENFJ 

filTTJ 

ENFP 

ENTP 

. -

b,d 
CHOICE 
1 2 3 4 

T S H F 

F S N T 

S T F N 

S F T N 

F N S T 

T N S F 

N F T S 

N T F S 

\ . , . . -.u:·1.1. 1ar_ f unction is the one of the uiddle two letters that is not 

b 

C 

d 

u:1::: 2 !." i. i ;1ed. 

Choice • pri:nary comounication style 
c:1oice " -secondary communication style -
Cho::.ce 3 -tertiary communication style 
Choice 4 -least preferred col!IDunication style 

For I's: 
Pri mary communication style is the auxiliary. 
Secondary communication style is the dominant. 
Te~tiary comcunication style is the opposite of the auxiliary. 
Least preferred communication style is the opposite of the 
dominant. 

fJr E's: 
ri~ary communication style is the dominant. 

Secondary communication style is the auxiliary. 
Te rtiary communication style is the opposite of the au:ciliary. 
Least preferred communication style is the opposite of the 
docinant. 
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Appendix C: Co1DrJUnication Adjustment Rank Scores 
for One-Hay and Two-Way Dyads (61:8) 

E R ' 
C s 
E p PSYCHOLOGICAL TYPE OF SE?rDER OR PERSON A 
I E T 
V R Y E E E E E E E E I I I I I I I I 

E S P s s s s N N N N s s s s N N N N 

R O E T T F F T T F F T T F F T T F F 

N J p J p J p J p J p J p J p J p 

24 17 3 11 22 14 1 8 23 18 9 5 20 16 7 2 
ESTJ 17 11 2 9 15 9 1 5 16 12 4 6 14 10 3 3 

17 24 14 22 11 3 8 1 18 23 16 20 5 9 2 1 
ESTP 11 17 9 15 9 2 5 1 12 16 10 14 6 4 3 3 

3 11 24 17 1 8 22 14 9 5 23 18 7 2 20 16 
ESFJ 2 9 17 11 1 5 15 9 4 6 16 12 3 3 14 10 

14 22 17 24 8 l 11 3 16 20 18 23 2 7 5 9 
ESFP 9 15 11 17 5 1 9 2 10 14 12 16 3 3 6 4 

22 14 1 8 24 17 3 11 20 16 7 2 23 18 9 5 
S~TJ 15 9 l 5 17 11 2 9 14 10 3 3 16 12 4 6 

11 3 8 1 17 24 14 22 5 9 2 7 18 23 16 20 
ENTP 9 2 5 1 11 17 9 1~ 6 4 3 3 12 16 10 14 

1 8 22 14 3 11 24 17 7 2 20 16 9 5 23 18 
ENFJ 1 5 15 9 2 9 17 11 3 3 14 10 4 6 16 12 

8 1 11 3 14 22 17 24 2 7 5 9 16 20 18 23 
ENFP 5 l 9 2 9 15 11 17 3 3 6 4 10 14 12 16 

23 18 4 12 21 13 2 7 24 17 10 6 19 15 8 1 
ISTJ 16 12 4 10 14 6 3 3 17 11 8 7 13 7 5 1 

18 23 13 21 12 4 7 2 17 24 15 19 6 10 1 8 
ISTP 12 16 6 14 10 4 3 3 11 17 7 13 7 8 l 5 

4 12 23 18 2 7 21 13 10 6 24 17 8 1 19 15 
ISFJ 4 10 16 12 3 3 14 6 8 7 17 11 5 1 13 7 

13 21 18 23 7 2 12 4 15 19 17 24 1 8 6 10 
ISFP 6 14 12 16 3 3 10 4 7 13 11 17 1 5 7 8 

21 13 2 7 23 13 4 12 19 15 8 l 24 17 10 6 
INTJ 14 6 3 3 16 12 4 10 13 7 5 1 17 11 8 7 

12 4 7 2 18 23 13 21 6 10 1 8 17 24 15 19 
INTP 10 4 3 3 12 16 6 14 7 8 1 5 11 17 7 13 

2 7 21 13 4 12 23 18 8 1 19 15 10 6 24 17 
INFJ 3 3 14 6 4 10 16 12 5 1 13 7 8 7 17 11 

7 2 12 4 13 21 18 23 1 8 6 10 15 19 17 24 
INFP 3 3 10 4 6 14 12 16 1 5 7 8 7 13 11 17 

Note: Rank scores for one-way dyads are the top part of each row. 
Rank scores for two-way dyads are the bottom part of each row. 
In two-way dyads both A and 3 send and receive. 
Higher numbers indicate greater similarity of communication 
styles and thus ~reater predicted ease and effectiveness of 
communication. 
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Appendix D: Interview Guides 

Interview Questions 
for Test Ensineer 

How long have you been in (employed by) the Air Force? 

2. Have you ever worked for other government agencies? 

3. Have you ever worked i:,. this type of job in industry? 

4. Does your job require any particular training (or education)? 

5. :·1ow turnin3 to the technical report process, what is the purpose of 
the technical report? 

6. For whoc is it written, Le. who are you thinking about when you 
put it together? 

7. From your unde rstandin3, what is involved in the task of putting 
to3ether a technical report after a test? 

8. 1·na t i s your role in this task (functional/job description)? 

9. Fro :;i your understanding, what is the role of the: 

- editor ? 
- mathe1:1atician? 
- Di vi s i on Tec~nical Advisor? 
- De put at e Technical Advisor? 

10 . :-:ow a re t he data used? 

11 . ~-n1at do you think of the time requirements for the report? (This 
refers to the 60-day time l irait.) 

D-1 
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12. How do you feel about your role in the technical report process, 
Le. l'Tha t are your likes and dislikes? 

13. If you could change one thing in the technical report process, what 
would you change, and why would you change it? 

14. Does it work well from your perspective? 

15. How many tests are you involved in at any particular time? 

16. Who establishes your work priorities? 

17. Are there any guidelines or requirements that you use in writing 
the report (for example, in terms of format, etc.)? 

18. At what point in the test cycle do you start writing a technical 
report? 

19. Have you ever asked for help? If so, was it available? 

20. If you received your technical report back with changes/corrections 
annotated, have you been given an explanation concernin3 what is 
needed and why? 

21. How many hours a week do you work? 

22. Is that all here, or is sooe of it at home? 

23. Could you give us an estililate for the percentage of time you work 
on a technical report? 

D- 2 
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Interview Questions 
for Editor 

1. How lon3 have you been in (employed by ) t~1e Air Force ? 
[By who@ are you employed?] 
[~ow lon3 have you been in t hi s job as an ed itor?] 

2. Have you ever worked f or other govern~ent a3enci es? 
[Have you eve~ worked for the government ?] 

3. Have you ever worked in this type of job in industry? 
[:·lave you ever worked in this type of job with other companie s? l 

4. Does your job require any particular training (or education)? 

5. Now turning to the technical report process, what is the purpose of 
the technical report? 

6. For whom is it writt en, i.e. w:10 are you thi nl~ing about w·1en you 
edit it? 

7. Fro~ your understandin3, what is involved in the task of putting 
togeth~r a technical report after a test? 

8. Hhat is your role in this task ( functional/job description)? 

9. From your understand ing , what is t~e role of the : 

test enginee r? 
mathematician? 

- Division Technical Advisor? 
- Deputate Technical Advisor? 

10 . !-iou are the data used? 

11. What do you think of the time requirements for the report? (This 
refers to the 60-day time limit.) 

12. How do you feel about your role in the technical report process, 
i.e. what are your likes and dislikes? 
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13. If you could change one thing in the technical report process, what 

would you change, and wh y would you chan6e it? 

14 . Do es i t work well f r ora your per~ pe c:ive ? 

15. How many tec :m ical r eports a re you involved i n a t any particu:.ar 

t ime? 

16 . \-;ho e stabl is:-ie s :7our wo r k pri ori t ies? 

17. \·lhat do you look for when you review a draft technical report? 

13 . Do the test 
cal report? 
do they ask 

engineers consult with you about changes 
( Do they ask you why something needs to 

for !-telp?) 

19 . How many hours a \leek do you work? 

20 . Is that a l l here, or i s some of i t at hooe? 

Note: 

to the techni­
be changed, or 

One of the editors who was i nterviewed \1as employed by a cocpany under 

contract to t he Air Force . Questions #1, 112 , and i! 3 were modified 

accordine ly for t i1at int e rview. The r:iodified q ue st i ons are those sho\-m 

i:1 brackets . 



Interview Questions 
for Mathematician 

l . I!mr lon3 have you been in (employed by) the Air Force? 

2. Ho~ lon3 have you been workin3 in this directorate? This 
particul ar job? 

3. !lave you ever worked for other covernment agencies? 

4. Have you ever worked in this ty!)e of job in industry? 

Does your job require any particular training (or educ3tion)? 

6 . \'ha t s your bac!~0round in [functional area A]/[functional area BJ? 

7. No\, turnin0 to the technical report process, what is the purpose of 
the t echnica l report? 

8. Whose needs are you thinking about uhen you reduce the data? 

9 . f :orn your understanding, what is involved in the task of puttin3 
to gether a technical report after a test? 

I) . \.1at i s :•our role in this task (functional/job description)? 

1 l . ~ho do you interface with in the Test Organization ~hen you're 
work in3 on a test? 

12 . 1-:o uld you describe your interaction with the test en3ineers for a 
6i ven test? 

13 . Fron your understanding, what is the role of the: 

test engineer? 
- editor? 
- Division Technical Advisor? 
- Deputate Technical Advisor? 

D-5 



14 . How are the data used? 

15. What do you think of the time requirement:. :or t he :- 2?ort? <This 
refers to the 60-day ti.I.le licit,) 

16. How do you feel about your role in t he Te st 0r 3,m i zat i on·'s 
technical report preparation process, i.e. wba t are your like s a nc! 

dislikes? 

17. If you could change one thin:; in your interaction ~,ith t :1e test 

engineer in the Test 0r3anization's reportin3 process, what would 
you chan3e, and why? 

18. In your opinion, what, if anything, could be done to improve t he 

usefulness of the data? 

19. :-iow many tests are you involved in at any particular time? 

20 . Who establishes your uork priorities? 

21. Uhat are your 8Uidelines or standards for your part in the process? 

22 . Hou many hours a week do you uork? 

D-6 



'· · . . 
• 
. 

L..:'..! 

• 
~
:-.: ..... 

l 
.. . . . . ' . . 

~ 

.. 

1. 

Interview Questions 
for Analyst 

How lon3 have you been in (employed by) the Air Force? 

2. How long have you been working in this directorate? This 
particular job? 

3. Have you ever worked for other government agencies? 

4. Have you ever worked in this type of job in industry? 

5. Does your job require any particular trainin~ (or education)? 

6. Hhat is your back3round in [functional area A)/[functional area B)? 

7. Now turnins to the technical report process, what is the purpose of 
the tec~nical report? 

8. Whose needs are you thinking about when you reduce the data? 

9. From your understandin3, what is involved in the task of putting 
together a technical report after a test? 

10. What is your role in this task (functional job/description)? 

11. Who do you interface ~ith in the Test Organization when you're 
workin~ on a test? 

12. llould you describe your interaction with the test enzineers for a 
0i ven test? 

13. Fro□ your understanding, what is the role of the: 

-test ensineer? 
-editor? 
-Division Technical Advisor? 
-Deputate Technical Advisor? 

\Jhat is your role relative to ti1e mat:1ematician? 

D-7 



14. How are the data used? 

15. What do you think of the time requirements for the report? (This 
refers to the 60-day time limit.) 

16. How do you feel about your role in the Test Or3anization's 
technical report preparation process, i.e. what are your likes and 
dislikes? 

17. If you could change one thing in your interaction with the test 
ensineer in the Test Organization's reporting process, what l10uld 
you change, and why? 

18. In your opinion, what, if anything, could be done to improve the 
usefulness of the data? 

19. How many tests are you involved in at any par:ticular time? 

20. Hho establishes your vork priorities? 

21. What are your guidelines or standards for your part in the process? 

22. How many hours a veek do you work? 
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1. 

3. 

4. 

5. 

6. 

Interview Questions 
for Di?ision Technical Advisor 

Hou lone ~1ave you been in (ecployed by) the Air Force? 

How lon8 have you worked in this organization? 

:-row lons have you worked in his job? 

:rave you ever worked for other government agencies? 

Have you ever uorked in this type of job in industry? 

Does your job require any particular trainin3 (or education)? 

Now turnina to the technical report process, what is the purpose of 
the technical report? 

For whom is it written, Le. who are you thinking about when you 
revieu it? 

7. From your understanding, what is involved in the task of ?Utting 
together a technical report after a test? 

8. What is your role in this task (functional/job description)? 

9. From .. our understandin3, what is the role of t!te: 

- test en3ineer? 
- editor? 
- mathematician? 
- Deputate Technical Advisor? 

10. How are the data used? 

11. What do you think of the time requirements for the report? (This 
refers to the 60-day time limit.) 

12. ::ou do you feel about your role in the technical report process, 
i.e. ~hat are your likes and dislikes? 

D-9 



13. If you could chan3e one thing in the technical report process, ~hat 
would you chan3e, and \ffiY would you chan3e it? 

14. Does it work well from your perspective? 

15. now many tests are you involved in at any particular time? 

Jow cany tests is the division involved in at any particular time? 

~!ow many tests do you have in the technical report process at any 
particular time? 

16. \fuo establishes your work priorities? 

17. t.Jhat do you look for when you review a draft technical report? 

18. Do •he test engineers consult with you about changes to the 
technical report? (Do they ask you why somethin8 needs to be 
changed, or do they ask for help?) 

19. How many hours a week do you work? 

20. Is that all here, or is some of it at home? 

21. Could you give us an estimate for the percentage of tice you work 
on a technical report? 

D-10 
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Interview Questions 
for Deputate Technical Advisor 

1. Hou lon3 !"lave you been in (employed by) the Air Force? 

HO\·l loni have you worked in this organization? 

:-low long have you worked in this job? 

2. Have you ever worked for other 3overnment agencies? 

3. !Iave you ever worked in this type of job in industry? 

4. Does your job require any particular training (o: education)? 

5. Now turnin~ to the technical re9ort process, what is the purpose of 
the technical report? 

o. Fo r whom is it uritten, i.e. who are you t~inkin3 about when you 
review it? 

7. From your understanding, what is involved in the task of puttini 
toget~er a technical report a f ter a test? 

3. \ihat is your role in this task (functional/job description)? 

I . 

Frn ::i you:- understanding, what is the role of the: 

- test en~ineer? 
- editor? 
- matheraatician? 
- Division Technical Advisor? 

Hou are the data used? 

\~nat do you think of the time requirements for the report? 
refers to the 60-day time limit. ) 

(This 

12. !iow do you feel about your role in the technical report process, 
Le. what are your likes and dislikes? 

D-11 
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13. If you could change one t ;1in3 in the technical report process, what 
would you change, and why would you change i c? 

14. Does it work well from your perspective? 

15. How many tests are you involved in at any particular time? 

16. Who establishes your work priorities? 

17. ilhat do you look for when you revieu a draft tec hnical report? 

18. Do the test engineers consult with you about changes to t he 
technical report? (Do they ask you why something needs co be 
changed, or do they ask for l1elp?) 

19. How many hours a week do you uork? 

20. Is that all here, or is some of it at home? 

21. Could you give us an estimate for t~e percentage of ti~e you work 
on a technical report? 
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Appendix F: Project Teams 

Tea□ One 

Test Engineer 1 

Editor 1 

Division Editor 1 

Division Editor 2 

>ia !: ~e m t ician l 

D: vis i on Technical Advisor 2 

Deputate Technical Advisor 

Team Three 

Test Engineer 3 

Zd i co :- l 

.',na l yst 2 

Deputat e Tec:mical Advisor 

Tea ct Five ---
Test En.:;ineer 5 

Edi tor l 

Di vi sion Technical Advisor 

Deputate Technical Advisor 

1 

Team Two 

Test Engineer 2 

Editc;,r 3 

Division Editor 1 

Division Editor 2 

Mathematician 2 

Division Technical Advisor 2 

Deputate Technical Advisor 

Team Four 

Te st Engineer 4 

Editor 2 

~Jathematician 3 

Division Technical Advisor 1 

Deputate Technical Advisor 
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Appendix G: Technical Report Preparation Cycle (10:19) 

~es t Engineer ----------~consul ting 11ith: 
?repares Branch Chief 
draft Division Technical Advisor 
technical Analyst/Mathe!!latician 
r~port Editor l Others (as required) 

Drision Review/Approval 

Test En~ineer makes corrections 
clordination meeting attendees, 

Coordination Meetin3: 
Division Technical Advisor 
Test Engineer 
3ranch Chief 
Test Requester 
Editor 

!Others as applicable 

and distributes copies to 

Test Engineer incor?orates changes as required 

l 
Divi s i on Technical Advisor approval 

1 
Ed i tor rev iew 

l 
Division r eview 

l 
Deputate review .. (------------------------------

1 
Final review---•Deputate ---•Test Engineer makes---•Editor--... 

1 as required 
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