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FOREWORD 

TECOM Pamphlet 602-1, Volum« I, Quasttonnalra and Inf rvUw Oaalgn, 
is the first of two volumes on aubjecclve teeting techniques. TT 
presents techniques for the design and administration of q «istlonneirea 
and interviews, as well as procedure for treatment of the cata. Volume 
II will present techniques for the development and use of checklists 
(procedural, design, life support, and maintainability), observational 
records, and error reporta. 

The purpose of this pamphlet is to provide a text and reference 
materials of subjective testing techniques. It is designed to serve as 
a guide and to provide a structured approach to proper application of 
subjective techniques in planning, conducting, and reporting development 
tests of Army materiel. The pamphlet also includes procedures for the 
tabulation and analysis of the data obtained. 

The techniques described in this pamphlet are vital tools for 
determining if military equipment and weapons systems are designed and 
constructed for effective operation and maintenance by qualified mili- 
tary personnel. They are particularly relevant for obtaining valid and 
reliable data required for assessment of the Soldier-materiel interface. 
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PART ONE 

QUESTIONNAIRE DESIGN AND ADMINISTRATION 

CHAPTER 1 

INTRODUCTION 

1-1. GENERAL. The basic tool for obtaining subjactiva data ia tha 
questionnaire. It ii tha moat frequently used and aost difficult to 
construct of the subjective techniques. The questionnaire provides a 
structured method for asking a series of predetermined questions in 
order to obtain measurable expreasions of attitudes, preferences, end 
opinioni. The design of a questionnaire which will produce valid and 
reliable results requires a great deal of skill and experience. Unfor- 
tunately, queetionnaire design and construction cannot be taught from 
books; the requirements for each teat are somewhat different and present 
new end different problems. However, there are certain rulaa and 
principles of questionnaire design and administration which, when 
followed, eliminate some of the more common pitfalls which raault in 
faulty questions end invalid results. The following chapters are 
intended to provide guidance, in an easy-to-understand manner, for 
planning, deaigning, and administering tha questionnaire. The final 
chapter also includes guidance for the analysis and reporting of the 
results of the questionnaire. Appropriate examples of data collection 
and analysis techniques are given in the appendixes. 

1-2.  PURPOSE OF THE QUESTIONNAIRE. 

a. The questionnaire ie a subjective measurement tool for system- 
atically obtaining attitudinal responses from a selected group of indi- 
viduals. The function of the queetionnaire is to conmunicate infor- 
mation. When properly formatted, it alao aids in the tabulation of data 
and analysis of results. The queetionnaire is used to aesess a wide 
variety of qualitative variablae such as comfort, Soldie • acceptance, 
ease of use, and preference. It may be administered to saall groups of 
technical personnel, such as those involved in highly controlled engi- 
neering tests, or to larger repreeentatlve cross-sections of Army 
personnel. 

b. Knowledge of individual or group attitudes provides valuable 
information regarding reactione, feelings, and preferences toward 
military systems. Since attitudee determine behavioi, questionnaire 
responses of a representative sample of the Army population permit a 
reliable estimate of group reactione to military items or systems in 
actual field use. These results also may be used to resolve problems 
prior to type classification and to anticipate and thereby avoid future 
developmental problems. 

1-1 
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c.  The questionnaire Is appropriate for use In all types of tests 
conducted by TECOM.  It should be used to obtain subjevtive data when 
öl)!«.«, l ive measurement Is not feasible and when qualitative data arc 
nveded to supplement objective measurements. 

1-1.  PK0B1.EMS IN QUESTIONNAIRE DESIGN. 

a. One of the most difficult problems to overcome in questionnaire 
vUsign is the misunderstanding on the part of well-meaning Individuals 
as to what a questionnaire is and how It should he used. Questionnaire 
methodology looks deceptlvelv simple — Just ask people questions, add 
up the answers, and you know what they are thinking and why they feel 
that way.  There are those who believe that anyone who ran write well 
nut use a little common sense can construct a good questionnaire.  The 
siTiousness of this faulty assumption Is Illustrated hv the fact that an 
improperly designed and poorly worded questionnaire will still yield 
«{ata In the form of numbers, frequencies, and percentages.  These 
immhers are amenable to statistical analysis and may even produce 
statistically significant findings.  The real tragedy is that, these 
vrronoous findings may be used to draw false conclusions which, in turn, 
loiuribute to faulty critical decisions regarding the military utility 
of an Item and Its suitability for issue to troops. 

b. The questionnaire Is not Just a Hat of questions or a data 
form to be filled out. When properly designed. It Is a scientific 
measurement instrument. Like all such Instruments, however, it must be 
designed In accordance with rules and specifications and with specific 
alms regarding the Item or subject to be measured. Like other measuring 
instruments, the questionnaire Is subject to a variety of errors.  These 
errors include errors in question wording, question sequence, sample 
selection, and the procedures employed In administering the questionnaire. 

c. Use of the sound principles of questionnaire design will 
eliminate many of the problems cited above.  The purpose of this pam- 
phlet is to assist the designer of a questionnaire in avoiding these 
pitfalls and to provide guidance In constructing a questionnaire which 
will produce valid, reliable, and relevant test results. 

1-2 



I 

i: 

0 

TECOM Pam 602-1. Vol I 

CHAPTER 2 

METHOD OF QUESTIONNAIRE DESIGN 

2-1.  INTRODUCTION. The method of questionnaire design applicable to 
the types of tests conducted by TECOM may be divided into five logical 
steps: 

a. Preliminary planning, 

b. Selection of the question form, 

c. Wording of the questions, 

d. Formulating the questionnaire, and 

e. Pretesting and administering the questionnsire. 

Chapters 3-8, Part One, discus« these successive steps in detail. The 
essential elements of each of the five steps involved in questionnaire 
design and construction sre summarised in this chapter. 

2-2.  PRELIMINARY PLANNING. 

a. The preparation of a questionnaire requires great care and a 
background knowledge of the item or system to be tested. Knowledge also 
is required regarding the background of personnel to whom the question- 
naire will be administered, the conditions under which it will be 
administered, and the type of analysis which will be made of the results. 
Too often s questionnaire is prepared on the basis of insufficient 
planning or no planning at all. The problems Involved and the weak- 
nesses in the design are frequently not recognised until such time as 
the data is analysed or the results interpreted. Inadequate planning 
and poor design result in test reports which contain conclusions bssed 
upon faulty findings from Insufficient or inaccurate data. .. 

b. The planning and design for questionnaire construction and 
administrstion are closely related to the experimental design and plan 
tor the entire test. Preliminary planning must include a review of all 
background documents to determine the test critical issues and objec- 
tives which must be answered by quslitative methods, determination of 
the best techniques to us«, frequency of sdministrstion. and the analy- 
sis which will be used. This period of familiarisation should help to 
clarify the objectives and scope of the questionnaire and provide a 
frame of reference within which to work. 

2-1 
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:-K  SELECTING THE QUESTION FüRM. There are three basic question 
form«; 

a.  The open-ond or free-answer, 

h. The dichotomous or two-way, and 

C«  The multiple choice. 

Each form has its merits and disadvantages which the questionnaire 
designer must he aware of and must weigh carefully before final selec- 
tion.  No one question form is superior to the others in all cases.  In 
order to si *ecl one form over another, the designer must be aware of the 
advantages and disadvantages of each and choose that form whirl-, best 
meets the needs of the particular test situation. 

J-A.  PRELIMINARY WORDING OF QUESTIONS.  The most important, and also 
the most difficilt, aspect of questionnaire construction is the wording 
ot the questions. Most authorities agree that faulty or improper 
wording of questions accounts for the greatest source of error in the 
questionnaire technique.  Errors and distorcions in the final data are 
often caused by misunderstanding and misinterpretation of questions due 
to use of an improper vocabulary level and ambiguous phrasing. Famil- 
iarity with the basic principles of good question wording will aid the 
designer in overcoming such errors. 

2-').  FORMULATING THE QUESTIONNAIRE. In addition to selecting the 
question forms and wording the questions, it also is necessary to 
consider such factors as the sequence of the questions and the format 
for presentation and data collection. At this point, consideration must 
hi- ^iven t**- the experimental design and statistical procedures to be 
employed.  Mnally, a check must be made of all questions to insure 
complete and accurate coverage of all data required by the test objec- 
tives and test critical issues. 

2-6.  PRETESTING THE QUESTIONNAIRE. 

a. A queationnaire is subject to many variables and must not be 
assumed to be perfected until it hat been subjected to trial use. The 
trial, or pretest, should be conducted under conditions as representa- 
tive of those of the actual test as possible. The pretest provides an 
opportunity to try the questionnaire out on a small sample of respon- 
dents. The results of this trial may then be used to make revisions and 
improvements as necessary before test administration. The pretest is 
the final and validating step in the method of questionnaire construc- 
tion. 
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b. Thl« flv«-»t«p ««thod autt b« followed carefully 1" th« design 
and conttruction of «ach quattionnalr«. Tha procedure provides a system- 
atic approach for the developaent of a valid and useful subjective test 
instruaent. The chapters which follow elaborate on each of the five 
steps outlined above, concluding with a discussion of data quantification 
and analysis techniques. 
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THAPTER  3 

PRH I Ml NARY   PIJVNNINC. 
■ 

«-I.     INTRODUCTION. 

a. Thoru ire  spccitu   pri 1 iminary  steps whlcli must   be  followed 
>.ii>tullv prior   to  tlu- actual  design ot   the  quest ionna ire.     These 
i u Itide de: ining the objectives t.» be an8w»,''»»d,  determining whether such 
.I'iwiives mav beat  be mei   l)\   quantitative     r  qualitative measurements, 
.l.icrmlning the kind and quantity of  information  required,   the size and 
nuure of  the sample or group to be studied,  and  the  typ«- .<l    lueslion- 
nahv  to be used. 

b. The matter of   questionnaire design   is closely   tilated  to the 
• ncrall  test  plan or exper t:nentai design.     During the development  ol   the 
< \pei imtntal design  it   Is necessary to obtain answers to such questions 
AMI    What  variables should  be measured?    Which variables will  he consttl- 
• iv.d  independent,  dependent,  controlled,  and uncontrolled?    What  kind 
and what size sample will   be used?    The same questions must  be answered 
in planning Che questionnaire,   therefore,  the overall  test   requirements 
must   be thoroughly reviewed to determine how,  when,  where,  and how often 
the questionnaire will be employe-J. 

o.     It   Is helpful   te bev'ln planning Che questionnaire bv deciding 
tvh.it   hypotheses  to test;   thi* will  prove to be a constructive and  time- 
saving approach.     By deciding at  the beginning the hypotheses to be 
lestfd,  the designer is forced to consider what  form the data will 
takt   - frequencies,  percentages, ratios, or scale values.     It  is then 
possible to determine what  tabulations and analyses of  results are 
n.vded  to draw valid conclusions.     From thi« advanced consideration of 
l be  treatment  of  data   it   is possible  to determine  the  tvpe of questions 
that   should be asked and how the data should be quantified,  as well as 
11><   nature of  the test  sample required. 

I-:.     DEFINING THE OBJECTIVES. 

a.    Earlv efforts  in preliminary planning must always be directed 
toward defining the objectives or purposes of  the test  and  those sub- 
obicctives which may best  be answered by use of  the questionnaire.    The 
overall objectives of  the test usually are stated   in  the test directive. 
Ndditlonal  information and an outline of general  copies  to be covered 
ire provided  in the "background  inlormation" or other sections of  the 
directive.     Further guidance concerning what   Information  is needed and 
whv  it   is n.edevl mav be  found   in the requirements document   (Required 
Operation;'! Capability  (ROC),  Letter Requirement  (LR),   Independent 
1 valuation Tlan   (im,  or  Test  D»«tga flan   (TDP)).    Analysis of  these 
>!><   iments will   iu lp to   identify  the qualitative  requirements of   the new 
item or system and will  provide the basis  for  the objectives or sub- 
objectives and  the questions needed to answer  them. 
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b.    Sone «xmmplcs of the qualitativ« information required for the 
evaluation of an itea or aystea are:    auitability or acceptability for 
use and «aintenance, comfort, preference,  fit, ease of operation, 
compatibility, and appearance.    A more complete liating of the important 
characteristics of clothing and equipment which may be assessed by the 
use of the questionnaire are listed at table 3-1.    The original list 
(table 3-1) was later modified by rewriting the characteristics in 
"Soldier language" (paragraph H-6, appendix H).    It is also advantageous 
in some instances to obtain qualitative data in support of quantitative 
measurements of such variables as durability, maintainability,  trans- 
portability, and reliability. 

3-3.     LISTING THE INFORMATION REQUIRED. 

> 

a. After the requirements of the test have been determined and the 
role of the questionnaire clarified, the specific Information to be 
obtained by the questionnaire must be listed. For example, in consid- 
ering the comfort of an Item of clothing. Information will probably be 
required regarding ita fit, restriction to freedom of movement, and 
warmth or coolness. Although the need for this Information may be 
specified In the test directive or requirement document. It is often 
necessary to determine the need for specific data required to meet the 
general objactivea. Care must be taken, therefore. In compiling a 
detailed listing of the Information to be obtained by the questionnaire. 
It ia important to insure that all necessery data are obteined; also it 
is important to avoid unnecessary collection of Information which ia of 
no benefit In anawering the objectives. 

b. The liating of information required ia one of the greateet 
time-saving devices in questionnaire construction and ita importance 
cannot be overemphasized. One of the reaaona for ita importance is the 
fact that queationa will be designed later to cover each of the points 
Hated. It must be decided at thia time, early In the planning stages, 
which of the points should be covered by the questionnaire and which of 
the polnta could more adequately be covered by objective measurements. 
If this step is omitted or considered lightly, a great deal or time and 
effort may be expended in deaigning unneceesary questions resulting in 
useless data. 

3-4. CONSIDERING THE TEST GROUP. Another aapect of preliminary plan- 
ning concerns the teet sample or group to whom the questionnaire is to 
be administered. The designer of the questionnaire must adapt the 
questions to the test ptirticipanta who make up the teat group. To 
accomplish this, there are several things that must be known or deter- 
mined about the test group. 

t 3-2 
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TABLE 3-1 

IMPORTANT CHARACTERISTICS OF CLOTHING AND EQUIPMENT 

.) 

a.  Original List b.  Modified Lift 
■ 

1       Appearance Good Looks 

j       Style Stylish 

Color Right Color 

|        Fit 
i             ... 

Fits Well 

Personal Comfort ■ .- 
j     ■                ,   . 

Personal Protection 
■• .- 

Item Quality (Durability) 

Comfortable 

Protecta Me 

Rugged 

Item Usefulness Many Uses 
■ . •            ■■ . ■ 

Item Effectiveness Servee Purpose 
i 

' ■   Necessity 

Maintenance 
1       i                                           ' 

Easy to Care For 

Ease of Handling and Carrying 
■• ■          ■ ■  .  . 

Eass of Operation 

Easy to Hsndls snd Carry   i 

i 

Interference with Activities 
< ■■      ■ ■■   ■      vtiL    ■ 

Not Get in Way 
1  ■ ■                -♦.*-, 

1    Eass of Wearing 
i •■      '   . ' 

Convenient 
1 

Design Aspscts Well Designed 

Physical Dimensions Right Size 
■  : ■    '    '' ■       ■ ■  .■ 

Weight Right Weight 

Protection for Clothing and 
Equipment 

Protects Clothing and 
Equipment             \ 
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•• Ropr^itenUt lyyuewa.  First, It is important that the teat group 
be representative ot rh» eventual users in terms of the relevant factors 
which are likely tu effect the test results. These factors may vary 
from test to teat but generally include, as a minimum, training, MOS 
(Job proficiency), skill level, intelligence, education, physical 
profile, and anthropometric dimensions.  Unless care is taken to insure 
representativeness uf the test group, valid inferences cannot be made 
from the results obtained. 

h- San^pla Site. The site of the selected sample is important in 
determining the type of questionnaire to be employed.  A test with a 
sample size ranging from 1 to 20 participants should normally employ a 
personal or guided interview type queationnaire, while one involving 20 
or more participants should normally employ a self-administered question- 
naire. Determination of optimum sample size is dependent upon many 
factors, auch as the type of sample required, the number of participants 
available, the number and types of Items to be tested, the statistical 
confidence level, and precision of measurement. Entire booka have been 
devoted to the subject of sampling. Sample selection is mentioned only 
to point out that it la a factor which should be considered during the 
planning stages of queationnaire design.  It is recommended that indi- 
viduals who are interested in a more comprehensive discussion of sample 
selection techniques consult one of the referenced texts on this subject 
(paragraphs H-4, H-7, and H-ll). 

c Background. Knowledge of background Information about test 
participants is important in determining the form and level of the 
queatlons to be used. Such information as the level of education of 
participants and ability to verbalize will aid in wording questions; 
words or terms which are beyond or excessively below the level of 
comprehension of the group must not be used. The efficacy of some 
rating scales, for example, depends to a great extent upon the ability 
of the group to understand the scale. The Importance of background 
Information will be more evident from the succeeding discussion of forms 
of questions. 

d. Previous Training and Experience. Consideration also must be 
given to whether or not the test participants have had previous experi- 
ence with the item under test or with similar standard items.  If test 
participanta have had experience, it is desirable to know whether the 
previous experience was obtained during training, controlled field 
exercises, normal usage, or in a combat environment. Such knowledge is 
helpful In constructing the questions to take advantage of the previous 
experience or. if appropriate, in designing the study to allow for the 
possible variable effect of different levels of previous training or 
experience among the teat participants. 

O 
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1-S.  SELECTING THE TYPE ÜF QUESTIONNAIRE.  PreUmlnar> planning also x ) 
must Include consideration of the type of questionnaire to be used.  The 
iwo ivpea of questionnaires which meet the requiremenis of most test 
situations are the Interview questionnaire and the self-administered 
questlonnair«.  Each type has characteristics and requirements which 
makf It suitable for a particular use. 

a.  The Interview Questionnaire.  The interview questionnaire is a 
nuided type of questionnaire which is usually preferred for obtaining 
Hubfective data from a small group consisting of 20 or less teat partici- 
panis.  The Interview questionnaire, sometimes referred to as an inter- 
view guide. Is designed to bo  administered by interviewing a respondent, 
asking the preworded questions exactly as written and directly from the 
questionnaire.  The responses are recorded by the interviewer in the 
appropriate spaces provided on the questionnaire form.  Since this 
technique provides for a face-to-face discussion wi'.n each respondent. 
It is possible to obtain detailed information of a specific nature. 
Also, it is possible with this method to follow up a general response by 
probing for details which could not be obtained otherwise.  Another 
advantage is that this technique overcomes reading or comprehension 
difficulties, ther'by minir.izing misunderstandings and improving the 
reliability of the results.  The disadvantages of the interview ques- 
tionnaire are the time required for administration and the availability 
of qualified Interviewers.  An example of the interview questionnaire or 
interview guide is shown at appendix A. 

b. The Self-Administered Questionnaire.  The self-administered 
questionnaire is ideal for obtaining subjective data from large groups 
consisting of 20 or more test participants.  This type of questionnaire 
may be used to obtain large quantities of data in a short time with 
little effort expended for administration of the questionnaire; it may 
be administered to individuals or groups.  It does not require skilled 
interviewers and can be completed in less time than the interview 
questionnaire. However, it does require a great deal of care In design 
and preparation to Insure readability and lack of ambiguity.  The need 
for follow-up questions must be anticipated and included where appro- 
priate to insure that responses are clarified. An example of the self- 
administered questionnaire is shown at appendix B. 

c. Factors Determining the Type of Questionnaire.  Factors which 
must he considered in determining whether to use the interview ques- 
tionnaire or the self-administered questionnaire include the size of the 
test group, the time available for administration, the conditions under 
which the questionnaire mudt be administered, the availability of 
qualified interviewers, and the group to be tested.  In • particular 
test situation, any one of these factors may outweigh all the others; 
however, all of these factors must be weighed when considering the type 
of questionnaire to be employed. 
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3-6.    REFBRBHCES.    So paragraph« H-A, H-6, H-7, and H-ll, appandlx H. 

3-7.    SELECTED READINGS.    Saa paragraph« 1-5 and 1-6, appendix 1. 
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CHAPTER A 

SELECTINC, THE QUESTION  FORM 

4-1 

4-1.  INTRODUCTION.  There are several forma of questions available for 
use In developing a questionnaire.  Authorities in the field of market 
research and public opinion polling favor the uae of one form of ques- 
tion over another tor specific purposes.  No one form, however, has 
proved superior for all uses.  Each question form has its own merits 
which make it preferable for use in a particular situation. Therefore, 
a well-planned questionnaire will use a variety of question forms to 
obtain the required data.  The three principal forms of questions used 
In questionnaire construction are presented In this chapter.  These are 
the tree-answer, dlchotomous, and multiple choice, along with their 
v..i tat Ions.  The advantages and disadvantages of each type are dls- 
.ussed. 

i-2,  THE FREE-ANSWER QUESTION. 

a. Free Expression.  The free-answer, or open end, question Is so 
named because with this question form the respondent freely expresses 
his/her feelings or Ideas In his/her words.  It Is an easy question form 
to use and solicits a wide range of possible answers when all alterna- 
tIves are not known. It is particularly useful in a pretest question- 
naire to determine alternative responses prior to construction of the 
final test questionnaire. The response to the free-answer question is 
not restricted by predetermined alternatives from which the respondent * ' 
must choose.  This free-answer situation makes it a valuable question 
form since it elicits the respondent's opinions uninfluenced by pre- 
conceived ideas of the test designer.  Unfortunately, this same charac- 
teristic makes it one of the most difficult forms to use since the 
response depends upon the knowledge of the respondent and his/her 
ability to verbalize. 

b. interview Questionnaire. When used in the interview question- 
naire, the value of the free-answer question is largely dependent upon 
the ability and skill of the interviewer.  It la often difficult for the 
interviewer to avoid expressing his/her feelings during the course of 
the conversation, thereby influencing the respondent. This Is particu- 
larly true In a case where the respondent has difficulty expressing 
himself/herself.  The validity of the results obtained from this form of 
question, when used in the Interview questionnaire, is largely dependent 
upon the training and skill of the interviewer. 

J 
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c. S«lf-Ad«lnl»ffd QuMtlonnair«. Difficulties also may b« 
encountarad vh«n thla foia 1« u««d in th« salf-admlnlstarad quaation- 
naira bacausa a raipondant may ba raluctant to take the time to fully 
respond to the question. Another dieadvantage of the free-answer form 
Is the fact that suomarising and analysing the wide variety of reaponses 
which are possible with this form is difficult and time-consuming. In 
tests involving s large number of reapondents or a large number of 
questions which must be tabulated and analysed, the data analyais 
problem can become a major consideration in determining the form of 
questions to employ. Bxamples of the free-snswer form of question are: 

(1) What do you like beat about the XM-69 grenade launcher? 

(2) How does the XM-69 launcher compare with the XM-38 with regard 
to ease of maintenance? 

< 

(3) Do you have any additional comments or suggestions to make, 
either favorable or unfavorable, regarding the XM-69 launcher? 

d. Free-Answer Forms. The free-anawer question may be employed in 
several different forme to meet the needs of s specific questionnaire. 
The questionnaire designer muet be familiar with each of the forms since 
one or more of these types are normally employed in a single question- 
naire. 

(1) Follow-up Queetions. 

(a) The free-anawer form is most oftsn used ss a follow-up ques- 
tion to a previoua question on the same topic. It is designed to obtain 
additional specific information. An example of the free-anawer queation 
uaed in this manner in an interview questionnsire is as follows: 

"Did you have any difficulty in attaching the reserve parachute to 
the harness?" (check one)  Yes    No  

If yes, "What seemed to cauae the diCficulty?"   

This type of question permits the use of one or more short follow-on 
questions regarding difficulties which ths respondsnt may have encoun- 
tered during the teat. It providea a means of probing for more deteiled 
information related to difficulties experienced by the respondent. 

(b) The follow-up question slso may be used to determine the 
reason for making a specific choice, as in the following example: 

"Which do you like better, helmet A or helmet B?" (check one) 
A~      B 

0 
"Why do you prefer this type helmet?" 
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(c) The follow-up question should be worded as a complete inter- 
rogative sentence rather than "Why?" or "What?" A respondent usually 
lias more difficulty understanding and answering a one-word follow-up 
question than a complete question. The difficulty is related to the 
fact that use of the one word "Why?" or "What?" tends to disrupt the 
continuity of thought. The respondent, upon first hearing the one-word 
question, may feel that his/her decision is being questioned. The 
likelihood of such a misunderstanding may be reduced during the inter- 
view questionnaire by exercising care in the tone of voice used to 
express the question. Constant repetition of the one-word query after 
each question also creates a certain amount of monotony or a "the heck 
with it" attitude on the part of the respondent. Whenever possible, a 
i-omplote sentence should be used Instead of the one-word question to 
overcome these difficulties. 

(d) It is desirable to vary the wording of the follow-up ques- 
tions.  Some examples are: 

1. "Please explain the difficulties that you had." 

2. "What, in your opinion, makes that one the best?" 

3. "What were your particular reasons for choosing this one?" 

Even though a complete sentence is used to ask the follow-up "Why?" or 
"What?" question, the questionnaire designer and administrator must be 
aware of additional difficulties which exist. 

(e) In the use of the interview questionnaire, the Interviewer's 
Job is to obtain a specific answer to the question, not one which avoids 
the issue.  For example, the reply "I don't like the M-16 because I 
think the M-1A is better" does not directly answer the question; it is a 
restatement of the fact and not the reason for the preference. Such a 
restatement is often an indication that the respondent does not know or 
has not analyzed for himself/herself the reasons underlying his/her 
attitude or opinion. In such a case, the interviewer should probe to 
determine whether such a reply indicates a true lack of knowledge, a 
misunderstanding of the question, or an inability to verbalize the 
answer. 

(f) Another difficulty which might arise in the use of the "Why?" 
or "What?" question is that of determining the validity of the reason 
given.  The interviewer may sense that the respondent has a limited 
insight as to the reason for his/her opinion or actions.  Unfortunately, 
there is no simple means of determining whether or not a response is 
valid.  When there in a question regarding validity, the interviewer 
should probe for the answer while taking care not to "lead" or bias the 
respondent.  Often, the respondent needs more time to think about the 
question.  The interviewer, in this case, should be patient and repeat 
the question slowly and distinctly. 
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(2) Th« Argu—nt QuMtlon. A second typ« of free-answer question 
Is referred to es the "erguaenT' type and consists of two parts. It 
attempts to obtain Information as to the merits of the Item aa well as 
Its faults. The "argument" form usually consists of a question such as, 
"What do you like bast about the XM-21 system?" followed by, "What do 
you like laaat about the XM-21 system?" This Is a useful form when It 
Is neceesery to obtain as much Information aa possible on one type of 
Item, especially when the respondent Is familiar with only one Item. It 
may alao be used to compare two or more Items Indirectly. 

(3) The Information Question. The "information" type of question 
is a familiar form which is usually employed to obtain demographic data, 
such aa name. Job, age, rank, etc., required for completing the baalc 
data aectlon of the questionnaire. While the question form may appear 
simple, a great deal of care must be given to the use of the one-word 
question, alnce it may be misunderstood or misinterpreted if not clari- 
fied. For example, the word "Job," without further clarification, could 
be Interpreted by the respondent in any of the following four ways: 

(a) The respondent's present duty position; title; 

(b) Military occupational specialty (MOS); 

(c) The type of work he/aha la actually doing; or 

(d) His/her civilian occupation. 

Such difficulty In meaning often occura in the Interpretation of a one- 
word question because of a lack of adequate clarification.    Care must be 
taken to describe exactly the information required, auch as "MOS  (pri- 
mary)," "training (military schools only)," or "date (day, month, year)." 

(4) The Suggestion Question.    The "suggestion" type of question is 
a valuable device and should be employed at, or near, the end of a 
questionnaire.    This free-anawer type of question is used to obtain 
suggeetlons regarding the dealgn, operation, maintenance, or training 
for an Item under test.    The respondent may be asked questions such as, 
"How could this item be improved?", or "What auggestions or criticisms 
do you have of this item?"    By asking auch a question of a participant 
with "hands-on" experience. It is often possible to obtain suggested 
improvements or modifications which the test planner or observer may 
have overlooked.    Every respondent will not answer this type of ques- 
tion, but experience has shown that those who do answer offer valuable 
information which fully Justifies its use. 
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(5) The Probing Que»tlon. A "probing" type of question may be 
>»dded at the end of a questionnaire In an attempt to obtain additional >, ) 
opinions or Ideas not covered by the preceding questions. The primary 
requirement of a probing question Is that It must not Influence the 
reply of the respondent In any way. The question "Do you have anything 
else, either favorable or unfavorable, that you would like to say about 
the item?" meets this requirement.  It avoids suggesting an answer either 
for or against the Item, while at the same time providing the respondent • 
with an opportunity to present his/her Ideas. 

e. Care In Use of Free-Answer Form. Although the free-answer type 
of question generally provides a great deal of useful data, care must be 
taken not to use It Indiscriminately. When used frequently In the same 
questionnaire, the respondent may lose Interest due to the extra effort 
required on his/her part to answer the questions. He/she also may 
become apathetic and avoid giving complete or responsive answers. The 
free-answer type of question must be used with discretion and should be 
employed primarily in a case where probing is necessary In order to 
determine the underlying reason for a certain response or to avoid the 
possible suggestion of an answer. 

f. Precoding the Response. In an Instance when It Is possible to 
anticipate in advance the most likely responses to a free-answer type of 
question, it may be advantageous to precede the question. Precoding 
involves the categorizing of anticipated responses into specific groups 
or categories.  This simplifies the recording of the responsefs) by the 
respondent or the interviewer, since all that is required is the place- 
ment of a mark "X" or 'V" opposite the selected category. This method 
is illustrated by the precoded answers to the following questions: 

(1) "How many rounds did you fire today? (check one)" 

(a) None [1 

(b) i-5o n 

(c) 50-100 £7 

(d) More than 100 [1 

(2) '"What kind of terrain did you drive over today? (check one 
or more, as applicable)" 
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(a) Paved roads l_ I 

(b) Graveled roads   £j 

(c) Dry dirt roads   /_/ 

(d) Wet muddy roads   j_l 

(e) Cross-country trails   J_J 

(f) Other (describe)   

This type of preceding saves tine for the interviewer or respondent and 
the data analyst. Methods of categorizing and preceding the responses 
are discussed in greater detail in chapter 6. The questionnaire designer 
must be aware of the advantages and disadvantages of use of the free- 
answer type of question; the advantages and disadvantages are summarised 
in table 4-1. 

( 
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TABLE 4-1 

ADVANTAGES AND DISADVANTAGES OF USE OF THE FREE-ANSWER TYPE OF QUESTION 

Ü 
Advantages 

I.    Uninfluenced ■ allows a 
respondent  to give his/her free 
answer,  ungulded by a preconceived 
idea or suggestion. 

2.    blicits a wide variety of responses. 
(A good  type of  question to use in 
the pretest  form of the questionnaire 
to insure that all possible forms of 
reply are  included.) 

},    A good  introductory type of question 
for the interview questionnaire.    It 
aids in establishing rapport by 
making a respondent  feel  that he/she 
is playing an important  role in the 
Interview and that his/her idea is of 
value. 

t*.    Provides background information 
which is often valuable for 
interpreting other responses. 

b.    Most valuable form for soliciting 
ideas,  suggestions, and reasons 
for opinions. 

4. 

5. 

Disadvantages 

Time-consuming - lack of 
uniformity in responses - 
requires a ^reat deal of 
time to classify, code, and 
quantify for a meaningful 
interpretation. May be 
misinterpreted by the coder. 

Poor or incomplete results may 
be obtained due to the inability 
of a respondent to verbalize 
his/her observation and opinion. 

More effort required by 
respondent may result in 
resistance to completing 
answer or to responding at all. 

Usefulness and validity of the 
response is more dependent upon 
the skill of the planner and 
interviewer than any other 
question form. 

Difficult to obtain a specific, 
valid response without 
influencing the reply. 

J 
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4-3.  THE DICHOTOMOUS QUESTION. 

a. Ho«t Co—only Uaad. Th« dichotomoua, or two-way, queation la 
tho «oat cooBonly uaad type of quaatlon bacauaa of Ita simplified form. 
It provides for two poaslblc altcrnatlvca, auch aa yes-no, aatlafactory- 
unsatlafactory, and approve-dlsapprove. From two directly opposed 
alternatives, a rcapondent Is askad to choose one.  In addition to the 
two choices, a "no opinion" or "no experience" option may be Included 
for tha respondent who la unable to aelect one of the two cholcea 
provided. The declalon to uae a "no opinion" or neutral point In the 
formulation of a queation should be made only after careful considera- 
tion of the effecta on the analysis and final rcaulta. Refer to para- 
graph H-5, appendix H, for a detailed dlacuaaion of the use of neutral, 
or mid-, polnta. 

b. Choice of One Alternative. Tha dichotomoua form doea not offer 
the reapondent an opportunity to axpreaa hla/har pcraonal view beyond 
the choice of ona of tha two altematlvea. Therefore, thla form la the 
easiest type to administer. The following arm examples of dichotomoua 
queatlona applicable to tests of military equipment: 

(1> la the digital altimeter aatlafactory or unaatlafactory for 
uae under nighttime flying condltiona? (check one) 

Satiafactory /T    Unaatlafactory /~7     No opinion f~J 

(2) Did you have any difficulty in adjuating the harneaa of the 
T-19 parachute? (check one) 

Yea [J No [J No Experience [J 

(3) Were your feet warm or cold? (check one) 

Warm [J Cold [J 

(4) Were you issued the M-69 mask?  (check one) 

Yea £7     No £7 

(5) Do you conaidar thla combat pack acceptable or unacceptable 
for military uae? (check one) 

Acceptable /~7     Unacceptable (~1 
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c Stating One or Two Alternatlva. When formulating the dlchotomous 
question, doubt often arises as to whether one or both alternatives 
should be stated.  In questions 4-3b(l), (3), and (5), for example, both 
altornatlves are stated, whereas In questions 4-3b(2) and (4), one 
choice is ~iven and the other implied.  In many Instances, as in question 
4-)h(2), 1  is awkward to state both alternatives; to state both alternatives 
in this question would result in an awkwardly worded and perhr.ps confusing 
question.  There are many Instances where, for the sake of clarity, it 
Is desirable to state one alternative; however, it is generally considered 
(o he good practice to state both alternatives.  The reason for this is 
U)>' fact that there is a tendency for the stated choice to he selected 
more often than the unstated or implied choice.  By stating both alternatives 
.i hullt-ln bias in favor of the stated choice is avoided. 

d. Forcing a Choice.  The question of whether or not the respondent 
should be forced to make a choice between only two alternatives arises 
in the construction of a questionnaire.  The truly dlchotomous question, 
such as those shown in subparagraphs 4-3b(3), (4), and (5), above, is a 
forced-choice question.  In each of these examples the respondent is 
provided only two alternatives, i.e., warm or cold, yes or no, and 
acceptable or unacceptable; he/she is forced to choose one of the stated 
categories.  This kind of dlchotomous, forced-choice question does not 
provide a middle ground nor does it provide for another level or degree 
of response between the two extreme categories.  In many circumstances 
the forced-choice question is desirable since the respondent must 
crystallize his/her ideas and make a definite decision.  The forced- 
choice question simplifies the analysis of the data since there are only 
two responses to be dealt with. Also, when a middle response is provided, 
there is a tendency for the respondent to pick this category as an easy 
way out without giving much thought to the question.  On the other hand, 
when a genuine middle ground exists, forcing a response into a dichotomy 
may produce a distortion in results.  The solution to the problem of the 
forced-choice may he found by assessing the degree to which respondents* 
opinions are likely to be crystallised and the requirements of the 
particular question or Issue being evaluated. 

e. The Unstated Middle Category. 

(1) Another approach to the problem of the forced-choice question 
is the use of the unstated middle category.  This involves providing a 
middle response among the possible answers, but not stating the middle 
uround in the question.  In this way it is possible to use the dlchotomous 
question with the advantage of forcing a choice, but allowing an escape 
for the respondent who is unable to accept one of the extremes without 
altering his/her true opinion. Use of the unstated middle ground and 
its effect on the results obtained ar«» shown in the following example 
(paragraph H-9, appendix H): 
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"After the war do you think th« Federal Governaent should regulate 
gas and electric companies more or less than It did before the war 
started?" 

More  40Z     Same  23Z     Less  18Z     Don't Know  19Z 

"After the war, do you think the Federal Government should regulste 
gas and electric companies more, less, or about the same as It did 
before the war started?" 

More  23Z     Same  54Z     Less  10Z     Don't Know  13Z 

Many more replies were received in the "same" category when it was 
stated than when it was not stated. This example serves to illustrate 
the advantage of using an unstated middle category in the alternative 
responses of a dichotomous question. The advantage diminishes, of 
course, if the same question is repeated at a later date to the same 
group of individuals since they may remember that the middle category is 
listed as a response alternative. 

(2) The concept of the unstated middle category also may be 
applied to terms such as "no difference" and "equal." However, it must 
be remembered that the use of one of these middle categories within a 
question results In a tendency to select the middle ground as an easy 
way out. By omitting thla choics from the question an attempt may be 
made to force a respondent to make a choice between the two alternatives 
which era stated. For example: 

"Which altimeter was easier to rsad, the standard or the digital?" 
(check one) 

Standard     [1 
Digital      [J 
Both the same /~ 

f. Don't Know Category. Often, a dichotomous question provides a 
"don't know" or "no opinion" category within the possible answers, as 
shown in example questions 4-3b(l) and (2). This category serves the 
important purpose of allowing a respondent with insufficient experience 
on the item to provide an honest rssponse without distorting the results. 
Whenever there is a possibility that some respondents nay have had 
insufficient experience with the item at the time the questionnaire is 
to be administered to have formed a definite opinion, one of these 
categories should be Included. However, such categories should be 
reserved only for this type of situation. Every attempt must be made 
when designing a question to discourage the "lazy" respondent from using 
a "middle" or "don't know" responss. "Don't know," "no opinion," and 
other such neutral responsea must bs avoided if possible, particularly 
when the test sample size is small, i.e., 20 or less respondents. In 
this case, it Is better to force a choice than to lose much needed data. 
A summary of the advantages and disadvantages of use of the dichotomous 
type of question is shown at table 4-2. 
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TABLE 4-2 

ADVANTAGES AND DISADVANTAGES OF USE OF THE DICHOTOMOUS  TYPE OF QUESTION 

Advantages Disadvantages 

1.    The greatest advantage of use of 
the dichotomous question  is that It 
Is simple to administer and tabulate. 

It forces a respondent  to 
crystallize vague opinions 
and to make a decision. 

3.    Easy question for a respondent 
to answer without requiring 
verbalization or explanation. 

3. 

The primary disadvantage is 
that  it provides for no degree 
of qualification of opinion, 
but forces a respondent  to 
choose one of two alternatives 
given.    Makes replies appear 
definite when they may not be. 

A slight  language difficulty 
or misunderstanding of one word 
can change the answer from one 
extreme to the other. 

Danger of oversimplification 
by question designer in attempt 
to force the response into two 
arbitrary categories. 

■ 

■ 

■ 
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4-4.    THE MULTIPLE CHOICE QUESTION.    Th« multiple choice question la a 
compromlae between the dlchotomous queatlon with its two alternatives 
and the open-andt or free-reeponae, queatlon with Ita Infinite nuaber of 
possible reaponaea.    The multiple choice queatlon offers a respondent a 
specific number of alternative replies.    Thla form of queatlon la 
particularly uaeful when the issue cannot be divided into two mutually 
exclusive categories or when various levels or degrees of opinion are 
desired.    The multiple choice responses are easily tabulated and scored 
so that data analysis is relatively quick and eaay.    It alao requires 
leaa time per reapondent to complete than the open-end queatlon and, 
therefore, la more likely to produce the desired data.    The multiple 
choice queatlon, however, requirea a great deal of care in the wording 
and aelection of alternativea.    The queatlon designer must have sufficient 
knowledge of the item or system to sslect the most meaningful and valid 
alternatives or muet obtain a Hating of the possibls altsrnatives from 
other qualified individuals by use of a pretest questionnaire.    Such s 
questionnaire must employ open-end questions to obtain as much infor- 
mation as poaaible about the relative importance of varioua item chartc- 
teriatlca.    The multiple choice queatlon la extremely vereatile and may 
take many forma, aa followa: 

a.    The Baaic Multiple Choice Queatlon. 

(1)    The baaic multiple choice queatlon providea a reapondent with 
from three to five reaponae alternativea.    The reapondent la instructed 
to aelect one of theae reaponae alternativea as representing his/her 
choice or opinion regarding a preferred item or item characteristic.    As 
in all variationa of thia form of question, it serves the important 
function of presenting all possible responses ao that each alternative 
haa an equal chance of being selected.    The following are examples of 
the basic multiple choice queatlon: 

(a)    Which of  the following colors do you prefer for the plastic 
ssrving trays?    (check one) 

Green    / / Brown    If Yellow   l_l White    l_l 

(b)    Which type of sleeping bag closure did you like beat? 
(check one) 

Snapa    /~7 Velcro   j[J Zipper   £7 
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(c) What do you consider the most Important characteristic of the 
XM-70 weapon? (check one) ^ > 

Weight £7 

Ease of maintenance /T 

Portability £7 

Accuracy rj 
m 

Other (specify)     /"/     

(2) The responses to a multiple choice question may be worded In a 
variety of ways; the responses may be single words, phrases, or complete 
sentences.  In some forms of the multiple choice question, the responses 
may consist of a ssrles of statements and the respondent asked to check 
the one which mott closely agrees with his/her feelings. In the wording 
of question responses It Is Important that the responses be simple and 
as brief as possible. The various alternatives should contain approxi- 
mately the same word length and degree of simplicity so that a respondent 
will be likely to give equal consideration to all alternatives. The 
advantages and disadvantages of use of ths basic multiple choice ques- 
tion are summarised at table 4-3. 

' » 
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TABLE 4-3 

ADVANTAGES AND DISADVANTAGES OF USE OF THE BASIC MULTIPLE CHOICE QUESTION 

3. 

AdvnUlM 

The main advantage of ua« of the 
baalc multiple choice queation la 
the ability to obtain opiniona 
of varying degreea. 

It la simple to edminiater« 
tabulate, end analyse. 

It is easy to complete and 
therefore, suitable for admin- 
istration to a large group. 

Diaadvantagee 

1. Wording of queation and 
alternatives requires great 
care to inaure validity. 

2. There ia a danger of omitting 
aome important reeponees. 

3. By placing all alternatives 
on an equal baaia for 
consideration, some points may 
be overemphaaised which would 
not otherwise be considered by 
a raapondent. 

• 
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b. Th« Chtckliat Qu«»tion. 

(1) The checklist la a for« of Che multiple choice question. It 
consists of a statement followed by a list of three or more alternatives 
from which a respondent is asked to choose. The checklist question 
differs from the basic multiple choice question primarily in that a 
respondent is expected to choose more than one answer. The list of 
terms, or Alternatives, for a checklist is usually derived from the 
administration of a pretest questionnaire to insure that applicable 
terms arc not left out. It is Important that every effort be made to 
include all applicable alternatives to avoid biasing the results. 
Examples of checklist questions are: 

(a) Which of the following types of beverages did you drink with 
the ready-to-eat meal? (check one or more) 

Ü 

Coffee n 
Water O 
Tea a 
Milk a 
Hot chocolate o 
Other 

o 
(b) Which of the following items of footwear did you wear with the 

XM-19 skis? (check one or more) 
__ 

Leather combat boots J_J 

Ski boots £7 

Insulated boots     l~J 

Mukluks £7 

Other   

(2) The advantage of the checklist question is that it serves as a 
reminder to a respondent who might otherwise fall to recall a relevant 
experience or situation. By listing all of the relevant character- 
istics, each characteristic has an equal chance of being remembered. 
The Important point is that all possible characteristics must be listed 
or provision must be made for a respondent to add to the list by use of 
the "other" category. 
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(3) The ui«fula«ia of th« checklist question, therefore, depends 
upon the validity and completeneas of the list. Enunersting the items 
or situations for the respondent makes this type of question advanta- 
geous to use in place of the free-answer question under certain condi- 
tions. When a respondent is required to recall the specific items used, 
experiences, or characteristics of an item, fever replies are obtained 
than when a checklist is used. This does not mean that the checklist 
should be used as a substitute for the free-answer question in all 
cases. It should be used as a substitute only when an accurate account 
of all experiences is desired or essential to the evaluation. Care must 
be exercised in the use and placement of the checklist question within 
the questionnaire to avoid suggesting replies to other questions which 
night not ordinarily be recalled. The advantages and disadvantages of 
use of the checklist question are lieted at table 4-4. 

I 
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TABLE 4-4 

ADVANTAGES AMD DISADVANTAGES OF USE OF THE CHECKLIST QUESTION 

Advantag«« Dlaadvanf gat 

1. Results in a highar proportion 
of rapllaa than If the respondent 
were aaked to recall the Items 
or characterIstice. 

2. In some casea it may be more 
reliable than the open-end 
question since all responses 
are on an equal basis for 
selection. 

1. It tends to suggest answer a to 
other questions or bring to mind 
events which otherwise would not 
have been important enough to 
t«member. 

2. All possible answers must be 
included in the listing for 
reliable reaults. 

o 

J 
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c. Th« Ranking Qu«ttion. 

(1) Arr>na«m«nt. Ranking means arranging In order with regard to 
some specified comson dimension such as comfort, fit, taste, or overall 
preference. The ranking queetlon Is used for ranking or comparing 
standard and experimental Items or In comparing a number of experimental 
itema among themeelves. The question also may be used to compare or 
rank specific characteristics of one item against similar character- 
istics of another item. Adjectival rankings should always proceed from 
the "most preferred" to the "least preferred" and from "best" to "worst" 
characteristics. The order of placement of the rank responses also 
should remain the same for different questlone or different character- 
istics to reduce the probability of marking error by a respondent. The 
order and sequence of questions and responses are discussed in more 
detail in chapter 6. The following are examples of ranking questions: 

(a) How would you rank the four types of armor vests (A, B, C, and 
D) which you have worn with regard to comfort? (1 ■ most comfortable, 
4 ■ least comfortable) 

1.   

2.   

3.   

A.   

(b) How important are the following features of the XM-27 launcher 
for portability through the jungle? (Place 1 beside the most important, 
2 beeide next moat Important, etc.) 

Position of carry   

Length of tube     

Weight   

(c) Rank the following meat items of the ready-to-eat meal in the 

order of your preference. (1 ■ most preferred, 2 ■ next most preferred, 
etc.) 

Hamburgers       

Sausage patties    

Corn beef hash     

Heat balls       

Beef stew        

Chicken & noodles   
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(2) Formulation.  In formulating the ranking question, the ques- 
tion designer must be very clear about the results required. Ranking of 
preference or order of "merit" (like, dislike), for Instance, may 
produce confusing results since the response does not reveal the reasons 
for the respondent's ranking. The response also may be misleading. For 
example, it may be assumed that a new experimental weapon is most 
preferred (ranked number one) for its greater accuracy when actually the 
higher rank may have been given because of its lighter weight or ease of 
maintenance. A ranking on a somewhat vague dimension may be used ss s 
preliminary step in an exploratory series of questions. A follow-up, or 
"Why?" or "What?" type question should then be used to obtain the reason 
for the response. It is best to stste the specific characteristic to be 
ranked, as in example 4-Ac(l)(a), above, and make no assumptions regarding 
the basis for the ranking. This question should be followed up by s 
"Why?" question to determine the resson for the "comfort" or "discomfort" 
ranking if this is Important to the evaluation of the item. The reasons 
given for the "comfort" or "discomfort" ranking often provide the basis 
for csusal analysis - which aids the responsible developer in making 
medificatlons and improvements. 

(3) Limitations.  There sre limits to the number of rankings that 
a respondent should be asked to make, dependent upon the type of charac- 
teristic or item to be ranked and the extent of the respondent's famil- 
iarity and experience with this or similar items. Under normal circum- 
stances, a respondent should not be expected to reliably rank-order more 
than five items. It must be remembered that ranking reveals nothing 
about the differences between ranks. It should not be assumed, for 
Instance, that the "distance" between ranks one and two is the same as 
the "distance" between ranks two and three. Ranking tells you the order 
or sequence, only, and nothing about the interval between the ranks. If 
information is needed regarding both the direction and intensity of 
differences between items or characteristics, s rating or scsling 
technique should be used. The use of rating scsles is discussed in 
detail later in this chaptsr. 

(4) Measurements. For purposes of analysis, the measurements 
obtained are classified as ordinal, or ranking, scales. The median is 
the most appropriate statistic for describing the central tendency of 
rank scores. Nonparametric ststistics should be used for hypothesis 
testing (paragraph H-10, appendix H). 

o 
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(5) Method» of Ranking. There are several methods of wording 
ranking, or comparison, questions, as shown In the examples above. The 
usual method la to require that the respondent rank the Items from "moat 
preferred" to "least preferred" or from "beat" to "worst" as In question 
4-Ac(l)(c). It must be remembered that the reliability of the results 
obtained when the respondent Is asked to rank more than four or five 
Itcma la greatly dependent upon his/her comprehension and experience 
with the Items. Therefore, under most circumstances. It Is best to 
limit the number of Items or characteristics to be ranked to four or 
five. 

(a) Paired Comparlaons. If It Is necessary to rank more than five 
items, two alternate comparison methods may be used. The first of these 
methods Is the "paired comparison method." In using this method, the 
respondent is requested to make a comparison between each Item and every 
other Item, but only comparing two items at a time. To obtain the 
desired rank-order from thla procedure, it la necessary to Include all 
possible combinations of pairs. I.e., A&B, A&C, AW), MC,  B&D, C&D. For 
alx items this method requires IS comparisons (1/2N(N-1)), and the 
number of comparlaons Increases rapidly when the number of Items la 
Increased (for 10 items, this method requires 45 comparisons). The 
"paired comparison method" is Involved and time-consuming for use In a 
questionnaire when the number of comparlaons exceeds five or six. For a 
more detailed explanation of the uses of and analysis methods employed 
with the paired comparison technique, refer to the reference cited In 
paragraph H-3, appendix H. 

(b) Humerlcal Ratln|s. The second method Involves the use of a 
numerical rating. In this method the respondent Is asked to rate each 
item by means of a numerical rating scale. This Involves the selection 
or assignment of a numerical value, e.g., 1 through S, to each item 
rated. The items are then ranked statistically by comparing the rating 
received for each Item. These indirect ranking methods are considered 
to be more reliable than asking a respondent to rank a large number of 
items directly. 

(6) Differences Between Items Being Compared. The differences 
between the Itcma being ranked or compared is of extreme importance in 
the design of a ranking queatlon. The following differences are those 
which must be considered, since they do vary and can affect the results 
obtained: 

(a) Small observable differences between the stsndard and experi- 
mental items or between several different experimental items; 

(b) Differences which may exist in characteristics other than the 
specific one being measured; and 
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(c) Difference« within the standard group or experimental groupa 
being evaluated. 

One or all of these types of differences may be found in a given test 
sample and they create special problems which must he considered in the 
design of the question and response categories. 

1. Difficulties When Differences are Slight. When the differences 
between items or groups of items being compared are slight, it is 
difficult for a respondent to rank the items. If forced to make a 
choice, he/she may carelessly select one over the other or choose the 
most familiar item.  In this case, it is better to begin the series of 
questions by asking the respondent a question such as:  "Did you notice 
any difference in the degree of protection afforded by items A, B, and 
C7" A "no" response indicates that the items are considered to be equal 
with regard to that characteristic. A follow-up determines whether the 
protection afforded was equally good or equally poor. A "yes" response 
is then followed up by the ranking question. This approach affords an 
opportunity to determine whether the respondent was able to discern 
differences In the items before asking for a ranking. As stated pre- 
viously, the ranking provides no information regarding the degrees of 
differences which may exist. 

2. Difficulties Caused by Differences Other Than Those Being 
Measured (The "Halo" Effect).     " 

a. A problem may occur in tests when items differ noticeably In 
characteristics other than the one being measured. If, for example, two 
types of jackets are being compared for warmth and one fits better than 
the other, the respondent may unconsciously choose the best fitting 
jacket although the other is sctually warmer. A respondent may have a 
great deal of difficulty separating one characteristic of an item from 
others so that his/her response is colored by overall feelings about the 
item. Similarly, a respondent's attitude toward any item of Army 
equipment may be Influenced by his/her overall attitude toward the Army. 
This effect Is called the "halo" effect since the overall impression 
Influences the attitude toward specific items or characteristics of 
items. The questionnaire designer must remain acutely aware of the 
"halo" effect when planning the questionnaire. One method of minimising 
the "halo" effect Is to ask similar questions for eich item, in turn, 
regarding the specific characteristics of Interest such as comfort, 
warmth, fit, etc. A comparison of items is then made statistically 
without having the respondent make a direct comparison. This indirect 
method of ranking is made by obtaining an independent rating on specific 
characteristics and comparing the ratings obtained for the different 
items evaluated.  For example, the question, "Is this type of parachute 
harress very easy, fairly easy, fairly difficult, or very difficult to 
adjust" may be asked independently for harness type A and harness type 
B. The following results may be obtained: 
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Harness A Harness B 

V«ry ejsy IM 5% 

Fairly easy Ml 10X 

Fairly difficult 10X 70X 

Very difficult 10X 15X 

b.    From the results, a quantitative index may be derived for com- 
paring the two types of parachute harnesses without asking a respondent 
to directly compare them.    This indirect ranking method is one means of 
reducing the "halo" effect.    The procedure resembles the rating method 
but differs in that no assumption is made about the intervals between 
ranks.    Ranking by this method is less precise than by the use of a 
rating scale. 

3.    Difficulties When Items Differ Among Themselves. 

a. Another source of difficulty is that differences may exist 
among items of one type with regard to a characteristic of interest. 
The differences may exist as a result of design or lack of adequate 
quality control; a clothing item (footwear, uniform, handwear, body 
armor, etc.) usually varies in weight according to eise.    Differences in 
else will more than likely affect the results of a question regarding 
differencea in such characteristics as weight,  fit, etc.    Before con- 
structing a ranking, or comparison, question, care muet be exercised to 
insure that such within-group variations do not adversely influence the 
results. 

b. Whenever a comparison, or ranking,  ia to be made between items, 
the items should differ only with respect to thoee characterintics being 
measured, with all other factors held constant.    However, when this 
idsal situation does not exist, considerable thought must be given to 
the differences between the items, as well as to the situations in which 
they are to be used, operated, or maintained.    When the items are not to 
be used under comparable conditions, or when the differences between 
them are such that the validity of the results may be compromised, a 
respondent should not be asked to make a direct ranking or comparison of 
the items.    Instead, another direct or indirect measurement technique 
should be employed to obtain the desired data.    Advantages and disadvantage« 
of use of the ranking methods are shown at table 4-5. 

4-22 



TECOM Pu 602-1, Vol I 

TABLE 4-5 

ADVANTAGES AND DISADVANTAGES OF USE OF THE RANKING METHODS 

Advantages 

Ranking permits the direct 
comparison of two or more 
items. 

DtsadvantaRes 

The size of  the intervals 
between  ranks,  or degree of 
differences between ranks,   is 
unknown. 

The direct ranking method is 
more reliable than other 
indirect methods for comparing 
a small number of items. 

2. Items must be used under 
comparable conditions for 
valid  results. 

3. There  is a practical limitation 
to the number of items (4 or 5) 
which a respondent may be 
expected  to rank reliably. 

A-23 



I 

c 

4-5. THE RATING SCALE. 

TECOM Pam 602-1, Vol I 

a. An Objactiv Method. The rating acale is a variation of the 
multiple choice queatioi for«. It nay be used to give a numerical value 
to a judgment, and provides an objective method for rating attitudes and 
opinions. When properly constructed, the rating scale accurately 
reflects both the direction and intensity of differences in attitude or 
opinion. The rating scale is appropriate for use in the construction of 
both a questionnaire and an interview, and the results obtained are 
amenable to analysis by conventional statistical techniques (paragraph 
H-S, appendix H). 

b. Clear Alternatives. With the rating scale, a respondent must 
select from a list of alternatives the one that moat closely approxi- 
mates his/her opinion. The respondent assumes the coding task, but the 
interviewer or questionnaire designer must be certain that the alterna- 
tives provided are clear and not ambiguous. 

c. Examples. The following are examples of some of the various 
types of rating scales which may be used in the construction of s 
questionnaire: 

(1) How would >ou rate the lightweight mortar for use in the 
handheld mode? (check one) 

Good £7     FÄir O Poor £7 
(2) Reading the altimeter during free-fall was: (check one) 

Very easy       £7 

Fsirly easy 

Fairly difficult £1 

Very difficult   fj 

(3) How would you rate the fit of the CVC helmet? (check one) 

(6) Fits extremely well 

(5) Fit is quite satisfactory CJ 

(4) Fit is about average l~J 

(3) Fit needa improving /"7 

(2) Fit is not very satisfactory £7 

(1) Fit is very poor £7 
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(4) How would you rate your like or dislike for the prefrled bacon 
i-ompoiUMU of the Moal, Ko.idy-to-Kiit?  (circle one) u 

9 8 7 ft 5 A } 2 1 

Like Like Like Like Neither Dis- DiN- Dis- Dis- 
KK- Very Moder- Slight- Like like 11 ko like like 
trfinelv Much ately iy Nor SllRht- Mmlor- Very Extrtincl v 

Dislike iy a t e 1 y Much 

d.  Determining tin» Numhor of Steps. 

(1) As shown In the i'xamples above, the number of nti'ps or alter- 
native? used In the rating scale may vary greatly. The number of steps 
in the scale may range from throe, as in example A-SCcHD. to nine, as 
In example 4-S(c){4).  Tht nurabir of steps or points to us*' should be 
determined on the basin ot the degree of discrimination desired and on 
the number of different items or characteristics being compared or 
rated.  For Instance, on .i characteristic such as comfort, do not expect 
H respondent to discriminate between more than six levels of comfort for 
most items.  On the other hand, do not use a three-point scale to rale 
discrimination letwuen three or more different types of Items.  It has 
been found through extensive testing that on a common characteristic 
such as taste, an Individual mav be expected to differentiate reliably 
between as many as nine alternatives (paragraph H-l, appendix H). 

(2) The main advantage ol increasing the number of points on the 
scale beyond three Is that it enables the respondent to select an 
alternative which more closely approximates his/her opinion.  A second 
advantage of an Increased number of scale points Is that It tends to 
encourage mor? response toward an extreme and away from the middle 
categories for a more valid representation of the true attitude or 
opinion. Generally, there is a tendency on Che part of a respondent to 
avoid the extreme points at either end of the scale.  The bias which 
could result from this tendency may he reduced by Increasing the number 
of scale points while retaining the extreme alternatives.  These extremes, 
either favorable or unfavorable, may be appropriate and applicable to 
the item being rated.  On the other hand, 8 respondent mav have dilfl- 
culty in comprehending a scale with too many alternatives to choose 
from. 
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(3) A typical respondent 1« abla to comprehend and reliably rate 
the characterlsticB of most military items or systems on the basis of a 
five- or six-point scale. The rating scale shown in example 4-5(c)(4) 
is a nine-point hedonic (pleasure) rating scale used in large scale food 
preference studies. The principal advantages of this type of scale are 
its reliability and the fact that it facilitates statistical analysis of 
results when employed with a large sample, usually in excess of 20 
respondents. There is no specific rule regarding the number of scale 
points to be used for all groups under all circumstances. Therefore, it 
is necessary In each instance to consider the issue or characteristic to 
be measured and the individuals to whom it is to be administered prior 
to determining the number of steps to be used. 

e.  Selecting the Steps of the Rating Scale. 

(1) Examples 4-5(c)(l) through (4) are semantic scales defined by 
a pair of polar (opposite) adjectives. In constructing the rating 
scale, a decision must be made concerning the number of alternatives or 
step intervals to be used, with the desired degree of precision weighed 
against the complexity of the respondent's rating task. The important 
characteristics of each item to be assessed must be determined and it 
must be decided whether a separate specific scale must be constructed 
for each of the relevant characteristics or whether a single general 
scale consisting of one set of alternatives can be used to rate all 
characteristics. 

(«) First, the steps must be as evenly spaced as possible, since 
the use of unequal steps will bias the results as readily as a poorly 
worded question. That la, the steps must progress gradually; not in 
uneven steps such as "very good," "poor," "extremely poor." These 
alternatives encourage a negative response. Since a rating scale deals 
with two-sided issues and is bipolar (opposite extremes), it is essen- 
tial that: the steps progress evenly and that there be an equal number of 
positive and negative, or favorable and unfavorable, alternatives as 
shown in examples 4-5(c)(2) and (3). This principle of evenly spaced 
steps also applies when a middle or neutral category is used. Addi- 
tionally, when a middle category is used, the number of steps on either 
side of the middle category must be the same, as shown in example 4- 
5(c)(4). 

L 
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f. line  of Equal Appearing Infrvls. A further refinement of th« 
rating scale la the concept of equal appearing intervals, indicating 
that the alternatives are equidistantly spaced along the dimension being 
assessed. The term "interval" actually applies to the space between the 
points on the rating scale. As shown in example 4-5(c)(4), the distance 
between "like extremely" and "like very much" should appear equal to the 
distance between "like very much" and "like moderately." In addition to 
the equal-appearing adjectival terms, numbers or values of equal interval 
units are also assigned to points on the scale so that numerically equal 
distances are associated with equal appearing adjectival terms.  For 
instance, numerical scale values of 1 through 6 were assigned in example 
4-S(c)(3), and scale values of 1 through 9 in example 4-S(c)(4).  In 
example 4-5(c)(3), the number 6 equates to the term "fits extremely 
well";  the number 5 equates to the term "fit is quite satisfactory," 
and so on. By assigning equal numerical values to the equal-appearing 
adjectival terms, a quantitative scale is developed. The scale is 
continuous from "best" to "worst" and the distances have the property of 
additivity and may be treated the same as measurements on the interval 
scale of measurement. Almost all common statistical procedures can be 
applied to interval scale values, including mean, standard deviation, 
Pearson correlations, t test, and F test (paragraphs H-5 and H-10, 
appendix H). The equal interval rating scale eliminates the idiosyn- 
crasies of the observer in arriving at the final index of meaning, and 
this is the essence of objectivity. 

(1) Standardized Rating Scales. One of the most important consid- 
erations in devising an equal interval rating scale Is the selection and 
arrangement of the terms (adjectival statements) to be employed. 
Standardized rating scales were developed for measuring the accepta- 
bility of military clothing, equipment, and food items (paragraph H-8, 
appendix H). These standardized scales include specific scales for 
assessing item characteristics such as fit, comfort, protection, and 
ruggedness or durability. Examples of these specific rating scales are 
shown at table 4-6. A standardized list of general scale values also 
was developed for use as a guide in the preparation of equal interval 
rating scales; examples of six-point and nine-point general rating 
scales are shown at table 4-7. These scales were developed by the 
method of successive Intervals (paragraph H-3, appendix H). The terms 
were validated by a large sample of Army personnel experienced in the 
use of Army equipment and systems; these personnel then rated and ranked 
the adjectival statements on a numerical scale from which mean values 
and standard deviations were derived. These standardized scales are a 
valuable guide for constructing equal interval scales for use in assess- 
ing military itema. A complete listing of the scale values for both 
specific and general scales is included at appendix C. 
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TABLE 4-6 

EXAMPLES OF SIX-POINT RATING SCALES FOR RATING SPECIFIC CHARACTERISTICS 

Comfort 

- Excellent comfort 

- Comfort la very satisfactory 

- A*«out average In comfort 

- Slightly uncomfortable 

- Very uncomfortable 

- So uncomfortable It can barely be worn 

rotectlon 

Standard 
Mean Deviation 

5.42 0.69 

4.41 0.65 

3.44 0.59 

2.40 0.70 

1.40 

0.40 

- Protects extremely well 

- Protection Is above average 

- Protection la about average 

- Protection needs Improving 

- Protection Is below average 

- Protection Is poor 

it 

- Fits extremely well 

- Fit Is quite satisfactory 

- Fit is above avftrage 

- Fit needs improving 

- Fit is not very satisfactory 

- Fit is very poor 

1.14 

0.78 

5.05      0.77 

4.12 

3.23 

2.41 
• 

0.77 

0.85 

0.99 

i 

1.78      0.71 

0.87 0.80 
■ 

5.49 0.92 

4.41 0.99 

3.73 0.81 

2.98 0.97 

1.69 0.78 

0.80 1.07 
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TABLE 4-7 

EXAMPLES OF NINE-POINT AND SIX-POINT fiENERAL RATINC SCALES 
FOR RATINC OVERALL ACCEPTABILITY AND UTILITY 

J 

Rate this item for:  ( Overall acceptability 
( Kase of operation 
( Ease of maintenance 
( Compatibility 

i 

Statement 

9 - Excellent 

8 - Extremely good 

7  - Very good  in most   respeitR 

6 - Cood 

ü - Adequate 

A - Barely acccptabJ«. 
■ 

3 - Not quite adequate 

2 - Poor 

1 - Extremely poor 

6 - Extremely good 

5 - Very good in most respects 

4 - Moderately good 

3 - Barely adequate 

2 - Poor 

1   - Rxtrcmelv poor 

4-J9 

Standard 
Mean DeviatIon 

i,.27 0.54 

5.74 0.81 

4.62 0.72 

4.25 0.90 

3.39 0.87 

2.40 0.85 
» 

1.79 0.90 

1.06 1.11 
. 1 

i 

0.16 0.7h 
•' ■ 

5.74 0.81 

4.62 0.72 

3.58 0.77 

.MO 0.84 

l.tM 1.11 

0.36 0.76 

J 
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(2)  Selacting Seal« St>teaanf.  First, determine the number of 
steps appropriate for the scale, than refer to the standardised scales 
shown at appendix C which provide an average and standard deviation for 
each statement listed. In selecting the statements, use the average 
values for determining the equality of the Interval between terms. It 
is not necessary that the Interval between average values be exactly 
equal, but the numerical difference between all statements should be 
approximately equal. For Instance, if the statement "excellent comfort," 
with an average value of 5.42, le selected for the first alternative, 
the next selection may be "very comfortable," which hah a value of 4.43, 
and is approximately one unit from 5.42. The next statement selected 
may be "about average comfort," with a value of 3.44, which also has an 
interval value of approximately one unit from 4.43. If more than one 
statement contains approximately the same average value, such as 4.43, 
and 4.41, select the statement with the smallest standard deviation. 
Whenever possible, the standardiiad terms with step Intervals of known 
numerical value should be used to construct a rating scale. Never use 
more steps in the construction of the rating scale than will be used in 
the scoring and analysis of the results. 

g. Formatting the Rating Scale. The format used for constructing 
a rating scale may vary in that the alternatives may be listed vertically 
as in example 4-S(c)(3) or horizontally as in example 4-5(c)(4). It is 
Important, however, to list the "good" or "high" ends of the scale 
first, i.e., at the top of the vertical acale and at the extreme left of 
the horizontal scale. It Is recognised that this placement violatea the 
conventional order found in the mathematical coordinate system, however, 
s typical rater tends to think of good qualities first. The good or 
high end of each scale used in the questionnaire must be in the same 
direction as this is natural for the typical rater and helps to avoid 
possible errors which could occur if the order were reversed. The 
numerical values associated with the scale also should begin with the 
highest value and decrease down the scale. For instance, in example 4- 
5(c)(4), the first and most favorable term "like extremely" is assigned 
the value of 9, while the least favorable term "dislike extremely" Is 
assignad the numerical value of 1. Assignment of the highest numbered 
value to the "best" or most fsvorable term and the lowest number to the 
"worst" or least favorable term also is natural for the typical rater. 
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h.  Use of a Mtddlf or Noutral Category.  Another consideration In 
the development of a rating seale la whether or not a middle or neutral 
eatogory should be used.  A^- hi the ease of the dUliotomons quest ion, 
thill depends upon whether or not a middle position aetualiy exists in 
the issue to be assessed.  Tor example, it may be difficult for an 
Individual to make a valid response to the question In example 4-5(c)(4) 
on the acceptability of prelried bacon without the middle category.  The 
respondent's taste mav he sueh that he/she truly neither likes nor 
dislikes the prefried bacon, therefore, the middle category would be a 
logical choice.  On the Other hand, the middle category should be used 
only when It Is a logical choice.  In a majority of cases, the inclusion 
ol a middle category merely serves to provide a respondent with an 
"out,'' an excuse for not thinking through the question and making a 
decision.  The middle category should be omitted when a logical or 
obvious difference exists and, particularly, in those instances where 
the respondent sample size is small - less than 2U.  The middle cate- 
gory, or mid-point, on a bipolar scale Is usually worded as "neither 
satisfactory nor unsatisfactory," "neither comfortable nor uncomfort- 
able," etc.  This type of response generally indicates that the respon- 
dent either was unable to distinguish a difference where a real differ- 
ence was expected to exist or, as in many cases, he/she was too la?.y or 
wished to avoid committinv; himself/herself, feeling that the response 
was "safe." 

*•  Wording, of Terminal CUeuories.  The wording of the terminal 
categories (extreme values ot   the scale) plays an important part In 
determining the response dispersion and the ability of the scale to 
discriminate or detect differences which may exist.  It might appear 
that the two extreme categories in example A-5(c)(4), "like extremely" 
and "dislike extrcmoly" would be of little or no real value since a 
typical respondent would avoid these extremes. While it Is best not to 
word terminal categories in such extreme terms that no one would use 
them, there are at least two good reasons for Including them.  One 
reason is that a respondent may use them to differentiate among several 
good or favorable characteristics or items.  For instance, as a rater 
proceeds through the rating process he/she mav discover a characteristic 
or Item which is obviously more extreme than any he/she has previously 
Judged to be In category 8, "like verv much," or category 2, "dislike 
very much." If a more extreme category were not listed, a respondent 
would be forced to judge this charat lor 1stic or Item equal to others 
which he/she feels are not equal.  These extreme categories (9 and I) 
serve as extensions that are occasionally needed and do not detract from 
the remainder ol the scale or add to  the difficulty of analysis.  The 
other important reason is that the existence of the extreme categories 
will tend to spread out the responses on the scale and draw them toward 
those categories and away from the middle of the scale. This helps to 
overcome the general tendency of a rater to avoid terminal or extreme 
categories.  In uther words, if catogories I and 9 were omitted from the 
scale, a rater v/onld tend to  avoid categories 2 and 8 and thereby decrease 
the dispersion of responses and Increase the shift toward the middle 
category.  Some of the advantages and disadvantages of use of the rating 
scale are shown at table 4-8. 
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TABLE 4-8 

ADVANTAGES AND DISADVANTAGES OF USE OF THE RATING SCALE 

Advant>g«s 

1. The rating scale provides a 
measure of the Intensity of 
opinion or attitude. 

2. 

3. 

A. 

5. 

6. 

7. 

The scaling process enables 
identification and elimination 
of ambiguous alternatives. 

A scale of equal units is amenable 
to more powerful and efficient 
statistical analysis than Is 
possible with data of unknown 
Interval lengths. 

An equal unit scale provides a 
more accurate estimate of the 
magnitude of differences between 
characteristics or Items rated. 

> 

A standardised scale provides a 
baais for comparison of data from 
two different tests. 

An equal Interval scale provldea 
a truer picture of the shape of 
the frequency distribution. 

The rating scale Is easier to 
complete and more Interesting 
to the rater than most other 
measurement techniques. 

Disadvantages 

1. There Is a tendency for a rater 
to avoid extreme terms and to 
use the middle category instead 
of giving the question adequate 
thought. 

2. Difficulty In designing 
categories which are evenly 
spaced if other than a 
standardised scale is used. 

3. Possible difference in 
Interpretation of meaning 
of terms between rater and 
evaluator. 

■• 
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J. Th« Anchor«d Rating Seal«. The anchored scale uses adjectives 
to anchor Che extreme ends of a bipolar miner leal scale. For example, 
the response scale to ths question, "How would you rste the ease or 
difficulty experienced in loading the Slmn mortar?" may be structured as 
follows: (circle one) 

x / 

Extremely difficult 123456789 Extremely easy 

This type of rating scale is relatively easy to construct, but the 
results are more difficult to interpret than the equal Interval rating 
scale which uses an adjectival term for each point on the scale. A 
respondent who circled the number "7" on the anchored scale may have 
intended this to be a "fairly easy" response. There is no way, however, 
that an analyst can be certain what term a respondent either consciously 
ur unconsciously assigned to s particular number. While statistical 
analysis will produce an average score for a particular characteristic, 
it is difficult to accurately interpret the numerical value in an 
adjectival term. The anchored scale is valuable, however, when a large 
number of characteristics must be rated in a short period of time. The 
use of the anchored scale to evaluate the adequacy of New Equipment 
Training (NET) Is Illustrated in appendix D. 

4-6. REFERENCES. See paragraphs H-l. H-3. H-5, H-8, H-9, and 11-10, 
appendix H. 

4-7.  SELECTED READINGS. See paragraphs 1-2» 1-6, and 1-10, appendix I. 
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CHAPTER 5 

QUESTION WORDING 

5-1.  INTRODUCTION. 

a. One of the most important aspects of questionnaire construction 
is the question wording. Question wording is the major cause of error 
in the questionnaire or interview technique. An improperly worded 
question may lead to misinterpretation and confusion on the part of a 
respondent and produce invalid results. The function of a question in 
the questionnaire or interview guide is to elicit communication on a 
specific subject. The goal is to word each question so that the desired 
information is furnished by the respondent with a minimum of distortion. 

b. Before constructing the questionnaire. Information should be 
available as to: 

(1) How large the sample should be. 

(2) Whether the questionnaire will be administered to a stratified 
sample of selected personnel or to a representative sample of the popu- 
lation. 

(3) Whether or not the questloanalre will be administered to the 
same reepondent group more than once. 

(4) Whether or not responses will be influenced by experience 
factors, condition of the test item (new and worn), and seasonal or 
environmental changes. 

These and other factors must be considered before question wording 
reaches the final stages. 

c. Specific rules cannot be established to apply in each test 
situation and for each respondent group. The circumstances and purposes 
of each teat vary as to test activities, experimental variables, loca- 
tion, and teat participants. These factors Influence the way each 
question for a particular test must be worded. This chapter sets forth 
some of the problems which may be encountered and offers suggestions for 
solving them. A few general rules are discussed. If the rules and 
suggestions are followed, auch pitfalls as ambiguity, misinterpretation, 
and biaa, which aeriously affect the validity and reliability of results, 
may be avoided. 
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5-2. VOCABULARY LEVEL. A primary source of misunderstanding In ques- 
tion wording Is Che vocabulary level used. As previously mentioned, it 
is necessary to consider the group to whom the questionnaire will be 
administered early In the planning stages. It is important to determine 
the general vocabulary level of the test participants who will be respond- 
ing to the questionnaire. The general level of education and formal 
training of Che participants has a deflniCe Influence on the range of 
vocabulary which nay be used in question phrasing. However, an important 
point to remember it that, whenever possible, Che vocabulary level of 
Che quesclonnaire muse be esCablished for Che lowest vocabulary level 
rather than for Che average vocabulary level. In other words, if a 
group consiscs mainly of personnel wich college training and a high 
vocabulary level, but a few members have a lower vocabulary level, each 
question must be worded to conform Co Che verbal abilities of the minor- 
ity. This assumes that adequate background Information is available on 
the enclre sample Co make this deCerminaClon.  In Chose Instances where 
such information is not available, or where a sample is too large to 
warrant the time Co determine the vocabulary levels to be dealt with, a 
good rule 1« Co use an eighth grade vocabulary level. Every effort must 
be made to use simple and familiar words Co communicate with the respon- 
dent. PiloC cesdng, using respondents represencatlve of Chose to whom 
Che complece questionnaire will be admlnlscered, will aid in determining 
whether or not the questionnaire is easy to understand. A question must 
be reworded, If necessary, to Insure that It is understood and inter- 
preted by each respondent as Intended. 

5-3. AHBIGUITY. 

a. A word or question which is ambiguous is capable of being 
understood or interpreted in two or more ways.  It is essential that a 
question be worded so that it has exactly Che same meaning to everyone 
who will be concerned with it, to include the individual who designs the 
questionnaire, the Individual who administers it, the respondent who 
answers the question, the sCatisticlan who tabulates Che results, and 
the report writer who analyzes and evaluates the results. A discrepancy 
in interpretation of a question by any of these Individuals could have 
serious results. Above all, the respondent must understand since, in 
the final analysis, the results of the test depend upon his/her answers. 
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b. Ambiguity may result from th« use of words which, although they 
may be in most individuals' vocabularies, mean one thing to one person 
and something else to another. For instance the question, "Under what 
conditions did you use the M-16?" could result in confusion to a respon- 
dent since hs/she may interpret the word "conditions" to mean environ- 
mental conditions, daylight and nighttime conditions, or field activi- 
ties. The question must be more spscific to avoid the possible ambiguity 
which may arise from the use of the word "conditions." Another example 
of ambiguity, using coonon but easily misunderstood words, is the ques- 
tion, "What weapona have you used during the past week?" In this ques- 
tion, the word "weapons" is too general and could mean small arms, 
grenades, mortars, or even a tank. The word "used" also is subject to 
misinterpretation since it could be construed to mean carried, worn, or 
fired in training or in a testing situation. Less ambiguity would 
result if the question were worded more specifically such as, "What 
small arms have you fired during field test activities this week?" Some 
of the simplest words become problem words if they are too vague. Words 
such as "used," "conditions," "variety," "few," "any," and "all" are 
among the words which tend to be vsgue acd confusing. In sddition to 
being short and simple, the words chr «n must be specific. It is 
suggested that a review be made of eacu question by asking: (paragraph 
H-9, appendix H) 

■ 
-■ ;., 

(1) Does the question mesn what it is intended to mean? 

(2) Is it ambiguous; doss it have any other meaning? 

(3) If ao, does the context of the sentence make the intended 
meaning clear? 

(4) Could more simple words or phrases be used? 

5-4. BIAS. One of the major pitfalls of the questionnaire technique is 
that tha phrasing of a question may be biased or "leading" and, there- 
fore, produce invalid results. A question is "leading" when it is 
worded in such a manner as to suggest an answer or indicate the ques- 
tioner's point of view. It is recognised that bias in phrasing a 
qusstion is probably the result of carelessness rather than intention; 
the fact is that the misuse or addition of one word may produce an 
invalid response. Bias may be introduced into a questionnaire by the 
ordering of questions so that an earlier question influences the response 
to a subsequent question and by the uae of suggestive words, leading 
phrases, and "loaded" words or phrsses. A "loaded" word or phrase is 
one which is emotionally colored and suggests an automatic sense of 
approval or disapproval ao that a respondent reacts to the word or 
phrase rather than to the intent of the question. 

I 
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a. Suggeativ Worda. Certain worda, when used in a question, are 
likely to arouse a respondent's emotions or prejudices and, hence, have 
a suggestive effect. Public opinion pollers are aware of the power of 
suggeatlve words and sometimes use these words to arouse emotion and 
elicit a desired response. Words such as "Reds," "Communism," "Facist," 
"rich," "upper class," etc., are typical examples of suggestive words. 
This suggestive effect may occur In the development of a questionnaire 
used to assess military systems unless great care is exercised to avoid 
it. Words such as "new." "improved," "experimental," and "old" should 
be avoided. When the performance of a current standard item is to be 
compared with an experimental item, it la recommended that the two items 
not be labeled or referred to as "standard" and "experimental" in the 
questionnaire or in the interview situation. These terms may introduce 
a bias in the response which could invalidate the results. A respon- 
dent's answer must not be Influenced by the wording of the question. 
The question, "Which do you prefer, the standard or the new, experi- 
mental uniform?" Illustrates the type of suggestive wording which must 
be avoided.  It would be better to phrase the question, "Did you like 
one uniform better than the other?" followed by the question, "If yes, 
which one did you prefer?" With this technique of questioning, the 
response is less likely to be affected by the wording of the question. 

b. Loaded Worda and Phrases. 

(1) Both individual words and phrasing of an entire queatlon can 
be "loaded." Some worda, such aa "new," "experimental," and "leaders," 
have a positive loading effect while others, such as "old," "standard," 
and "bosses," have a negative loading effect. The following are examples 
of questions obviously loaded toward a favorable response: 

(a) "Don't you feel that the new boot would be the best for all 
around combat wear?" 

(b) "Most troops have suggested adding a zipper to this item to 
replace the buttons; don't you think this is a good idea?" 

(c) "Are you in favor of improving this item by adding additional 
insulation?" 

(2) Loaded phrasing also may result from the question designer 
assuming too much when wording the question. The question, "What 
difficulties did you have using the night vision viewer?" assumes that 
the respondent experienced some difficulty using the item, which may or 
may not have been the case.  In order to avoid such loading, a pre- 
liminary question could be asked, "Did you have any difficulty using the 
night vision device?"  If answered in the affirmative, a follow-up 
question, "What seemed to cause the difficulty?" could be asked. 
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(3) In many instance«, a leading question results from a failure 
to provide alternatives.    For instance, the question "How much trouble 
did you have adjusting the sight on this weapon?" assumes that the 
respondent experienced some trouble adjusting the sight and the question 
does not provide foi the possibility of a neutrel or negative response. 
This question could be followed by alternatives such as: 

(a) "A lot of trouble." 

(b) "Some trouble," 

(c) "Little trouble." 

(d) "No trouble." 

This would provide the respondent with an obvious negetive response 
although the question itself is still leading in the negative direction. 

(4) Prestige or social bias also may be inadvertently included in 
a question such es a question prefaced by a phraae such as "AMC feels 
that this type of breech should reduce loading time on this weapon; do 
you agree?" or "Most NCO's agree that the Type A weapon is better than 
the Type B for quick-fire operation; which do you prefer?" These are 
exaggerations, but serve to illustrate another type of bias which must 
be avoided in question wording. 

(5) Leading bias also may occur in the wording of a follow-up or 
'"Why?" question. For instance, the question. "How often do you clean 
your weapon?" followed by. "Why don't you clean it more often?" implies 
that a respondent should clean his/her weapon more often. This kind of 
bias often occurs as a result of csrelessness in question wording snd 
may be avoided by a careful review or pretest of the questionnaire. 

(6) There is a place for the deliberately loaded or leading ques- 
tion in the hands of a skillful question framer or interviewer where the 
respondent is intentionally led or put on the defensive. However, in 
designing a questionnaire for use in assessing a military system, each 
question must be ss objectively worded ss possible. 

5-5. OTHER CONSIDERATIONS. In addition to vocabulary level, ambiguity, 
and bias, there are other factors which must be considered when wording 
a question for inclusion in the questionnaire. Careful consideration of 
each of these factors will help svoid faulty wording which can produce 
invalid results. 
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*.    Thoroughn««« of Qu««tlon«.    As previously discussed,  a ques- 
tlonnalre plan must be developed before proceeding with question wording. 
Tho plan outline must Include a listing of all the ma.lor and minor 
Issues to be covered.    This listing must be checked carefully to Insure 
that all objectives are Included.    The next step  Is to decide  for each 
issue how much detail is required; consideration must be given to how 
much detail a respondent will remember or be able to provide.    The 
following sample question goes Into detail regarding the comparative 
tracking characteristics of weapon systems: 

"Did you notice any difference in the two weapons systems with 
regard to tracking targets?"    (check one)        Yes        No   

If  "yes," which system was  the easiest  to operate?     (check one) 

Type A         Type B   

Do you feel that operation of  this system was:     (chock one) 

Very much easier   

Somewhat easier   

Only slightly easier 

Not 1c»' that this question proceeds from the general to the specific. 
Often a respondent will have had a wide variety of experiences over a 
long period of  time with the system under test and he/she may have 
difficulty responding Immediately to a specific question regarding 
detailed characteristics of the system.    By structuring the question In 
steps from general,  easy to answer questions to more detailed questions 
n nsrondent will be better able to remember his/her specific experi- 
ences with the system.    The question framer must decide whether or not 
this degree of detail is necessary for the purposes of the test. 

b.    Double-barrelled Questions.    The double-barrelled or double- 
negative question must be avoided since it is impossible to know what 
the respondent meant by the answer to this kind of question.     For 
example,  "Did you suffer from headaches or nausea while riding in the 
M-60 vehicle?"    (check one)    Yes       No  .     If the respondent 
answered "yes," did he suffer  from headaches, nausea, or both?    Anothrr 
example of this type of question which is even more confusing,  but often 
occurs,   is "Did you have any difficulty lighting  the Type A or Type R 
fuel  tablet  under windy conditions during daylight  or nighttime oper.i- 
tions?"    (check one)    Yes      No .  An affirmative  response  in 
this case would  reveal no useful  information  for  test purposes.    The 
question should be  broken down  into separate questions dealing with 
difficulty In lighting and the conditions under which difficulty was 
experienced.    Care must be taken to avoid the double-barrelled question 
since it  is not only confusing  to a respondent but also produces  Invalid 
results. 
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c. Avoid "Trick" Quftioiu. Some textbooks on market research and 
polling techniques recommend "trick" or "consistency check" questions to 
determine the reliability, sensitivity, or consistency of a respondent. 
One of the techniques suggested is to repeat a question later in the 
questionnaire, but to rephraac the question so that the respondent does 
not recognite it as the same question. Another "trick" technique is to 
reverse the order of the rating scale for every fourth or fifth ques- 
tion. In other words, change the normal method of listing the "favor- 
able" or "best" alternativ« first and list the "least favorable" or 
"worst" condition first. The theory is that the respondent develops 
what is referred to as a "response set" in which he/she tendr to check 
the same relative position on the scale without regard to the scale 
wording. These recommendations were made for framing questions for use 
in market research and opinion polls to be administered to the general 
public. Experience has shown, however, that frequently these techniques 
only "trick" the questioner and the data obtained are invalid or cannot 
be analysed. It is best to avoid "trick" questions which may backfir« 
and invalidate the results. A military test participant is usually 
aware of the fact that the questionnaire responses are Important; with 
proper and thorough orientation of each participant regarding the 
purpose and importance of the test, such "tricks" sre not necesssry. 

I 
d.    Instructions.    Each questionnaire must contain Instructions to 

the respondent.    Instructions must slways be included to direct the 
respondent in the way the answers should be recorded and to provide 
procedural direction.    Examples are:    "Check the one you prefer," "Check 
one," "Circle the answer which is closest to your opinion," and "If 
'No,* continue with question 12." 
unamb iguous. 

Instructions must also be brief and 

a.    K»ep Questions Short.    It is best to keep each question as 
short as possible, preferably not more than 20 words, so as to be less 
confusing to a respondent.    In most cases, a short, precisely worded 
question gets the point scross with clarity and directness.    Every 
effort must be mad« to keep each question as short as possible without 
sacrificing clarity or accuracy. 

5-6.    REMINDERS FOR QUESTION WORDING.    The following are a few reminders 
which will prove helpful when wording a question: 

a. Bach question must be relevant to the issue at hand. 

b. Each question must have uniformity of meaning to all. 

c. Bach question must be free of biss. 

t 
d. A question should not ask for information which a respondent is 

not likely to be able to provide. 
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•. Each question muat ba claar and brlaf. 0 
Rafcranca to thaaa ramlndara, as wall aa othars mentioned in this 
chapter, should prove helpful in queation wording which will produce 
accurate and conaistsnt reaults. 

5-7. REFERENCES. See paragraph H-9, appendix H. 

5-8. SELECTED READINGS. See paragrapha 1-2, I-S. and 1-7, appendix I, 
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CHAPTER 6 

FORMULATING THE QUESTIONNAIRE 

6-1.  INTRODUCTION.  The success of a questionnaire is dependent not 
only upon its component parts - the individual questions - but also upon 
the manner in which the parts, or questions, are organised. The process 
of organisation involves determining the sequence of the questions, 
establishing the format, checking the questions againat the test objec- 
tives, and determining the method of analysis. 

6-2. QUESTION SEQUENCE. The first step in formulating the question- 
naire is to decide upon the order of the questions. Each question may 
be properly worded, with no biaa or ambiguity, but if it is placed in 
the wrong sequence in the questionnaire, it could confuse a reepondent 
or influence his/her answer as a result of a response made to a previous 
question. There are no hard-and-fast rules to follow in question 
arrangement, however, there are eeveral guidelines which aid in estab- 
lishing the proper sequence of queetions. Intelligent and conacientious 
application of these guidelines serves to insure that a response will 
not be affected by the arrangement of the questions. As a general rule, 
it ia best to bsgin the questioning with factual, easy-to-answer ques- 
tions and than proceed to the more detailed and difficult questions 
which require more thought or conelderation. 

a. Logical Order. 

(1) There muat be a logical flow of thought throughout the ques- 
tionnaire. In other words, one question should lead naturally to the 
next eo that a train of thought is established in the mind of a respon- 
dent regarding the subject or issue being investigated. If the ques- 
tions skip around a great deal, the respondent may become confused - and 
thle could lead to inaccurate result». For example, in a test of 
acceptability of a field Jacket, Che criteria might Include warmth, 
water resistance, and fit. Each of these criteria ahould be dealt 
with individually so that all queetions rslating to warmth are asked 
before questions regarding water reelstance or fit. If the queetions 
relating to these criteria are intermingled throughout the question- 
naire, a respondent may have difficulty re-orienting his/her thinking 
for every question. Check over the questions to insure that they are in 
a logical order and natural and eaay for a respondent to follow. 

(2) It is essential, when reviewing the ordering of the questions, 
to think of the problems from the point of view of a respondent. 
Consider the test experiences the reepondent may have had with the item 
prior to questioning and the conditions under which the questionnaire 
are to be administered. Remember, also, that what may seem perfectly 
logical may be extremely confusing to the respondent. Take extra care 
in aaeembling the questions in a aequence which is logical to the 
reepondent; it will help a great deal in directing the respondent's 
train of thought and in eliciting accurate answers. 
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J b. The Opinion Question.  The first few questions in the question- 
naire are extremely Important since they set the tone for the entire 
questionnaire.  The first question should be a relatively simple one 
that a respondent can and will answer.  If a respondent has difficulty 
with or becomes confused by the first question, he/she may feel threat- 
ened, feel that doubt Is being cast on his/her Intelligence, or he/she 
may become discouraged and lose interest In the remainder of the ques- 
tions.  Even a self-administered questionnaire represents a "test" or 
threat to some individuals and the wording of the first question can 
instill confidence or confuse and discourage them. The questionnaire 
should begin with an easy, Impersonal question and nor ask detailed or 
complicated questions until later - when a kind of rapport has been 
established. On the self-administered questionnaire, a simple, dlchotomous 
"yes-no" question should be used to put the respondent into the right 
frame of mind and help establish self-confidence for later more compli- 
cated questions. The first question also should be one which each 
respondent can answer easily, such as, "Did you wear the CVC helmet 
during this test period?" or "Did you fire the M-16 rifle while wearing 
the protective vest?" This type of question should elicit a definite 
response without too much effort on the part of the respondent. An 
Important point to remember is that the opening series of questions 
should be factual and relatively easy to answer, followed by the atti- 
tudinal questions which require more thought and time to answer. 

c. Affect of Preceding Questions. Question arrangement can have 
an Influence upon a response. An inaccurate or biased response may be        ■ ' 
obtained as a result of preceding questions.  The preceding questions 
can cause a mental "set" or pattern of thinking which Influences the 
manner in which a respondent replies to the immediate question. For 
example, a questionnaire on the acceptability of a new fabric for the 
field uniform may Include one question each regarding the criteria of 
fit, comfort, and crease-retention, followed by several questions 
concerning appearance of the garment.  The series of appearance ques- 
tions may be followed immediately by a question on the overall accepta- 
bility of the uniform.  Such an arrangement of questions has a tendency 
to produce a mental "set" in which a respondent may forget the earlier 
criteria of fit, comfort, and crease-retention and base his/her idea of 
acceptability of the uniform solely on appearance. A bias also can be 
introduced by omitting one of the Important criteria. For Instance, if 
a question on appearance is omitted altogether, a respondent may forget 
this aspect of acceptability and base his/her answer solely on the 
criteria of fit, comfort, and (.-rease-retention.  The best solution to 
the problem of mental "set" is to maintain a balance among the questions 
involving each criteria.  Every effort must be made to avoid over- 
emphasis of any criteria.  The important point to remember in formu- 
lating the questionnaire is that the preceding quf fions can Influence 
the answers obtained to subsequent questions. 
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6-3.  ESTABLISHING THE FORMAT. 

a. Slapllclty. Th«r« la no alngla preacribed format which «ach 
questionnaire ahould follow. However, there are some baaic principles 
which ahould be adhered to In dealgning the physical lay-out of the 
queationnalre. The firat principle la that of simplicity. The ques- 
tionnaire format, as well as the questions, must be eaay for a respon- 
dent to understand and follow ao that his/her determination of a response 
to a particular queatlon cannot be confused with that for another ques- 
tion. In order to obtain comparable results, each respondent must 
understand and interpret Instructions for responding in the same manner. 

b. Inatructions. Special attention muat be given to the location 
and wording of inatructiona for completing the questionnaire and indi- 
vidual queetlona, aa appropriate. In a self-administered queationnalre, 
a reapondent in a group situation may be reluctant to aak quoatlona. If 
each queatlon la of the same general form, an example may be used to 
illustrate the mechanics of responding to the particular type of ques- 
tion. An example of instructions for a self-administered questionnaire 
is shown at appendix E. In the case of a queationnalre to be administered 
by personal Interview, specific instructions on the admlniatratIon of 
the queetlona, condltiona under which they are to be administered, and 
the type of Information expected will aid an Interviewer or adminia- 
trator in obtaining complete data. An example of inatructiona for an 
interviewer la shown st appendix A. 

c. The Heading. The firat section of each queationnalre muat 
include the heading and baalc data which are required for later Identifi- 
cation, tabulation, and analyala of the results. The first Item at the 
top of the firat page of the questionnaire should be the title which 
indicatea whether the form la designed to be used aa a "queetionnnaire," 
"interview guide," or "checklist." The second item should be the test 
title, or item to be sssessed, and alao may include the specific cri- 
teria to be covered, auch aa comfort, acceptability, or maintainability. 
The next item in the heading ahould provide for recording the name or 
code number of the respondent and the date the queationnalre la admin- 
istered. Other baaic header data which may be deairable, and in aome 
instances essential, Include provisions for recording such information 
aa rank or Job title of reapondent, teat phase, teat location, adminis- 
trator or Interviewer*a name, exact time of edministration, and general 
inatructiona which apply to the entire queationnalre. Examples of the 
oasic data aectlona Included In the headings of questionnaires are shown 
at appendixea A, B, and E. 
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d. L>ngth of th« Questlonnalr«.  Another consideration in the 
design of a questionnaire is its length. The length of a questionnaire 
1» dependent upon a number of factors, such as the type of questions 
used, the location and conditions under which the questionnaire is to be 
administered, the Interest level of the test group, and the form of the 
luestionnaire. A questionnaire designed for use in a personal interview 
situation may be longer than a self-administered questionnaire. Also, a 
questionnaire consisting primarily of short, dlchotomous, or multiple 
choice questions may be longer than one containing numerous open-end 
questions. As a general rule, a questionnaire should be designed for 
completion by a typical respondent in 20-30 minutes. The questionnaire 
ahould be long enough to obtain required data, but not so long that the 
task of responding becomes boring or tiring to the respondent. The best 
rule to follow is to keep the questionnaire as short as possible. 

e. Frequency of Administration. A prime consideration during the 
design of a questionnaire and plan of test is how often the question- 
naire is to be administered. Several factors must be considered in 
making this determination. The first factor is whether or not the test 
group's attitudes or opinions will be influenced by time and experience 
with the system under test. A second factor which must be considered is 
whether or not the condition of the test item (new or used) is likely to 
influence the responses. Another very important factor which must be 
considered Is the influence of varying climatological and environmental 
conditions on the responses to particular questions. For instance, the 
range of temperatures experienced, rainfall, snowfall, and daylight or 
nighttime conditions may affect the results obtained. Also, the types 
of terrain encountered (flat, hilly, wooded, sandy, muddy, etc.) may 
affect the responses obtained.  If any of these conditions are expected 
to imluence the results, the questionnaire should include the experi- 
ences or variables of interest. A general rule to follow is to plan to 
administer the questionnaire on at least two occasions, once when the 
test item or system is fairly new and again toward the end of the test 
period when maximum experience with the system is likely to have been 
obtained.  If the test is to be conducted in specific phases, or activi- 
ties are planned to be replicated, it may be desirable to repeat the 
questionnaire at the end of each use phase or after each replication. 
Care in planning must be exercised, however, to insure that the same 
questions are not asked frequently.  Too much repetition results in 
boredom and indifference on the part of a respondent in providing 
answers.  Each scheduled administration must be fully justified on the 
basis of need.  The unwarranted or indiscriminate administration of a 
questionnaire may be prejudicial to the objectives of a test, wasteful 
in terms of time and effort expended for administration and analyses, 
and of little or no value in answering the test objectives. 

J 
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6-4.  CHECKING AGAINST THE OBJECTIVES. 

a. Once a questionnaire has been drafted In Its final form, and 
prior to pretesting. It must be checked against the objectives of the 
test and the list of Issues or subobjectlves formulated during the 
preliminary planning stages. This check must be performed very care- 
fully to avoid the omission of necessary questions related to specific 
objectives. A email amount of time and effort are required to perform 
this check; It may help to avoid the necessity of rewriting the ques- 
tionnaire at a later date. A close review of the completed question- 
naire at this time nay reveal an oversight or omission during the 
formulation stages and will help to Insure that a follow-up "why" 
question, or "comment," is solicited wherever there is s possibility of 
a negative or unfavorable response. As previously stated, it is often 
the case that the reason for s negative response is of more value to the 
analysis than the simple frequency count of the number of such responses. 

b. During this review, there is often a temptation to Include 
extra questions to obtain "nice-to-have" information. It is true that 
valuable data sometimes results from such questions, however, more often 
than not the disadvantages of including the extra questions outweigh the 
advantages. Due to the addition of such questions, a respondent may not 
attach the desired degree of significance to the questionnaire and this 
could affect the answers obtained on vital questions. It is important, 
therefore, that only those questions which are expected to produce 
essential and highly relevant results be Included in the questionnaire. 

6-S.  USE OF PUNCH CARDS. 

a. For large seals tests or studies involving 100 or more ques- 
tionnaires, the use of punch cards greatly facilitates the tabulation 
and analysis of data. Although no major difference exists between 
questionnaires which are tabulated by hand and those tabulated through 
the use of machine or manually punched cards, there are additional 
considerations which greatly simplify the task of transferring the data 
from the questionnaires to the cards. First, it is important that all 
possible answers on the questionnaire be assigned identifying numbers or 
letters and have corresponding numbers or .'.ctters on the cards. Also, 
it Is important that the answers be located on the questionnaire so that 
they may be easily locsted and identified, '"he layout of the question- 
naire should make maximum use of space and b« designed to minimise pege 
turning during transfer and tabulation. 
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b. Punch card* arc rectangular shaped cards into which holen may 
be punched either by hand or machine.  The punched holes may then be 
read or sensed electronically by machines called card readers. The 
holes in the cards are associated with code numbers of the questionnaire 
responses.  Each punch card may be divided into as many as 80 columns 
and each column or position may contain up to 12 positions. It is 
possible, therefore, to record the results from 80 quesriona with as 
many as 12 levels of response to each question. One card per respondent 
is generally sufficient to record the results of a single administration 
of a questionnaire.  Since punch card analysis requires a number of 
machines and operations, it is advisable to determine the availability 
of the machines prior to making a decision to use punch cards, and to 
confer with specialists in automatic data processing svstems to obtain 
expert advice and assistance in setting up codes and punching cards. 

b-h.  CODING AND CLASSIFYING RESPONSES.  The task of coding or assigning 
numbers or letters to responses to dichotomous, or multiple choice, 
questions is a relatively simple matter since the number of expected 
responses is known in advance. When open-end or free response questions 
are used, it is possible to anticipate most, if not all, of the types of 
responses which will be obtained, especially if the questionnaire is 
pretested prior to administration of the actual test. Some examples of 
simple codes which may be used to classify possible responses to questions 
are shown at table 6-1. 

h-7.  CATEGORIZING RESPONSES.  In coding responses to open-end ques- 
tions, it is usually necessary to perform a grouping, or classification, 
of responses because of the difficulty in tabulating, analysing, and 
reporting the results of an extremely large number of responses. Many 
responses will be similar and may be grouped without a serious loss of 
useful information.  In other cases, sacrifice of detail may be neces- 
sary to simplify the analysis and presentation of the results. The 
classification, or grouping, of responses to open-end questions is 
illustrated at table 6-2. The process of grouping, or categorlzinR, 
responses may be accomplished based upon the pretest results or upon the 
basis of anticipated responses; this helps to reduce the number of codes 
required to accommodate answers to open-end questions. 

6-8.  SELECTED READINGS. See paragraphs 1-6 and 1-9, appendix I. 
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TABLE 6-1 

EXAMPLES OF CLASSIFIED AND CODED RESPONSES 

An individual*« service time: 

X  Don't know; can't remembar 

Y  No answer 

0 Lass than 6 months 

1 6 to 12 months 

2 12 to 18 months 

3 18 to 24 months 

4 Mora than 24 months 

■ 

b. Why boots were rated as uncomfortable: 

X Don't know; can't remember, etc. 

T No anawar 

0 Rubbed blisters 

1 Poor fit 

2 Hurt arch 

3 Too hot 

4 Too tight 

5 Too loose 
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TABLE 6-2 

GROUPING OF RBSPONSES 

(Suggested laprovMMats to Coabat Boots) 

0 

InltUl Kssponsss Frsqusncy 

Add non-slip solss 6 
Solos that don't slip 2 
Solos that grip bottsr 2. 

Uss natorlal that won't leak 3 
Usterprooflng on the leather 2 
Better resistance to leaking 2 
Use water resistant aaterlal 1 

Grouped Responses     Frequency 

laprove traction        10 

Inprovc water resistance   8 

■ 

■ 

:.} 
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CHAPTER 7 

THE PRETEST 

7-1. INTRODUCTION. Thorough knowledge and understanding of the prin- 
ciples of queationnaire design and construction on the part of the 
questionnaire designer do not insure development of an effective mea- 
suring instrument. A questionnaire may not be assumed to be effective 
until it has been tried under conditions similar to those which are 
expected to exist in the actual test. A questionnaire designer cannot 
possibly anticipate all of the varioua problems that may arise in the 
actual test administration, therefore trial is necessary. The trial, or 
pretest, is simply the use of a proposed questionnaire on a small sample 
of respondents in order to detect weaknesses in the questionnaire and to 
obtain responses to free-answer questions which will aid in developing 
coded responses. Pretesting is of major importance in the development 
of a valid and reliable questionnaire and must not be omitted unless the 
urgency of the test is such that pretesting is not possible. 

7-2. VALUE OF THE PRETEST. 

a. T.ie pretest is the best check on the quality of questionnaire 
deaign and adequacy of question wording. As previously mentioned, the 
questionnaire ia a measurement tool whose value depends to a large 
extent upon its ability to comunicate effectively. The pretest affords 
an excellent opportunity to determine whether or not the questionnaire 
conmunicates as planned. It provides a check on question aequence, 
vocabulary level, and ambiguity. The adequacy of the entire queation- 
naire design and format may be appraiaed by the pretest method to Insure 
that the queationnaire is as good as human judgment can make it. 

b. In addition, the preteat may provide information which has been 
overlooked previously. The participanta in the pretest may suggest 
important questions which should be included in the final questionnaire. 
Other advantagea are that the adequacy of instructions to respondents 
may be verified and the pretest results may be used as a guide to set up 
final tabulation and analysis procedures. The pretest has repeatedly 
proved to be of practical importance in the improvement of the queationnaire 
technique and muat be employed whenever possible. 

7-3. THE METHOD. 

a.    The pretest is the first step in validating a questionnaire.    A 
draft form of the queationnaire is used aa an interview guide.    A number 
of individuala repreaentative of the final sample are questioned using 
the questionnaire.    During these interviews,  the interviewer analyzes 
each question,  the responses given, and the queationnaire as a whole for 
possible defects.    Problems or deficiencies in question design, aa well 
as recootendations for improvements, are recorded in detail.    These 
results are then used by the questionnaire designer to make the neces- 
sary revisions and corrections. 
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b. The sample of pretest respondents need not be large and elabo- 
rate methods for selection are not required.  It is advisable, however, 
that an effort be made to include individuals whose experience, training, 
and general level of intelligence are similar to those expected to 
participate in the final test sample. When the first preteat reveals 
need for revision or rephrasing of questions, it is necessary to conduct 
another pretest of the revised questions. The follow-up pretest, 
however, may be conducted with a smaller sample of respondents than the 
initl.il pretest. 

7-4. RULE OF THE INTERVIEWER.  Regardless of the form of the question- 
n.-iire, whether self-administered or individual interview, the first 
prctost is conducted as a personal interview. Using this procedure, 
false, misleading, or confused answers may be detected immediately and 
followed up by the personal approach. Usually, several different 
interviewers are used In the pretest and it is important that Indi- 
viduals other than the designer of the questionnaire conduct some of the 
interviews. The author of the questionnaire may be so familiar with the 
questions that he/she may fail to detect weaknesses in his/her work. It 
is important that pretest interviewers be critical; they must be ready 
and free to criticize every question, as wall as the sequencing and 
format of the questions. The interviewers also must be capable of 
critically evaluating the adequacy of each response during an interview 
to insure that each question is eliciting the type of reply for which it 
was designed. The Interviewers must be sufficiently familiar with the 
questionnaire and Interview concepts to enable them to perform adequate 
analyses of each question and to suggest improvements. 

7-5, PRETESTING THE QUESTIONNAIRE. Pretesting a questionnaire may 
present several problems, however, the technique can be applied with a 
ninimun of difficulty. For instance, the extremely limited sample size 
of a typical test presents a real problem. The planner of a large-scale 
civilian consumer-type survey may work with a sample size of hundreds, 
or even thousands, of respondents; in a military test, the sample 
generally numbers between 10 and 30 participants. Another problem with 
a questionnaire may be the fact that the questions assume experience 
with a specific item under particular experimental conditions, and the 
only individuals suitable to participate in the pretest are the actual 
test participants.  If either of these unique conditions exist, the 
pretester may find it necessary to question individuals from among the 
test participant group. 
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a.    Tlalng of th« Pr«teat.    Timing is an important factor in a 
pretest.     In some instances, a pretest can be administered only after 
the participants have had sufficient experience with the test Item to 
intelligently answer questions concerning it.    On the other hand,  the 
pretest must be given at a time which allown revisions,   if any, to be 
made and incorporated into the questionnaire before the initial test 
administration.    The orientation periods or break-in phases for a test 
system usually provide the best opportunity to conduct the pretest. 
Timing of the pretest,  to allow for subsequent authorization for changes 
by the project director or test manager,  requires close coordination 
among the test team administrator, test manager, and questionnaire 
designer.     If time is limited and changes in the questionnaire design 
are ne    isary,  recoomendations must be forwarded to the responsible test 
manager or questionnaire designer by the fastest possible means.    Changes 
to the questionnaire must be processed and approved in the same manner 
as required for the original questionnaire since such changes could 
affect the results obtained. 

I 

b. Pretest Sample. The pretesting of a draft questionnaire is 
usually a simple process. A cross-section of approximately twenty 
percent of the total number of test participanta should be selected to 
constitute the pretest sample. The participanta must not be informed 
that they are participating in a pretest of the questionnaire since this 
knowledge may influerce the responses. The selected participants should 
be interviewed individually and apart from one another. The interviewcra 
must not comment to the pretest respondents regarding deficiencies or 
omissions in the questionnaire. Recommendations for changes or improvement« 
must be noted by the interviewers during the interviews and fully described 
and recorded immediately following the interviews. Written recommenda- 
tions, together with oral comments or suggestions, must be provided to 
the individual responsible for making the revisions as soon as possible 
after all interviews are completed. 

£ 

7-6. SELECTED READINGS.  See paragraphs 1-6 and 1-8, appendix I. 
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CHAPTER 8 

QUANTIFICATION AND ANALYSIS OF DATA 

8-1.  INTRODUCTION. 

a. Conaideratlon muat b« given to tha quantification and analysis 
of data during tha early planning atagea of queatlonnalre development. 
Plane for the dealgn and adminiatration of the queatlonnalre, aa well as 
for data quantification and analyaia, muat be developed in conjunction 
with the overall experimental dealgn and plan of teat. This la essential 
in order to determine such factors aa: 

(1) The kind of sample required, 

(2) The number of reapondenta to be included In the aample, 

(3) The frequency and schedule of edminiatration, 

(4) The number and type of queatlona to be uaed, and 

(5) The type of analyaia which will be made. 

b. It la unlikely that the queatlonnalre dealgncr alao will be a 
qualified atatiatician or knowledgeable of statiatlcal analyaia tech- 
niques. Therefore, it la aeeential that the individual reeponelble for 
the design of the questionnaire seek the aasiatance and advice of a 
qualified atatiatician, in addition to coordinating admlniatrative 
requirements with the teat auparviaor. In order to inaure that the 
queatlonnalre producee the deelred data, it is suggeated that the 
planning teak be approached by firat deciding what hypotheses will be 
tested. By this proceaa it la poaaible to determine what analyaia 
techniquee can be employed to test the hypotheses and something about 
the tabulationa which will be required to auamarize the results. From 
these tabulations, it is poaaible to determine the type of queatlona 
needed and some character 1st ice of the eemple required to produce the 
results. Again, it is emphaalsed that early conaideratlon muat be given 
to the form which the data will take and the kind of analysis which will 
be made of the data when it la obtained. If this step la ignored, e 
great deal of time and effort may be wasted in testing the initial 
hypotheses. 

:> 
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8-2. QUANTIFICATION OF DATA. 

a. Aa stated at tha baglnnlng of tha chapter, tha questionnaire 
la used for measurement purposes. The product obtained from adminis- 
tration of the questionnaire consists of subjective words or phrases. 
This Information muat be quantified - converted to flgurea or numbera 
that can be tabulated and analysed. The end product of the question- 
naire may be a simple frequency distribution of responses to each ques- 
tloa summarised In terms of numbers, proportions, or percentages. The 
data may be further aummarliad to Include averages, standard deviations, 
or correlations. The sumaarlea also may Include statlatlcal analyaas 
showing the statistical significance of differencea or correlations 
obtained. Theae quantified data must than be tabulated and analysed. 
The results usually are aummarlsad in tabular form for Inclusion In the 
final report. 

b. Data obtained from rating scalea, dichotomoua responses, and 
preceded anawers are not difficult to quantify since numerical valuaa or 
preceded numbers are aaalgned ahead of time. The written responses to 
open-end or "Why?" type queatlons require the additional steps of coding 
and classification prior to tabulation and analysis. The ceding and 
classification procaaa la the same aa that described In detail in 
chapter 6. 

8-3. TABULATION OF DATA. 

a. After the data have been quantified, they muat be organised 
into a form which will aid in the analysis ana presentation in the 
report. The conatructlon of a table la an effective means of organising 
the data obtained from a questionnaire. A table serves several purposes. 
It may be used to list tha raw data In terms of frequenclea of reaponae 
to each question; the reaponae frequenclea may be further organised by 
test group, test phaae, date of administration, etc. A table may some- 
times be lengthy, however, the Importance of the results may justify 
including a raw data table aa an appendix to the report. A table also 
may serve to summarise tha findings by presentation of an organised and 
conciae picture of the findlnga which support the concltalons and 
racoomandationa. Examplea of tha typaa of tablea which may be uaed to 
summarise and praaent data are shown at appendix F. 

b. A table ahould be daaigned and prepared so that it tells the 
complete atory and stands alone without additional narrative explanation 
other than the heading and concisely worded footnotes. The heading 
ahould tell what tha table la about. Headings of columns and rows 
ahould be descriptive of the contents and lines should be drawn to 
clearly distinguish the columns and rows. The table ahould be clearly 
labeled ao that there la no need to refer to the text in order to 
interpret the contents. 
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Ü c. In the organisation of a tabla. careful consideration must be 
given to the most Important information contained in the table and the 
main points it is intended to bring out. The table must then be designed 
so that the main points are the easiest to observe. In this regard, it 
must be remembered that people read from left to right across the page 
and, therefore, headings of columns must be more prominent and easier to 
follow than headings of rows.  If the Information contained in the 
columns and the rows is of equal importance, consideration should be 
given to the fact that long lists of data look better in columns and 
short lists in rows. In some Instances, results may be effectively 
summarized and presented in a graph or chart. There are many types of 
graphic techniques, including the bar graph, pictograph, pie diagram, 
and trend chart, which may be used instead of a summary table or to 
summarize the principal findings from several tables. Examples of these 
and other graphic techniques are discussed In the reference cited at 
paragraph H-4, appendix H. 

8-4.  ANALYSIS OF DATA. 

a. The dictionary definition of analysis is ". . . an examination 
of a complex, the elements and thalr relations." More explicitly, 
analysis consists of a review of the data, in terms of the objectives 
and criteria, to identify significant facts and relationships among the 
variables of intetsat. 

b. Analysis must include a careful examination of the data to 
provide answers to questions such as: 

(1) "Are specific objectives met, not met, or exceeded?" 

(2) "What are the causes and effects of not meeting objectives?" 

(3) "Are there differences between standard and experimental 
items?" 

(4) "Are the differences obtained meaningful?" 

(5) "How do the findings relate to the conclusions and recom- 
mendations?" and 

(6) "Are there unexpected findings or new facts which warrant 
further investigation?" 
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c. The tarns "analysis" and "statistical analysis" are oftan used 
synonymously. While it is possible to perform an analysis of results 
without the use of statistics, normally the analysis will include the 
use of some statistical techniques., No attempt will be made to cover 
all of the ststisticsl methoda available and applicable to the kinds of 
data which may be obtained from a questionnaire. However, a brief 
overview of the subject is considered to be warranted to familiarize the 
reader with those techniques which are used most frequently in the 
analysis of questionnaire data. There are many excellent texts readily 
available covering tests of significance, sampling, and correlation 
techniques (paragraphs H-2, H-4, H-7, and H-10, appendix H). 

d. Statistics are important tools of the analyst, and an analysis 
of questionnaire data usually involves the use of either descriptive or 
sampling statistics, or both. Descriptive statistics are numerical 
descriptions of situations or conditions. Averages such as the mean, 
the median, and the mode are descriptivs statiatics; standard deviations 
and corrslations are also descriptive ststistics. Sampling statistics 
are used to determine how well the sample from which the measurements 
are takan actually represents the population from which the sample is 
drawn. Since it is seldom possible to employ the entire population of 
an item, or classification of pereonnel, in a teat, sampling statistics 
must be used in order to make a Judgment or inference about the popu- 
lation. For example, to determine which of three types of body armor is 
preferred for use by infantry Soldiers, obtain a sample of 30 each of 
the three types of srmor and select s representative sample of 30 
infantry Soldiers to alternately wear each of the three types of armor 
for the same period of time and under the same conditions. Then admin- 
ister a questionnaire to obtain preferences for the three types of srmor 
worn. Based on the analysis of the results, an inference may be made 
that the type with the higheat preference is most preferred by the 
entire population of infantry Soldiers. The validity of such sn infer- 
ence, however, depends upon: 

(1) The mergln of preference of the most preferred type of armor, 

(2) The representetiveness of ths sample of body armor used, and 

(3) The representativeness of ths group of infantry Soldiers 
questioned. 

There ere statiatical techniques which may be used to determine whether 
or not the observed differences are large enough to state with confi- 
dence that the differences obtained repressnt real differences in the 
larger population. A summary of some of the vsrious types of statis- 
tical methods which may be uaed in the analysis of questionnaire dsta, 
together with references to texts which describe each of the techniques, 
is shown at table 8-1. Examples of statistical techniques, such as chi- 
squsre, t tests, and F tests, which srs applicable to the analysis of 
the various types of data obtained from queationnaires and interviews 
are shown at appendix G. 
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These examples are not exhaustive, however, they do cover the most 
commonly used statistical methods. Other parametric and nonparametric 
techniques are given, together with their derivations, in the referenced 
texts on statistics. 

e. Some of the advantages of statistical analysis techniques are 
summarized as follows:  (paragraph H-A, appendix H) 

(1) Statistics permit exact descriptions. 

(2) They force personnel to be definite and exact in their plan- 
ning and procedures. 

(3) Statistics enable personnel to summarize and present results 
in a meaningful and convenient form. 

(4) They enable personnel to draw general conclusions and to make 
predictions. 

(5) They enable personnel to analyze some of the causal factors 
out of complex and otherwise confusing events. 

8-5.  REFERENCES. See paragraphs H-2, H-4, H-7, and H-10, appendix H. 

8-6. SELECTED READINGS. See paragraphs 1-3, 1-4, and 1-7, appendix I. 

I 
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PART TWO 

PRINCIPLES OF INTERVIEWING 

CHAPTER 9 

INTRODUCTION 

9-1.  GENERAL. When properly used, the personal interview is  the most 
effective means of obtaining Soldier operator-malntalner Information. 
The personal interview Is a technique by which an Individual Is ques- 
tioned by a skilled interviewer, who records all replies of the respon- 
dent. The data from many such Interviews may be collected, tabulated, 
and analyzed in a manner similar to that for questionnaires. Profi- 
ciency in personal interviewing can be acquired; It consists of a 
combination of specific habits, skills, and techniques, rather than one 
general ability. This section sets forth some general rules and pro- 
cedures for conducting an interview which should help the Interviewer 
avoid unnecessary mistakes and obtain reliable data. 

9-2.  PURPOSE OF THE INTERVIEW. 

a. The Interview has been defined as a "conversation with a 
purpose." Tho purpose of an interview is to find out cither objective 
facts related o the system about which the interviewee has some knowl- 
edge, or subjective facts, attitudes, or opinions about how he/she feels 
about sometning. The Interview must be designed to obtain these facts 
with as much clarity and accuracy as possible. 

b. The interview, used to obtain information from the Soldier 
operator-malntalner, attains its greatest value from the relationship 
which is established between the Interviewer and the respondent. The 
inquiry Is on a personal level, a conversational give-and-take, which 
encourages a respondent to give any information he/she can to the 
interviewer.  In a properly conducted interview, where a genuine rapport 
is established between the interviewer and the Interviewee, it is 
possible to obtain more detailed and reliable data than from the self- 
administered questionnaire. 

9-3.  SOURCES OF INTERVIEW BIAS.  Bias in the interview situation can be 
defined as some attitude or prejudice on the part of either of the 
participant« which affects the response by distorting or slanting it 
from the truth.  Ideally, the interview results in the Interviewee 
supplying ace . 'ate information to the interviewer. However, the influ- 
ence of bias can alter the results to such an extent that the answers 
are of little or no value in the final analysis. The interview situ- 
ation is highly susceptible to bias of many kinds. The interviewer may 
bias the Interview by tone of voice, the way in which the questions are 
phrased, or even by facial expressions.  He/she may unwittingly influ- 
ence the respondent by pausing at certain points or by thoughtlessly 
agreeing with the respondent on a particular response In order to 
maintain rapport. The interviewer also may unconsciously bias the 
answers by communicating his/her ideas or feelings regarding a question. 
These, and other, sources of bias can be greatly reduced - first, 
through recognition of the problem and, then, by training and experi- 
ence. 
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a.  Interviewer Bias. 

(1) In order to maintain objectivity during the Interview, and to 
avoid the most d*i«glng errors, the Interviewer must be aware of the 
fact that he/she Is potentially the greatest source of error and misunder- 
standing In the Interview situation.  The Interviewer must be aware of 
the fact that he/she has prejudices, likes and dislikes, pride of opin- 
ion, and perhaps even a personal preference for a particular item being 
tested. These feelings, while normal, are potentially dangerous if they 
are permitted to Influence the interview in any way. Careless inter- 
viewing, without careful consideration of the many factors which may 
affect a respondent's replies, almost certainly produces distorted and 
Invalid results. 

(2) It is assumed that the interviewer will not consciously 
influence the respondent's answers, however, great care must be exer- 
cised at all times to insure that the interviewer's ideas or opinions 
are not communicated to the respondent, either during the actual inter- 
view or at other times during the test. Often, an unconscious mannerism 
or casual remark is sufficient to Influence a respondent. Bias is 
frequently communicated through some unconscious Influence such as the 
interviewer's tone of voice, his/her inflection, gestures, or facial 
expression. A respondent is usually anxious to please the Interviewer 

^    and to provide the desired answers, particularly when he/she does not 
have strong feelings on the subject. Therefore, any sign or cue from 
the interviewer is likely to Influence the response. Although bias on 
the part of the interviewer is difficult to control, a knowledge of the 
sources of interviewer bias, together with a conscious effort to elimi- 
nate these influences, should succeed in keeping such bias to a minimum. 

(3) One source of bias, which is often overlooked in the military 
interview situation, is the difference in rank or grade of the military 
interviewer and the interviewee.  If the rank of the interviewer is 
higher than that of the interviewee, and if the rank is evident or known 
to the interviewee, this fact may bias and invalidate the results obtained. 
The higher rank of the interviewer may intimidate the respondent and 
cause him/her to be reluctant to make detrimental comments about the 
system under test. On the other hand, a respondent may exaggerate or 
over-emphasize the desirable features of a system in an effort to please 
his/her superior. The most desirable situation is the absence of any 
indication of rank or knowledge on the part of a respondent of the rank 
of a military interviewer.  If the rank of the interviewer cannot be 
concealed, every effort must be made to select a qualified interviewer 
of a rank or grade no higher than that of the individual being inter- 
viewed. 

9-2 
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b. Bias and th« Interviewee. 

(1) Another source of bias is the interviewee. The interviewee, 
or respondent, brings his/her bias with him/her to the test situation in 
the form of attitudes and opinions about the Army in general and, possi- 
bly, about the specific system under test. For example, he/she may be 
bitter about his/her particular job or current assignment, or about 
being sent to a particular test site to participate in a test; in many 
cases, such a negative attitude is transferred to the test system. On 
the other hand, the interviewee's past experience with the standard 
system, which the experimental system is designed to replace, may influ- 
ence his/her attitude toward the test system.  Depending upon his/her 
specific past experience, this could result in either a positive or 
negative bias toward the test system. 

(2) The conditions under which the interview is conducted also may 
Influence the interview. Such factors as the time of day, climatologlcal 
and environmental conditions, and degree of privacy afforded are very 
important considerations. For example, the interview must be planned at 
a time of day which does not conflict with a scheduled meal time or 
immediately before the interviewee is scheduled for leave. In such 
instances, the interviewee may give incomplete and unresponsive answers 
in order to complete the interview as quickly as possible. The inter- 
viewee's responses also may be biased by discomfort or personal inconve- 
nience caused by the interview environment. If the interview is con- 
ducted out of doors or in a room which is extremely cold or extremely 
hot, or if the interviewee is not afforded a comfortable seat, the data 
obtained are likely to be incomplete. The lack of quiet and privacy, 
away from the hearing of others, also may bias the responses obtained. 
Therefore, considerable thought must be given to scheduling and planning 
the interview in order to eliminate such sources of bias. 

9-4. TYPES OF INTERVIEWS. The types of interviews which are most 
useful in tests of military systems are the individual or questionnaire 
type of interview and the group Interview. In some test situations it 
may be desirable to use a combination of these two types of interviews 
to obtain the required results. 

a. The Questionnaire Interview.  In the questionnaire interview, 
the individual being interviewed is asked a series of questions which 
were constructed prior to the interview. The document on which these 
questions are listed is referred to as an interview guide. The ques- 
tions for the interview guide are prepared following the same procedures 
for wording, sequencing, and formatting as previously described In Part 
One for the questionnaire. The Interview guide differs from the ques- 
tionnaire only in that more space is provided for recording responses to 
open-end questions and responses to follow-up questions. An example of 
the interview guide is shown at appendix A. 
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\ , b. Th« Group Intervitw. Th« term "group Interview" Is used to 
denote the group administration of a self-administered questionnaire. 
Although the group interview, as referred to herein, is not an Interview 
in the technical sense, it does rely on many of the same techniques as 
are employed in the personal interview. The results of s group inter- 
view also can be influenced by the administrator in much the same way as 
during the personal Interview. The administrator's primary task during 
a group interview is to establish rapport with the group, motivating 
them so that they will be cooperative and responsive. The administrator 
also must give the necessary instructions and orientation on the ques- 
tionnaire itself, answering any question which may arise in the inter- 
pretation of the instructions. 

c. Special Applications. 

(1) Each type of interview lends itself more readily to obtaining 
certain kinds of information. 

(2) The questionnaire type of interview, for example, is valuable 
for obtaining specific facts, ratings, opinions, and observations. 
Through the use of this method, a standard set of questions may be 
developed and administered to each participant in the test sample. The 
data from such a questionnaire are easy to tabulate since all questions 
are exactly the same and they are administered to each Individual in the 

manner. 

ü 

(3) The group Interview is used when large quantities of data are 
required. It is one of the most efficient means of obtaining responses 
from large groups of individuals (20 or more) since sll may be ques- 
tioned simultaneously and under the same conditions. However, the group 
interview does not provide the means for obtaining the degree of detailed 
information possible with the guided questionnaire interview. 
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CHAPTER 10 

THE QUESTIONNAIRE INTERVIEW 

10-1.    INTRODUCTION.    The questionnaire interview ia a technique whereby 
each participant la interviewed individually, apart fron all others.    It 
la a structured interview situation in that the interviewer asks ques- 
tions exactly aa they are written on a prepared questionnaire.    When the 
questionnaire ia used in this manner, it ia referred to and is entitled 
"interview guide."    The format of the interview guide is similar to that 
for a questionnaire, except more space is provided for responses and 
comments.    The interview situation provides greater flexibility in 
obtaining the required information, however, it also involves greater 
risk of bias.    The effectiveness of the individual interview method 
depends to a large extent upon the rapport eatablished between the 
interviewer and the respondent. 

10-2.    ESTABLISHING RAPPORT. 

a. Rapport ia a word which has been adopted by users of the inter- 
view technique to signify the Jointneaa of purpose and desire for coop- 
eration which must be present during any interview.    The word, taken 
from the French, means a sympathetic relationship between two or more 
people.    The first essential for a successful interview is the estab- 
lishment of this relationship between the interviewer and interviewee. 

b. At the beginning of an interview, an Interviewer can usually 
expect a certain amount of reluctance on the pert of the Interviewee. 
The degree of reluctance encountered dependa largely upon the immediate 
situation and the attitude of the individual being interviewed.    His/her 
personality, understanding of the situation, or any stress he/she may 
have recently experienced, can effect his/her feelings toward the Inter- 
view.    The first, and perhaps the most important, aspect of the inter- 
viewer's Job is to overcome any negative attitude on the part of the 
interviewee toward the teat or the interview situation.    He/she must put 
the interviewee at ease and try to develop an atmosphere conducive to 
wholehearted acceptance and cooperation. 
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c. Thar« are several ways of establishing rapport, and the approach 
used in each situation mist be based upon the imediat« condltiona, 
including the attitude and needs of the individual being interviewed. 
The interviewer should begin by introducing himself/herself to the 
interviewee,  followed by a brief but clear explanation of the purpose of 
the interview.    During the course of this conversation, the interviewer 
should convey the fact that the queations are in no way a test of the 
interviewee's personal abilities or Intelligence.    To many individuals, 
the interview situation is similar to a "test" and represents a threat. 
The idea of threat should be overcome ss early as possible during the 
interview, otherwise the reliability of the interviewee's responses may 
be jeopardised.    The reapondent must be sssured that his/her statements 
will not be used In any way which could be harmful to him/her or his/her 
interests.    The use of phrases such as "not interested in names" and 
"there's nothing personal in this study, we are only interested in 
statistics," may help to convey the desired impression of interest in 
statistical data which would not harm the interests of the respondent. 
There are several ways of producing and maintaining a positive and 
cooperative attitude in a respondent.    A respondent must never be put on 
the defensive or made to feel that he/she is wrong.    A little polite- 
ness, demonstrated by the use of words or phrases such as "please," and 
"would you mind," goes a long way in maintaining rapport.    The inter- 
viewer must never talk down to a respondent or talk over his/her head. 
The use of technical terms and abbreviations should be avoided. 

d. Another Important factor in establishing rapport is the atti- 
tude of the interviewer.    He/she must appear to be relaxed and at eaae 
in the interview situation.    This helps to put the respondent at ease 
and to reduce any tensions or inhibitions on the part of the inter- 
viewee.    The attitude of the interviewer must convey sincerity, encour- 
agenent,  patience, and understanding.    His/her attitude should encourage 
frankness and honesty on the part of the respondent.    A respondent will 
usually be open and candid when he/she is made to feel that his/her 
point of view is appreciated and respected.    Successful interviewing 
requires that both participants make every effort to understand each 
other.    The key to genuine mutual understanding is a display of sin- 
cerity and interest on the part of the interviewer. 

10-3.    ASKING THE INTERVIEW QUESTIONS.    There are three important points" 
to remember when asking the interview questions:    the sequence of the 
questions; ask every question; and wording of the questions. 

10-2 
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•• (Xftlon S«qu«nc«. During tha construction of th« question- 
naire or Interview guide, particular attention le given to the sequence 
of the queatlona. The order or arrangeaent of the queetlone Is based 
upon a logical order of thought processes regarding the system or 
activities that occur during the test. Consideration alao Is glwn to 
possible "order effects," that Is, the effect that a preceding question 
may have on the response to the question under consideration. It Is 
essential, therefore, that the Interviewer follow the order of questions 
as they appear on the Interview guide and that the sequence not be 
altered without prior approval. The Interviewer must control the Inter- 
view at all times so that the respondent answers the questions In the 
sequence asked and doea not anticipate the questions by his/her responses. 
The question sequence must be maintained since considerable thought and 
pretesting have usually been done to establish the best sequence for 
producing reliable results. 

. 

b. Asking Every Question. A coomon mistake on the part of «n 
interviewer Is to assume that he/she knows what the answer will be to a 
certain question based upon the response received to a previous related 
question and fall to aak It. The Interviewer should never assume knowl- 
edge of a response to a particular question, but should ask every ques- 
tion as It is written. Even highly skilled and experienced interviewers 
are susceptible to this kind of assumption, which can reault in a loss 
of valuable data. An example of when this kind of assumption may be 
tempting to an interviewer is when a rating scale precedes a preference 
question. The respondent may rate one of several items tested much 
higher than the othera with regard to one or more characteristics. 
Based on these higher ratings, the Interviewer may assume that this 
highly rated item alao la preferred for overall uae. In fact, however, 
the open preference question may produce e surprising response in that 
the respondent may prefer a lese highly rated item for some reason or 
characteristic not covered by the ratings. For Instance, on a test of 
experimental raincoats, the respondent may rate coat "A" better than 
coat "B" with regard to comfort, warmth, an.j appearance, but may state 
on overall preference for coat "B" based upon its superior resistance to 
water penetration. In this case, the Importance of waterproofness would 
have been overlooked if the interviewer had assumed a preference based 
on the previous ratings. It Is important, therefore, to ask every 
question and assume no responses. 

c. Question Wording. 

(1) A great deal of time and thought are given to the wording of 
every question before it appears in final form on the questionnal~:> or 
interview guide. Each question is carefully worded and usually pretested 
to Insure that it: 

(a) Expresses the exact meaning desired, 

(b) Is as free from bias as possible, and 

(c) Has the same meaning to each respondent. 
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Questions are often rewritten many times so that they meet these standards. 

(2) Experiments have shown that even a slight change In the wording 
of a question can distort the results.    Any change in wording could 
influence the response, and there is no assurance that a change will be 
consistent with the original intent of the question.    At the very least, 
the answers obtained will probably not be comparable to those obtained 
by other Interviewers using the original wording.    Whenever more than 
one Interviewer is involved,  it is essential that every interviewer ask 
each question in the same way during all Interviews.     If a problem 
develops during an interview as a result of the wording,  the interview 
must be continued using the wording provided.    A note about the faulty 
wording should be made on the interview guide or questionnaire and the 
matter brought to the attention of the test supervisor as soon as 
possible.    Even in a small scale test involving only one interviewer, 
the policy of asking every question exactly as it appears on the inter- 
view guide must be adhered to in order to insure consistency. 

(3) Although every effort is made to word each question so that it 
may be understood by each respondent, the interviewer may encounter a 
situation where he/she receives a blank stare or baffled expression in 
response to a question.    Under such a circumstance,   the interviewer 
should repeat the exact wording of the question slowly and distinctly, 
emphasizing the key words.    Usually,  the repetition is sufficient to 
elicit a response.    If,  after repeating the question,  there is still no 
response, the interviewer should record "no response" for the question 
and proceed with the interview;  this is the only way to insure compa- 
rability and reliability of the results.    If every Interviewer provided 
his/her explanation or interpretation of the questions,  the results 
obtained would not be comparable or reliable. 

(4) The interviewer also must avoid the usual tendency to rephrase 
or elaborate on the wording of a question.    When a respondent appears 
confused or "stumped" by a question, it is often tempting to suggest a 
possible answer;  this temptation must be overcome to avoid biasing the 
results.    If a respondent seems to be having difficulty, the interviewer 
must limit his/her comments to harmless statements such as "take your 
time," "think the question over carefully," or "give me the best answer 
you can." 
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10-4.    OBTAINING THE RESPONSE.    Th« primary purpoa« of th« intarvltw Is 
to obtain data in th« form of answara to apacific quaationa.    It ia th« 
job of th« intarvlavar to inaur« that tha anawara obtainad ara apacific 
and uaabla.    Tha int«rviav«r,a attituda and mannar graatly facilitata 
th« raaponaaa.    Tha intarviawar muat ba thoroughly familiar with tha 
quaationa and aak th«m in a convaraational mannar - which halpa to 
croata an Informal atmoaphara rathar than a atarila taat aituation.    Too 
aarioua an attituda on tha part of an intarviawar may diacouraga fraa 
axpraaaion by tha raapondont. 

o 

a.    Gattinp Spacific Anawara. 

(1)    Tha intarviawar should not go to tha naxt quaation until tha 
raapondant's raply to tha currant quaation has baan obtainad.    Th« 
following ara aoma «xamplaa of raplias which ara not apacific: 

Quaation:    "Which would you prafar on tha fiald Jackat, button 
or lippar front closure   ' 

Anawar:    "I can't daclda." 

(Thia quaation ahould ba rapaatad by asking "Wallt which would you 
prafar on tha fiald Jackat» button or aippar front closure?") 

Quaation:    "What waa tha main thing you likad about tha variable 
protection body armor?" 

Answer:    "I liked it fine." 

I 

(The respondent has miaaed the point completely, 
ehould be restated etressing "the main thing.") 

The queatlon 

(2)    Each of the above raaponaaa ia an exmaple of "an answer" which 
ia not a apacific, vsable anawar.    The Interviewer would fail if he/she 
accepted theae replies.    It ia the Job of the interviewer to make every 
effort to get a apacific anawer to the particular quaation asked, 
without influencing direction or intensity of the respondent's answer. 
Sometimes a simple repetition of a question, streeaing key words, 
elicits an actepta'uli anawer.    In some instancae, the interviewer may 
have to apand aaveral mlnutee on one question, repeating it two or three 
times, before a aatiafactory response is obtained.    Repetition of the 
queatlon Is the baaic method of probing when ueing the queationnaire 
interview or interview guide.     It is ths safest and moat effective way 
to secure coneietent and comparable replies to a specific queetlon 
printed on the guide.    By repeating the queatlon, the Interviewer 
encourages the reapondent to develop his/her thoughts and to expreaa 
them in his/her words.    In many Instances, repeating the queetlon gives 
the respondent time to think and directs his/her attention to the real 
purpoae of the quaation - encouraging a specific answer. 
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(3)    In an Instance when the Interviewer does not fully understand 
the response, or a respondent's answer is not clear or complete,  it may 
be necessary to ask the respondent to clarify his/her answer.    It is 
unacceptable to ask the respondent a question such as "Do you mean 
this .   .   .  ?"    Such a question immediately suggests an answer, which 
would produce biased results.    Neutral probing questions may be used if 
repeating the question does not work, such as "Well, what in particular 
did you have in mind?"; "I'm not sure I got that last point you made. 
Could you please expand it a little further?" or "Let's see now, you 
said .   .   . Just how did you mean that?"   These and similar neutral 
phrases may be used to encourage a respondent to clarify a response or 
to provide a specific answer to a question without biasing the results. 
The interviewer must not skip a question and return to it later in the 
interview.    The questions must be asked in the sequence in which they 
are written to avoid biasing the responses. 

b.    Don't Know Responses.    There will be occasions when a respon- 
dent cannot answer a question as it is stated.    In some cases the "don't 
know" response is legitimate because the respondent has not had par- 
ticular experience with an item, misunderstands the question,  or simply 
because he/she can't remember.     In other Instances, however,   the initial 
"don't know" response is merely a coverup for uncertainty, misunder- 
standing, or even mental laziness.    A preliminary "don't know" response 
may be to hide genuine feelings;  it is an interviewer's job to reveal 
them.    The Interviewer must be aware of this problem and probe for a 
specific answer until he/she is certain that a respondent is unable to 
commit himself/herself on the question. 

10-5.     REPORTING THE RESPONSES. 

a. Proper Recording.    All of the effort expended in putting the 
respondent at ease,  carefully asking the questions, and obtaining spe- 
cific answers may be wasted unless each response is recorded properly. 

b. Mistakes.     If an interviewer forgets to check an answer,  the 
result is the same as if he/she never asked the question;  if he/she 
makes a mistake and marks the wrong category,  the result will be invalid; 
if he/she fails to record a free answer exactly as the respondent gives 
it, the analyst may get a distorted view of the respondent's opinion. 
The interviewer's function in this regard is to accurately record and 
communicate the responses and opinions of each test participant to the 
analyst who must analyze, evaluate, and report the results.    Failure to 
do this will result in unreliable data and invalid test results. 
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c. Effort Involvd. Th« Intervlaver must not only make «vary 
effort to obtain complete and specific reeponaes, but must exercise 
great care to insure that the responses obtained are recorded completely 
and accurately. An unfavorable interview condition, or frequent inter- 
rupt iona, during an interview causes confusion and may result in errors 
in recording the responses. The interviewer must be familiar with the 
questions and the entire questionnaire to avoid asking questions not 
included on the guide and to insure that all questions which are listed 
are asked and the responses recorded. 

d. Types of Errors. 

(1) Some of the most common types of errors in reporting Interview 
responses are as follows: 

(a) Omission of response. The most frequent error in response 
reporting is omission - the failure to check or write down the anawer to 
a particular question. 

(b) Asking a question which should be omitted. In some instances, 
the instructions for a question state that It should be asked only under 
certain conditions, such as "If a 'yes* response is given then 
ask ..." In the case of a "no" response the question should not be 
asked. Asking a question which should be omitted is confusing to the 
respondent as well as to the analyst. 

(c) Circling or checking the wrong answer. This type of error is 
usually committed as a result of carelessness. When the reply checked 
is different than the one given, it will probably not be detected as an 
error and will distort the results. 

(d) Marking more than one anawer. This error occurs most often as 
a result of the respondent changing his/her mind. The interviewer marks 
both answers and fails to erase or eliminate the original response. It 
is important to check one, and only one, answer for each question. If 
both answers remain checked, neither answer can be used since the 
analyst does not know which of the two represents the respondent's final 
opinion. 

(e) Inserting a dash to indicate a "Don't Know" or "Refused 
Answer." The use of a dash or line instead of writing out the correct 
response cannot be accurately interpreted or placed in a coded category 
by the analyst. 

(2) The moat experienced Interviewer makes an occasional error or 
omission in spite of rigorous checking, however, the number of errors 
can be minimized by adhering to the following basic principles: 

(a) Become thoroughly familiar with the interview instructions, 
wording, and layout of the Interview guide before conducting the inter- 
view. 
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(b) Inspect each completed questionnaire carefully before going to 
a new respondent. Check the Interview guide for errors and omissions 
Immediately after completing each Interview. Correct any error and 
finish recording any free-answer response which Isn't written out In 
full. 

(c) Avoid unfavorable Interviewing conditions. Error Is more 
likely to occur when there are frequent Interruptions or when the 
presence of others creates distractions. Interview each respondent 
Individually) apart from all others, and In quiet, comfortable sur- 
roundings. 

e. Reporting K Change In Meaning. If a respondent either quali- 
fies a question or interprets a queetlon In a manner different from that 
Intended, his/her Interpretation, or a qualifying statement, must be 
recorded on the questionnaire. For example. If the purpose of Che 
Interview Is to ask the same question of 10 Individuals, It Is Important 
to know about any deviation from the Intended meaning of that question. 
By recording s misinterpretation, the analyst can void or treat the 
answer separately If he/she feels the respondent completely changed or 
missed the Intended meaning. The following are examples of qualifica- 
tions which should be recorded. In addition to the Initial answer: 

Question: "Do you think these gloves are suitable for combat use 
In the Arctic7" 

Answer:   "Yes, unless the temperature gets below about 15 degrees." 

Question: "What do you consider to be the single most important 
characteristic of a good helmet?" 

Answer:   "Comfort, except in a combat son« where protection Is 
the most Important." 

Question: "Baaed on your experience, would you say the armor vest 
is satisfactory or unsatisfactory?" 

Answer:   "I'd eay satisfactory, but only if it has a higher 
collar." 

Ü 
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i    \ f. R«portlng A Fr«t-An»vr Respon»«. ^ J 

(1) Th« free-answer question pose« e special problem In recording 
a respondent's opinion. For a free-ansver response, it is necessary 
that the entire response be recorded verbatim. It is Important that the 
interviewer record every word the respondent sayr since the significance 
of all statements must be determined by the analyst. For the multiple 
choice or dichotomous question, where an answer is checked, tabulation 
of the results simply Involves adding up the numbers. For the free- 
answer question, however, it la necessary to devise a set of code 
categories and to determine into which coded category each answer falls. 
Deciding whether a particular reply should be classified in one category 
or another la often a difficult decision. The coding process may be 
particularly difficult, or even impossible, if the interviewer Is 
careless in recording the exact response. If the Interviewer falls to 
record the full response, or only writes a summary of the response, the 
analyst may be unable to accurately code the anawer for Inclusion in the 
data analysis. On the other hand, if the interviewer faithfully records 
the answer clearly and completely in the respondent's exact words, the 
answer may be confidently and accurately grouped into one of the coded 
categories. 

(2) The free-answer response also must be recorded in the respon- 
dent's language. The interviewer should listen attentively to what the 
respondent says, the words used, the way the resoonse is phrased, and 
then quote him/her directly. The interviewer c iOuld not summarize, but 
should record the respondent's words, including bad granmar, slang, or 
profanity. In this way, the respondent's emphasis and true feelings 
will be conveyed to the analyst. 

(3) A knowledge of shorthand is not required in order to record an 
answer verbatim.  First, it would be unusual for more than a few answers 
to be more than one or two sentences long, and the average individual 
speaks slowly enough that it is not difficult to keep up with him/her. 
Secondly, a respondent usually is g.lad to give an interviewer time to 
write down all that is said since the respondent is interested in having 
his/her opinions recorded completely and accurately. A respondent also 
may be requested to repeat an answer in order to insure that a response 
is complete and accurate. 

10-6.  INTERVIEW TECHNIQUES. 

a. The following interview techniques should prove helpful to the 
interviewer In becoming adept at speedy and accurate recording of 
responses: 
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(1) Be prepared to write as soon as the question Is answered. It 
may sound contradictory to previous statements about verbatim recording, 
but It Is not always necessary to begin writing as soon as the Inter- 
viewee begins to talk. Often the respondent's first few words are Just 
a "warm-up" and serve as a pause while he/she organizes his/her thoughts. 
It Is a waste of time and effort to record this part of a conversation 
and a waste of the analyst's time to try to Interpret and clarify It. 
Irrelevant remarks such as, "Well now, I was talking to a friend about 
that just the other day . . ."or "I'm not sure whether this Is what 
you mean, but I would say that ..." need not be recorded, but when a 
respondent actually starts to answer the question, be prepared to write 
it out as fully and as accurately as possible. 

(2) Write quickly, but legibly.  In addition to recording all of 
the words of the respondent, it is also essential that the handwritten 
material be readable so that the answers may be accurately Interpreted 
and classified by the analyst. In writing a response, the Interviewer 
should take particular care to distinguish between n's, m's, u's, v's, 
and w's, which often appear as a series of indistinguishable loops; o's 
and a's, which often are not closed; and t's and 1's and other looped 
letters. Breaking a word in the middle also makes translation of the 
written response extremely difficult. Illegible handwriting should be 
corrected by the Interviewer immediately after each interview. This 
should be done concurrently with the review for errors snd omissions. 

(3) Use conoon abbreviations. The Interviewer should make use of 
common abbreviations whenever possible. Examples of some common abbre- 
viations are "equip." for "equipment"; "DK" for "don't know"; "exp." for 
"experimental"; and "std," for "standard." The Important concern is to 
record each response in full. 

(4) Don't erase. If a mistake is made when recording a response, 
cross out the error rather than take the time to erase. Crossing out 
takes far less time than erasing and is the preferred means for cor- 
recting an interview response. 

b. The most rapid writer may fall behind in recording a response 
if the Interviewee talks fast and does not pause between sentences. In 
such an Instance, take a moment or two before asking the next question. 
Usually, if the essential rapport of the interview has been maintained, 
the respondent will be favorably impressed that care is being taken to 
accurately record all that he/she has said. If the respondent shows 
signs of impatience, a comment such as, "This is very interesting, I 
want to be sure I have recorded it exactly the way you expressed it," is 
appropriate. 
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c. Complsc« and accurst« recording of each free answer response 
usually has a positive affect on an Interviewee. When an Interviewee 
observes that his/her opinions are considered Important enough to be 
recorded faithfully, he/she Is more likely to give full and open answers. 

0 
10-7. SELECTED READINGS. See paragraphs 1-1 and 1-5, appendix I. 
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CHAPTER 11 

THE GROUP INTERVIEW 

11-1.  INTRODUCTIÜN. 

a. The group interview is a variation of the interview technique 
whereby a questionnaire is simultaneously presented to a group of indi- 
viduals assembled in one place. The procedure is relatively simple in 
that a questionnaire is distributed to each of those present and each 
respondent records his/her answers. This type of interview also is 
referred to as "self-administered" since the individual in charge of the 
interview only supervises the group while each interviewee fills out 
his/her own questionnaire. 

b. The primary advantage of the group interview is the ability to 
obtain large quantities of information with a minimum expenditure of 
time and effort. In an instance where a large sample is required, as in 
a food preference or clothing study, the group interview may be the most 
efficient means of obtaining Soldier reaction. Using this method, as 
many as a hundred or more questionnaires may be administered at one 
session. 

c. The gain in efficiency achieved by the group interview tech- 
nique is offset by loss in reliability of the results. In a group 
interview situation, it is not possible to control all of the various 
influences which are known to affect Individual responses. If the 
respondents are seated close to one another they are likely to talk, 
exchange ideas and opinions, or, simply by gestures or informal comments, 
influence the responses of others. Another notable disadvantage of the 
group questionnaire is that it presupposes the ability of each respon- 
dent to read and comprehend the written questions, however, misunder- 
standing or misinterpretation can Invalidate the responses. 

11-2. THE ROLE OF THE ADMINISTRATOR. In the section on the personal 
interview it was stated that the interviewer himself/herself is perhaps 
the greatest source of bias. It might appear that the administrator of 
the group interview has little or no influence on the results, but this 
is not true. Although interviewer-induced bias may be less evident in 
the group situation than in the personal interview, it is of consid- 
erable importance. The interviewer's, or administrator's, opinions of 
or attitudes toward a system under test can be conveyed to a group by 
the method of introducing the questionnaire or in informal remarks and 
thereby influence or bias the results. This is particularly true in a 
case where an administrator has a much higher grade or rank than the 
respondents. 

u 
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a. Orientation and Rapport. The main functions of an adminis- 
trator are to explain the purpose of the Interview and to explain to the 
respondents what Is expected of them. The object Is to Inform the group 
of the need for and Importance of the data and to engender their full 
cooperation; motivation ox the group to perform the required tasks and 
establishment of rapport are important. The quality of the data obtained 
is greatly affected by the degree of motivation and rapport achieved. 

b. Administrative Functions. 

(1) The administrator also is responsible for numerous adminis- 
trative details In connection with the group interview and may require 
one or more assistants, depending upon the else of the group.    The 
administrative arrangements which must be made for Interviewing a large 
group of respondents simultaneously are more numerous and considerably 
more complicated than those for interviewing one individual.    The adminis- 
trator usually la responsible for scheduling the interview at a time 
convenient to all participants, arranging for a building or room of 
sufficient slse and with adequate facilltlee for seating and writing, 
insuring an adequate supply of questionnaire forms and pencils, arrang- 
ing transportation,  if required, and monitoring the Interview. 

(2) As mentioned In the chapter concerned with bias, the condi- 
tions under which the Interview is administered are extremely Important. 
A time should be selected for the adminiatratlon that is agreeable to 
both the supervisors of the test participants and the test participants 
themselves.    If the time of administration Is Inconvenient for the 
respondents, such ae during off-duty hours or during a meal hour,  the 
motivation of the participants and the quality of data obtained will be 
adversely affected.    Every effort must be made to schedule an interview 
at a time convenient to all concerned, while still timely with regard to 
relevant activities or experiences. 

(3) Often,  it is the responsibility of an administrator to make 
arrangements for a suitable room in which to hold a group interview.    In 
this case, consideration must be given to selecting a centralized 
location convenient to most of the group  (to minimize transportstion 
requirements) and to the availability of seating and writing facilities. 
Consideration also must be given to environmental factors such ss ade- 
quate heating or cooling, and lighting, and a lack of distracting noises 
or activitlea which would adversely affect the results.    In addition to 
insuring an adequate supply of questionnsire forms and pencils, the 
administrator also should make arrangements for visual displays which 
may be required for the orientation;  these may include actual samples of 
the test items to be aasessed during the Interview or photographs of the 
Items in various configurations.    Such displays are often helpful to the 
vespondents in identifying the items discussed in the questionnsire. 
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c. Overall Supervision. Finally, it ia the responsibility of an 
administrator to supervise and monitor the entire interview. He/she 
should make written notes of difficulties encountered by the respondents 
with the questionnaire wording or format so that this information may be 
considered in evaluating the results and used to modify the question- 
naire, if necessary, for future administrations. The administrator also 
must maintain order and minimize conversation among the respondents to 
reduce the possible affects of bias on the results. 

11-3. CONDUCTING THE GROUP INTERVIEW. After the interview participants 
are assembled and all materials are passed out, it is the administrator's 
task to explain the purpose of the interview and the administrative 
procedures to be followed. During this initial orientation, the admin- 
istrator must motivate and establish rapport with the group. He/she 
must impress the group with the importance of the information being 
sought and the importance of the roles of all individuals participating 
in the test. The administrator should encourage the group to anawar 
each question completely and honestly, assuring them that their replies 
will be treated as test data, will be strictly confidential, and that 
there will not be any personal consequences as a result of the answers 
given. 

a. Interview Instructions. Following this informal orientation, 
the administrator should read aloud the instructions provided, making 
sure that all participants understand them. The following is an example 
of Instructions for a group interview: 

PLEASE READ ALOUD AND CAREFULLY 

"The purpose of this questionnaire is to find out what Soldiers think 
about the Army and Army life. Soldiers all over the country will fill 
this out Just as you are doing today. We are not trying to check up on 
you as an individual, but you can help make conditions better for your- 
self and others in the future by filling the form out properly. DO NOT 
WRITE YOUR NAME OR ORGANIZATION ANYWHERE ON THE QUESTIONNAIRE.  Please 
answer each question as frankly and as truthfully as you can. You will 
find that most questions may be answered by a simple check mark opposite 
your choice of answer." 

"If you have a queatlon, or if you are not sure about how to answer, 
raise your hand and one of the supervisors will help you. Remember, we 
are Interested in your opinions, so please don't look at your neighbors' 
answers and don't discuss the questions or possible answers with others 
during the interview. We sincerely appreciate your cooperation." 

If there is no question regarding the instructions or the questionnaire, 
the group should be instructed to begin work. 
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b. Ai«l»t«nc« During thg Infrvl«w. If, during the course of en 
Interview, questions are asked regarding the intent of questions or the 
meaning of words, the administrator must not attempt to explain or alter 
the wording of questions. This is the only way to avoid bias, to be 
consistent, and to insure that all respondents are working within the 
same freme of reference during a particular interview. If a respondent 
persists in asking for help, the edministrator should only repeat the 
question, emphasizing the key words, as in the personal interview. If 
the respondent still doesn't understand or has questions, it is often 
helpful to simply state "Just do the best you can." This may give the 
encouragement needed to continue without affecting the response. Such 
techniques are referred to as "nondirective" assistance and have been 
found to be very effective. 

c. Review for Completeness. As in the case of the personal inter- 
view, the administrator must review each completed questionnaire as soon 
as possible after completion of the interview. The review should include 
a check for omissions, illegible responses, and open-end responses or 
cooments which require clarification. In those instances when the 
respondents' names or other coded means of identification are not used 
on the questionnaires, the completed forms should be checked as they are 
turned in or before the group is dismissed. This review will help to 
insure receipt of maximum usable data from each questionnaire adminis- 
tration. 

11-4. SELECTION OF INTERVIEWER. 

a. The demands of an interview, whether personal or group, are 
such that the individual selected for the Job should be of ebove average 
ability. The primary qualifications to be considered in the selection 
of an interviewer are: 

(1) Above average intelligence, 

(2) Ability to meet and talk to many different types of people, 

(3) Interest in the Job, and 

(4) Rank no higher than respondents unless evidence and knowledge 
of rank can be concealed. 

While it is desirable to select an individual with previous Interviewing 
experience, this is not always possible. It must be stressed once again 
that Interviewing is a skill which can be mastered through conscientious 
effort and the application of the principles described herein. 
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b. Whsther tht Individual selected to be an Interviewer la experi- 
enced or not, a certain amount of training and orientation are necessary 
for each specific test project. The Individual selected should famil- 
iarize himself/herself with the test plan, to Include the test require- 
ments, objectives, procedures, and schedules. He/she also must be 
thoroughly familiar vlth the questionnaire or Interview guides to be 
used In the conduct of the Interview. If possible, he/she should 
participate In the preparation of these documents and any pretesting 
which may be required. The pretest administration provides a means for 
checking for errors In the questionnaire, and also provides an oppor- 
tunity for the Interviewer to receive training and experience. 

' 

c. It muat be remembered that the primary advantage of the Inter- 
view la the flexibility It provides. This flexibility derives from the 
ability of the Interviewer to conmunlcate with the respondent. The 
Interviewer Is thereby able to make sure that the respondent understands 
the purpose of the test and the questions asked. He/she also Is able to 
probe for additional Information or to clarify responses. Most Impor- 
tant, perhaps. Is the ability of the Interviewer to establish and main- 
tain rapport with the respondent, providing the encouragement and moti- 
vation necessary to obtain complete and useful information. The skill 
with which the interviewer is able to perform his/her tasks has an 
important Influence on the results obtained. 

11-5. QUANTIFICATION AND ANALYSIS OF RESULTS. The quantification and 
analysis of data obtained from interviews are identical to the tech- 
niques described in chapter 8 and appendix G for analysis of question- 
naire data. Interview data consist of nominal, ordinal, or ranking, and 
Interval data, and appropriate statistical methods Include both parametric 
and nonparametric techniques. 

o 
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APPENDIX A 

SAMPLE INTERVIEW GUIDE 

TEST OF COMPOSITE BODY ARMOR 

-. 

NAME DATE 
(First) (M.I.) (Uat)      (Day)  (Mo.)  (Yr.) 

TEST PHASE:  (circle one) I II III IV 

Instructions: Interview each test participant separately and apart from all 
others. Have a sample of each type of body armor within view of the participant. 
Provide a copy of the interview guide to the participant so that he/she can 
follow the questions and see the choice of responses during the interview. 

1. Which type of body armor did you wear during the pest 3-day wear phase? 
(check one) 

Type S £7 

Type E £7 

2. What type of test activities did you participate in during this wear 
phase? (check) 

f7 Close order drill 

fl Road march 

rj Cross-country march 

[J Night patrol 

[J Weapons firing 

3. a. Did you experience any difficulty in performing any of the test 
activities while wearing this type of body armor? (check one) 

[J   Yes £7 No 

b. If yes, then ask, "What seemed to cause the trouble?" (describe 
in detail) 

O 
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4.    a.    Hov would you rat« thla typa of body amor with regard to comfort? 
(check one) 

/ / Excellent comfort 

l~~l Comfort la very satisfactory 

rj About average in comfort 

£7 Slightly uncomfortable 

n Very uncomfortable at times 

rj So uncomfortable it can barely be worn 
•   *.' 

b.    If any "uncomfortable" category is aelected. then ask, "What do you 
feel caused it to be uncomfortable?"    (describe) 

I 5. a. How would you rate the 51$ of thia type of body armor? (check one) 

. rj Fits extremely well 

. rj Fit is quite sttisfactory 

[J Fit is about average 

. £7 Fit n**1* l»*roving 

. £7 Fit is not \ery satisfactory 

. n Fit is very poor 

b. If fit is considered to be less than "about average," then ask 
"What seemed to be th« problem with the fit of the armor?" (describe) 

t 
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6.   •.   Row would you r«c« th« d«gr«« of froodom of Bovoaont afforded by 
this typo of body armor?    (chack ona) 

6. CJ Bsccallant 

5. O Vtry food 

4. O Adaquata 

3. £7 Not quita adaquata 

2. [J Poor 

1. £7 Extraaaly poor 

b. If laaa than "adaquata," than ask, "What saaaad to ba tha problam?" 

NOTE: Aak tha following quaatlons only aftar Phasaa II and IV: 

7. a. Now that you hava axparlancad «aar of both tha Typa N and Typa S 
body araor, which typa would you prafar to waar In a combat 
situation? (chack ona) 

£7" Typa N 

O Typ« s 

£7 «Ith« Typa 

b. If Typa N or Typa S ia chackad, than aak, "Why would you prafar 
thia typa?" 

, 

. 
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APPENDIX B 

SAMPLE QUESTIONNAIRES (SELF-ADMINISTERED) 

LIGHTWEIGHT COMPANY MORTAR SYSTEM (LWCMS) 

        RANK DATE 
(First) (M.I.) (Last) 

TIME IN MOS 

The purpose of this questionnaire Is to obtain your opinions of the Light- 
weight Company Mortar System (LWCMS).  Since you have participated In the 
firing of the LWCMS your opinions and conmants are extremely Important. Please 
answer all of the following questions as honestly and accurately as you can. 
Each question provides space for you to give any additional comments or 
information which you feel may be helpful. 

1. In your opinion. Is the LWCMS a safe weapon system to handle and fire? 
(check one) 

£7 Yes 

Comments:  

u 

2. Did you ever have malfunctions which caused a mission delay with the 
LWCMS? (check one) 

/__/ Yes 

O   No 

Comments: 

B-l 
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3. Coaparad to th« 81m Mortar, ho« ««ly or difficult was it to «apUca th« 
LWCMS? (chock ono) 

•« £T Much oooior 

b. £7 Slightly «oaior 

c. [J   About tho ••■• 

d. £7 Slightly moro difficult 

o. [I   Much «or« difficult 

nt ■:  

o 

4. Did you dotoct may roaiduol flour roaaining aftar tha round waa firad 
with tha LWCMS? (chack ona) 

O   *•• 
o ■> ^ 
Coaaantas   MHF 

5. Coaparad to tha Slaa Mortar, how aaay or difficult waa it to load tha 
round into tha tuba of tha LWCMS? (chack ona) 

a. [If Much aaaiar 

b. U Slightly aaaiar 

c. £J About tha aaaa 

d. £J Slightly aora difficult 

a. jTT Mu^ "o™ difficult 

Comment«:  

B-2 
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6. Did you hav« «ny probltas wh«n firing th« LWCMS in tht hand-h«ld aod«? 
(chtck on«) 

a NO 

CoHMnta: 

• 

I 

7.    Overall, how would you rat« tha Ll|htwalght Company Mortar Syata«? 
(chack on«) 

a. £7   Vary good *-     • 

b. jj   Good 

c. £7 Poor 

d. rj   Vary poor 

Coonanta: 

i -^H «^ 

Which «ortar ayataa would you prafar to aaa in tha 
(chack ona) 

■ 

a. £7   SIOB Mortar 

b. £7 Lightwaight Company Mortar 

c. £7 Ho diffaranca 
■ 

Coaaanta: 

i Any invantoryT 

■ 

■ 

■ 

'■'' •■''. 
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NAME 

QUESTIONNAIRl 

DH-I POOD TEST 

GRADE 

J 
DATE 

(First)   (M.l.) 

ORGANIZATIOH      

(Ust) (Day) (Mo.) (Yr.) 

TEST PHASE   

Instructions: Th« Army would llk« to hsv« your opinion of certain food items 
ssrvad to you during this m«al. Your opinion, along with th« opinions of 
othsr Army p«rsonn«l will h«lp in d«t«rmlnlng which foods ar« mur« acceptable 
to th« Soldlor. 

Th« names of ths food« to b« ratad during this meal ar« shown below. Under 
th« nam« of «ach food lt«m 1« a rating seals. Pisas« «at some or all of the 
foods s«rv«d to you. Aft«r you hav« aatan some, or all, of a particular 
food, rat« it by drawing a circl« around th« words in th« proper rating 
scala which bast daseriba how much you liksd or disliked that food. If 
aftar rating on« food, you wish to mak« any additional coomsnt« about that 
it«m, you may do so in tha spaces provided: 

Baked Ham Gr««n P«as 

Llk« 
Extr«m«ly 
Llk« 
V«ry Much 
Like 
Moderately 
Like 
Slightly 
N«ith«r Llk« 
Nor Dlsllk« 
Dlsllk« 
Slightly 
Dlsllk« 
Modsrataly 
Dlsllk« 
Very Much 

. Dlsllk« 

nti 

Extremely 

t: 

Llk« 
Extr«m«ly 
Llk« 
V«ry Much 
Llk« 
Moderately 
Like 
Slightly 
N«ith«r Llk« 
Nor Dlsllk« 
Dlsllk« 
Slightly 

1 Dlsllk« 
Mod«rst«ly 

1 Dlsllk« 
V«ry Much 
Dlsllk« 

CoBswnti 

| Extr«m«ly 

i: 

M >pl«sauce 

Llk« 
Extremely 
Like 
Very Much 

, Like 
Moderately 
Like 
Slightly 
Nelth«r Like 
Nor Dislike 
Dislike 
Slightly 
Disliks 
Moderataly 
Dislike 
Very Much 
Dislike 

Comnent« 

Extremely 

i: 
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APPEHDIX C 

INTERVAL SCALE VALUES 

OX.  MEAN AMD STANDARD DEVIATION OP STATEMENTS FOR USE IN DEVELOPING 
SHCIFIC RATING SCALES. 

( 

■ 

(J 

COMPORT 

Standard i 

MMIt Davlatlon Stataaant 

5.50 0.84 Suparlor coafort 
5.44 0.75 Suparlor In confort 
5.42 0.69 Eseallant covfort 
5.04 1.01 Bxcaptlonally confortabl« 
4.99 1.45 Extraaaly covfortabla 
4.93 0.93 Parfactly coafortabla 
4.43 0.99 Vary coafortabla 
4.41 0.65 Coafort la vary aatiafactory 
4.13 1.38 Unuaually coafortabla 
3.72 0.78 Coafort la aatiafactory 
3.51 0.87 Ganarally quita coafortabla 
3.44 0.59 About avaraga coafort 
3.39 0.83 Fairly coafortabla 
3.24 0.80 Modarataly coafortabla 
2.58 0.81 Not too uncoafortabla 
2.57 0.86 Usually coafortabla, but soao- 

tlaaa uncoafortabla 
2.40 0.70 Slightly uncoafortabla 
2.32 1.00 Uncoafortabla at tlaaa 
2.30 1.00 Coafort la not qulta adaquata 
2.05 1.09 Coafort la not vary aatiafactory 
1.84 1.05 Coafort la baraly adaquata 
1.75 0.78 Balow avaraga in coafort 
1.68 0.91 Soaawhat uncoafortabla most of 

tha tiaa 
1.66 0.86 Slightly uncoafortabla all tha 

tiaa 
1.47 1.42 Quita uncoafortabla 
1.40 1.14 Vary uncoafortabla at ciaas 
1.12 2.02 Extraaaly uncoafortabla 
1.00 0.85 Much balow avaraga 
0.81 0.78 So uncoafortabla it can only ba 

worn for a shott tiaa 
0.49 0.87 Vary uncoafortabla 
0.40 0.78 So uncoafortabla it can baraly 

ba worn 
0.26 0.94 So uncoafortabla it can't ba worn 

C-l 
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PROTECTION j 
Standard 

Maan        Davlatioo Statt»ant 

5.65 0.78 Protection is perfect in every respect 
5.55 0.54 Excellent protection 
5.47 0.92 Protection la superior 
5.05 0.77 Protects extremely well 
4.94 1.03 Protection la Ideal 
4.49 0.70 Protection la very aatlafactory 
4.26 1.02 Protects unusually well 
4.12 0.77 Protection la above average 
3.99 0.74 Protection la good 
3.98 1.00 Protection la very good In moat 

reapacta 
3.50 0.87 Protection la aatlafactory 
3.31 0.92 Protection la adequate 
3.26 0.81 Protection la moderately good 
3.23 0.85 Protection la about average 
3.20 0.94 Protects about as vail as moat 

equipment of Ita type 
3.10 0.89 Protection could be better In some 

vaya 
2.90 0.76 Protection la fair but could atand 

improvement 
2.60 0.83 Protection la fair 
2.58 1.11 Protection could be Improved 
2.41 0.99 Protection needs improving 
2.37 1.17 Protection la not adequate under 

extreme conditions 
1.94 0.93 Protection is not quite adequate 
1.83 0.94 Protection is barely adequate under 

moderate conditions 
1.81 J .06 Protection is barely adequate 
1.78 0.92 Protection is not very satisfactory 
1.78 0.71 Protection is below average 
1.44 1.23 Protection la hardly noticeable 
1.13 0.98 Protection la slightly better than 

nothing at all 
0.92 0.83 Protection is much below average 
0.87 0.80 Protection is poor 
0.66 1.42 Protection is completely inadequate 
0.21 0.70 Protection is so poor item serves 

no purpose 

C-2 
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I 

RUGGBDNESS 

Standard 
MMH Davlatlon 

S.2A 0.74 
5.09 0.70 
4.96 0.09 
4.90 0.81 
4.65 0.73 
4.48 1.00 
4.33 1.15 
4.32 0.88 
4.14 0.92 

3.93 0.68 
3.85 0.82 
3.71 0.85 
3.59 0.81 
3.25 0.98 

3.24 0.95 

3.23 0.73 
3.08 0.77 
2.98 0.82 
2.94 0.62 
2.66 1.05 
2.37 0.97 
1.92 1.20 

1.80 0.78 
1.56 1.01 
1.53 0.84 
1.46 0.88 
1.42 1.08 
1.40 1.35 
1.21 1.07 
1.15 1.12 
0.63 0.77 
0.55 0.67 

Staf—nt 

Superior for rough uaag« 
Extrmaly rugged and «all mad« 
Excepttonally rugged 
Excellent for rough uaage 
Very rugged 
Durability la ideal 
Unueally rugged 
Durability ie very aatiafactory 
Above average in ruggadneae and 
durability 

Very rugged in «oat reepecta 
Quite rugged 
Adequate durability for rough ueage 
Durability ie quite aatiafactory 
Aa rugged aa momt  equipawnt of thia 

type 
Quite rugged but needa BOM 

iaproveaent 
Durability la eatiefactory 
Moderately rugged 
Durability could be improved 
Average durability 
Hot quite rugged enough 
Durability ie not quite adequate 
Showe exceaaive wear after aoderate 
ueage 

Not very rugged 
Won't atend up under rough ueage 
Below average durability 
Durability ie not very eatiefactory 
Durability ia barely adequate 
Saaily damaged, above exceeaive veer 
Fllotay material and/or conatruction 
Won't atand up under normal uaage 
Very poor durability 
Poorly made» low durability 

C-3 
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Mean 
Standard 
Dtvlatlon 

PIT U 
Stateacnt 

5.81 
5.66 
5.61 
5.49 
5.18 
6.89 
4.71 
4.41 
4.29 
4.25 
4.00 
3.73 

■ 3.71 
3.44 

■ 3.40 
3.27 
3.25 
3.07 
2.98 
2.87 
2.35 
2.00 
1.94 
1.79 
1.69 
1.25 
1.19 
1.11 

0.96 

0.80 
0.76 

0.30 

. 

0.71 
0.79 
0.88 
0.92 
1.08 
0.79 
1.17 
0.99 
0.79 
0.83 
0.83 
0.81 
0.90 
0.93 
0.86 
0.77 
0.74 
0.62 
0.97 
1.00 
0.86 
0.74 
0.74 
1.01 
0.78 
1.23 
0.91 
0.94 

0.90 

1.07 
1.10 

0.86 

Pita parfactly In «vary respect 
Pit la excellent 
Pit la superior 
Pita extrenely vail 
PIC la Ideal 
Pit la vary good 
Pita unuaually vail 
Pit la quite aatlafactory 
Pit la very good In «oet respects 
Pita comfortably 
Pit la above average 
Pit la about average 
Pit la satisfactory 
Pit could be Improved 
Pit la adequate 
Pit could be batter In some ways 
Pit la moderately good 
Pit la fair 
Pit needs improving 
Pit naeda some adjuatmant 
Pit la not quite adequate 
Pit la poor but Item la wearable 
Pit la below average 
Pit la barely adequate 
Pit la not very aatlafactory 
Pit la poor 
Pit la much below average 
Pit la so poor item can only bo worn 

for short perlode 
Pit is so poor Item can only be used 

under limited conditions 
Pit is very poor 

o 

Pit is so poor 
comfortably 

Pit la ao poor 

item can't be worn 

item le unusable 
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*    C-Il.    MBAM AKD STANDARD DEVIATION OF STATBONTS FOR USB IN DEVELOPING OVERALL 

ACCEPTABILITY AND GENERAL RATING SCALES. 

Htan 

StuuUrd 
Delation Suuasst 

* ?7 0.54 Exc«ll«nt 
I'll tm '•''•" ln m*9 r*'P*Ct 
6

5;" 0.81 i»tr-.ly «ood 
5 1, 0.75 VtryBooo 
\n\ 0.98 ünu«u*lly good 
I'll 0.72 ..        Vwy good in Mtt r«.pocti 
7*5 0.75 Abovo «vorag« 

4.13 
3.77 
3.69 
3.58 

I'll o.9i Q*»16« •«tltfactory 
4.25 0.90 Go«»     A       „ T*" i.U Hor« thw «dtquato 

0.85 About «v«r«t« 
0.87 . Satisfactory 
0.77 ModoroMly good 

t'ltl 0.87 Adoquat« 
I'll 1.09 Could us« ««M minor chant«« 
••S 1;5J Not good .nough for «tr«. coodltlon. 
f 2 1 15 Not good for rough uaa 
2 ij 0.76 *>t ^P ««tUUctory 
2 io 0.84 ««toly •d«qu«to 
2 io 0.85 Not v«ry good 
rg 0.79 »«lo» «varag« 
;-S 0.87 Onaatlafactory but uaabl« 
rJS 1.12 Na«l« «jor changa« 
f S 0.9» Baraly accaptabl« 
t 70 0.90 Hot adaquata 
}•!! 1 21 Not good «nough for gonaral uaa 
«•g 1;08 Battar than nothing 

1 

1.06 1.11 'oor 
0 76 0.95 v«»y PO0'  ' 
r2 1 32 Vary unaatlafactory 
0.69 1.3» 
0.36 0.76 k E»tr«^ly poor 

■■■,-." 
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Course: Operator 

ORG Main 

APPtHDIX D 

SAMPLE ASCHORBO IMTUVAL SCALE 

NET EVALUATION QUESTIOWIAIRE 

Evaluation 
Period (Vaak) 
(Usa 99 for Final) 

121 läL. 

Evaluatad byt 
(Utt Nasa, Inltlala) 

(4)  (5)  (6)  (7)  (8)  (9) (10) (11) (12) (13) 
« 1 1 1 1  

(14) (15) (16) (17) (18) (19) (20) (21) (22) 

1 

Data 

Instructions: Circla a nuabar batvaan tha adjactivas «hieb beet represent your 
opinion of the instruction you have received during this evaluation period. 

A. Instructors: 

1. Used Jargon or confusing tsras 

2. Speaking ebility (enunciation, 
VOIVUM, etc.) 

3. Subject knowledge 

4. Treataent of students . 

5. Aware of student understanding 
of eubject aaterial 

Never 1234S6789 Alwsys 

Poor 123456789 Excellent 

Poor 123456789 Excellent 

Diecourteoue 123456789 Courteous 

Nsvar 123456789 Alwsys 

o 

6. Preparation of inetruction Poor 123456789 Excellent 

7. Reeponee to etudent queetione       Poor 123456789 Excellent 

8. Overall rating Unsatisfactory 123456789 Outstanding 

B. Inetruction: 

1. Basic concepte were nade 
clear at beginning of 
slock of inetruction 

2. Baaic concepte were developed 
logically 

Never 123456789 Always 

Never 123456789 Always o 
D-l 

W 
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3. 

4. 

5. 

6. 

7. 

8. 

9. 

C. 

1. 

2. 

3. 

4. 

5. 

D. 

1. 

2. 

3. 

4. 

E. 

1. 

2. 

3. 
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Boring 123456789 Intarcatlnt 

Wast« of tlM 123456789 Valuabl« 

Presentmtion of aatorlal was 

Claasrooa diacuaalons vara 

Material waa praaantad Too slowly 123456789 Too rapidly 

Covaraga of «atarlal was    Too auparfIclal 123456789 Too technical 

Training aide «fare Poor 123456789 Excellent 

Too seldom 123456789 Too often 

Never 123456789 Always 

Training aide were used 

Lectures/conferences led into 
practical exerciaea 

Practical Exerciaea (PE): 

Time achadulad for PE's waa 
■ 

PE'a ware conducted on actual 
hardware 

Inadequate 123456789 Adequate 

Never 123456789 Alwaya 

All studenta participated in PE'a 

PE'a ware conducted as scheduled 

What percentage of the instruction 
tine waa "handa on" for you? 

Lesson Assignnents and Raferencea: 

Aaaigoaanta were necessary 

Assigmcncs were 

Never 123456789 Alwaya 

Never 123456789 Alwaya 

10-20-30-40-50-60-70-80-90 

Never 123456789 Alwaya 

Too simple 123456789 Too difficult 

Manuale and reference 
materials were 

Manuale and reference mater1 tie 
were designed for easy use 

Exaninationa: 

Meterial covered in exams wis 
pre««nted during instructloi/PE 

Too elementary 123456789 Too difficult 

Never 123456789 Alwaya 

Never 123456789 Alwaya 

Exama were 

Exams were 

Too short 123456789 Too long 

Too simple 123456789 Too difficult 

D-2 
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APPENDIX I 

EXAMPLE OP QUESTIONNAIRE RATING INSTRUCTIONS 

NIGHT VISION SIGHT 
CREW SERVED WEAPONS 

FIRING ACCURACY - ZERO AND BORESIGHTING (106am RIFLE) 

Tht Night Vision Sight Crmr fttrvad Wtapons (AN/TV9-2B) (AN/TVS-5) art 
currently undergoing tost. Sine« you h«v« boon involved In the totting 
and eveluetlon of this night vision sight, your opinions ore extremely 
iaportsnt. Therefore, plesse answer ell of the queetlons as accurately 
and honestly as you can. 

Many of the questions srs of a rating scale type. Below le a «ample 
Item: 

How would you rate the current Army pay acalc? 

Extremely   Very Very   Extremely 
Good      Good   Good   Poor   Poor     Poor 

Circle the number that beat reflects your opinion of the Army pey scale. 
Do not make any marks bstween the numbere. Therefore If you reted the 
Army pay acale as "very good," your scale would look like thie: 

Extremely   Very Very   Extremely 
Good      Good   Good   Poor   Poor     Poor 

^ . -^     3 

On all other queetlons, circle the spproprlate letter or check the 
appropriate box. 

All of theae questions pertain to your uae of the AN/TVS-5 end AN/TVS-2B 
on the 106mm rifle during the firing accuracy and zero and boreslghting 
subtests. Therefore pleaee answer the queatlons aa they apply to theae 
areas. 

Name 

Age. 

Rank 

Unit 

Time in Service 

MOS .  

^ S 

J 

O 
E-l 
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1. Mow would you roto tho ovoraii •••• of ualnt tho AH/TV8-5? 

KKtromoiy 
Good 

Vory 
Good Good Poor 

Vory 
Poor 

KxtroMly 
Poor 

\ [ ^4 
CowMnt» 

2. Mow would you rot« tho ovorall oooo of ualng tha AN/TVS-2BT 

KxtroMly   Vary Vary   Bxtraaialy 
Good     Good   Good   Poor   Poor     Poor 

■ 4^4 
COMMnta 

( 
3. Mow would you rata tha cowfort of your body position whlla ualnt tha 
AM/TVS-5 «ountad on tha waaponT 

Kxtrasaly 
Good 

Vary 
Good Good Poor 

Vary 
Poor 

i 

t 
Bxtraiaaly 

Poor 

Cowaanta 

4. Mow would you rata tha coafort of your body position whlla ualng tha 
AN/TVS-2B «ountad on tha waapont 

Bxtraaaly 
Good 

[ 
Vary 
Good 

Vary 
Poor Good   Poor   Poo 

4—44 
Bxtraacly 
Poor 

o 
nta 
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5. Ar« th« controls on tho AN/TVS-5 llstod boiow easy to adjust while 
you sre In your noraal firing position? 

Yes Mo 

On/Off Reticle Brishtness 
| 
i 

> On/Off Tube Brithtness i 
I 
j Rang« Focusing Ring 

1 

Diopter Ring 
i   i 

Elevation Adjustment Knob 

Asiauth AdJustMnt Knob    1    1   1 

o 

ts 

6. Are you able to utilise the AN/TVS-5 while wearing the M17A1 protective 
■ask? 

Yes 

No 

Conments   

Ö 

■ 

■ 

, ■ •  • ■. 

■ 

• 

■ 
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APPWDIX F 

CXANPLIS OP WmM TABLES 
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SUMMARY TABLE 

USER'S RANKINGS OF MEAL-READY-TO-EAT MENUS* 

0 
Meals Heated Using Oelrln 1 :uel Tablet Without Grid 

Menu No. Mean Rating6 No. of Responses 

1 7.T m 38 
3 hi 31 
4 rj 40 
2 7.7 30 

12 7.a 32 
13 7.8 38 

7 
9 

7.« 
7.t J 39 

29 
6 1.4 35 
8 l.i 32 

14 8. 33 
10 8. 37 

5 1.1 26 
11 1.1 31 
15 IJ 38 

TT m 

a. Using Kramer's extension of DMRT for unequal sample sizes. 

b. Any two means not bracketed by the same line are significantly 
different, and any two means bracketed by the same line are not 
significantly different.   Ratings based on 9-polnt hedonlc rating 
scale. 

J 

f —/ 

- 
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APPENDIX G 

EXAMPLES OP STATISTICAL ANALYSIS TECHNIQUES 

The purpose of this appendix ie to llluetrete the eppllcetlon of some of 
the more coononly employed statlsticel technique« to the analysis of 
subjective test data. The types of analyses shown are only representa- 
tive and are not intended to be exhaustive. In order to make the 
examples complete, euasuries of the actual interview data obtained 
during a test of standard (std.) and experimental (exp.) armor vests are 
included for computational and reference purposes. A more detailed 
explanation of each of these techniques, together with the underlying 
rationale for their employment, are provided in the reference cited at 
paragraph H-2V appendix H. 

t-test 

A sunmary of distributions of test participant racings for four charac- 
teristics is shown at table G-l. Twenty-two test participants wore both 
standard and experimental vests alternately for two weeks. At the end 
of each week, each participant was asked to rate both vests for each 
characteristic. The raw data for the second characteristic, comfort, 
are shown at table G-2, along with some tabular computations neceraary 
for the following examples. Since the questionnaire employed an equal 
interval rating scale, parametric statistical procedures may be applied 
to the ratings if other assumptions appropriate for each method are met. 

a. The first example Involves a comparison of the means of the 
subjective comfort ratings for two veet types. The hypothesis to be 
tested is that there is no preference for one veet over the other. 
Since the teet procedure involved each test participant rating both 
vests, it is appropriate to use the paired t-test to compare vest 
ratings. This procedure is outlined in section 9-4 of the reference 
cited at paragraph H-2, appendix H. Prom the difference column (table 
G-2) calculate: 

N - 22 

Id • 14 

Id2 - 32 

then calculate 

d ■ 14/22 ■ .636 

srt2 - f32 - (14)2/22}/21 - 1.110 

O G-l 

; 
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Ü 
1.049 

.636 - 0 

1.049/ JZZ 
2.844 

Seject lf c < -2.080 or lf t > 2.080 («htr« 2.080 1« th« critical t 
value for a 2-aldad toat with a algnlflcanca laval of .05 and 21 («N-l) 
degraaa of fraadom). Slnea 2.844 la graatar than 2.080, tha hypothesis 
that comfort ratings during tha first waak are equal Is rejected. 

The same teat procedure applied to the other characteristics 
suanarlsed at table G-l yielda similar results, I.e., for all charac- 
teristics and for each weak within a characteristic, the hypothesis of 
equality of preference la rejected at the .05 significance level. 

b. The above analysis la appropriate for the actual teat. It 
would often be true, however, that each individual wore only one type of 
vest. Under this teat daalgn, there is no basis for pairing, and a 
different t-teat muat be uaad, aa outlined in aaction 9-3 of the reference 
cited at paragraph H-2, appendix H. In the example, the seme data as 
above will be uaad; It will be assumed for illustration that eech indi- 
vidual wore only one type of veat. The hypothesis to be tested is that 
there is no preference for one vest over the other. There le elso a 
requirement on thle teet that the variability of ratlnga le equal for 
both vests. 

For ratlnga of each veat (table G-2) calculate: 

EXP. STD. 
N 22 ^2 

r 
ix 103 89 

y 503 381 

Then calculate 

* 
X 4.682 4.046 

M» - Ux)2/N 20.773 20.955 

G-2 
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5 . .     20.773 ♦ 20.9SS 
>p2 22+22-2 

.9945 

,[79945 .997 

4.682 - 4.046 

.997 41/22 ♦ 1/22 
2.116 

and rajact if t < -2.018 or if t > 2.018 (where 2.018 la tha 
(Interpolated) critical t value for a 2-aldad teet with a aignificanca 
level of .05 and 42 (N1 + N2 -2) dagraaa of freedom). Since 2.116 ia 
greater than the critical value of 2.016, the hypotheaia that tha two 
veata are equally comfortable ia rejected. 

I Analyaia of Variance 

The same comfort data alao may be uaed to illuatrate one of tha many 
typaa of analyaia of variance. In thia example wa aak whether there ia 
a difference in preference for veata, averaged over both wear perioda; 
whether there ia a difference in comfort from week to week, averaged 
over both typea of veata; and finally, whether differencea in comfort 
vary independently with reapact to veat type and period of wear. The 
first queation, difference in preference for veata, ia the came one 
anawered by the previous t-teat examples; the other queationa are new. 

G-3 
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Coaputacional procedural ar« found In aoctlon 10-5 of the referance 
citad at paragraph H-2, appendix H. and are not repeated here. Only the 
final Analysis of Variance (ANOVA) table is shown. 

ANOVA TABLE 

SOURCE SS Of M.S F 
Critical 

Vest 10.22 1 10.22 13.63 3.96 

Weeks 0.18 1 0.18 0.24 3.96 

Vest X Weeks 0.05 1 0.05 0.07 3.96 

Error 62.82 84 0.75 

Total 73.27 87 

J 

^Interpolated from table A-7a of reference cited at paragraph H-2, 
appendix H. 

The calculated F statistic for differences in confort retinga between 
veat types (13.63) far exeeede the critical value (3.96) for a signifi- 
cance level .05 and with 1 and 84 degrees of freedom. Hence it is 
concluded» as before, that there is a real difference in preference 
between the two types of vests. There is no evidence whatsoever that 
there la a change in preference from week to week. Nor is there any 
evidence of any interaction between the two kinds of data classifi- 
cation, veat type, and period of wear. 

J 

Chi-square test 

The results of daily Interviews involving four questions are sunmarized 
at table G-3. The quest lone were phrased so that a simple yes - no 
anawer was required. Visua1. inspection of the responses for all ques- 
tions and each of the three wear periods shows a great deal of similarity 
in responses about both veats. Only for question 2 on the first wearing 
would the viewer even question whether the rtspondents felt the vesta 
were not equal in the matter of restricting body movements. 

G-4 
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Th« appropriate caat to aacartaln vhathar tha proportion of yaa anawar« 
la tha aaa« axcapt for aaapllng variation la a contlngancy taat ualng 
tha chl-aquara statlatlc.    Thla la dlacuaaad In aactlon 13-3 and tabla 
13-6 of tha rafaranca cltad at paragraph H-2, appandlx H.    Tha data ara 
aat up aa followa: 

Vtst Typt 

STD EXP 

Yes 

Movement 
Restricted 

No 

9 5 14 

13 17 30 

22 22 44 

o 
and tha taat atatlatlc la calculatad by tha foraula In tha rafaranca 
cltad at paragraph H-2, appandlx H.    Tha dagraaa of fraadoa for a 
contlngancy tabla ara found by (R-l)(C-l), nhara * and C ara tha nuabar 
of rowa and coluana. raapactlvaly.    For a 2 X 2 tabla, tha dagraa of 
fraadom la unity. 

Tha taat atatlatlc,  x2. !• 0.94; tha critical valua for tha .05 algnlfl- 
canca laval la 3.84.    Accordingly, thara la no reason to baliava tha 
vaat typaa ara dlffarant aa ragarda restricting aovaaant. 

• 

C-5 

\ 



TECOM PM 602-1, Vol I 

TABLE G-l 

ARMOR VEST 
SUMMARY OF INTERVIEWS ON FOUR CHARACTERISTICS 

Numerical 1st Week 2nd Week 1 
APP^ Characteristic Rating Score Std Exp_ StdJ E*P I 

1 D 
1. Freedom of Extremely good («) 0 1 0 1 

Movement More than adequate 5 2 13 1 17 
u Just adequate 4 19 7 17 3 
01 « 
4-> M Not quite adequate 3 1 1 4 1 
0» 0) 

1 "^ V 

Inadequate 2 0 0 0 0 

Extremely poor h) 0 0 0 0 
1 4-> «-» 

Average rating 4.0 4.6 3.9 4.8 

55 2. Comfort Extremely comfortable !6! 0 2 0 2 

«A O Moderately comfortable 5 7 14 5 16 | 
|%. Barely comfortable 4 12 5 15 2 

!   <A Slightly uncomfortable 3 1 0 1 2 
4-> 4-> Moderately uncomfortable 2 1 0 1 0 

ri
me
n 

te
ri
s Extremely uncomfortable 0) 1 1 0 o 

Average rating 4.0 4.7 4.1 4.8 

2L^ 
K U 3. Fit Extremely good (6) 2 5 3 7 
■J More than adequate 5 15 17 17 13 
0) u Just adequate W S 0 2 2 

Not quite adequate 3 0 0 0 o 
U « 

1 •*" Inadequate 2 0 0 0 0 

<4- C 
M- o Extremely poor hi 0 0 0 0 

c Average rating 4.9 5.2 5.0 5.2 
m 0) 

> 4. Maneuverable Extremely good !6! 0 2 0 2 
0"D efficiency More than adequate s 4 11 4 16 

le
ve
l 

st
an
da
 

Just adequate 
!4 15 8 16 4 

Not quite adequate 3 3 1 2 0 
Inadequate 2 0 0 0 0 

Sc Extremely poor hi 0 0 0 0 

Ml Average rating <i. 4.6 4.1 4.9 ! 
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TABLE 6-2 

SUMMARY OF COMFORT RATINGS 

Test           1 
Participant 

F1 
Exp 

rst Week 
Std      Diff. 

1 

2 

5 

5 

4           1 

4            1 

3             1 5 4            1 
■ 

4 

5             | 

6 

1 

6 

5 

1            0 

4            2 

4            1 

7 

8 

9 

4 

5 

5 

5          -1 

4            1 

■ 

10 

n 
12 

5 

5 

4 

5           0 

5          -1 ■ 

13              | 5 4            1 

14 5 5            0 

15 5 4            1 

16 4 5          -1 

17 6 5            1 

18 5 4            1 

19 4 5          -1 

20 5 2            3 

21 5 3            2 

22 4 4            0 

SUM 103 89          14 

t 
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TABLE G-3 

ARMOR VEST 
SUMMARY OF DAILY INTERVIEWS 

o 
Questions Responses 

1 1st Wearing 
Std. Exp. 

1 (22) (22) 

|2nd Wearing 
Std. Exp. 
1(22) (19) 

3rd Wearing] 
Std. Exp. 
(22) (22)1 

1 K Have you been able to 
satisfactorily perform 
all your duties? 

Yes 
No 

|  22 
0 

20 
2 

18 
4 

18 
1 

20 
2 

22 1 
0 

1 2. Were your body movements 
restricted In any way by 
the vest? 

Yes 
No 

9 
13 

5 
17 

3 
19 

1 
18 

1 
21 20 | 

3. Do you feel that the fit 
of this vest Is adequate? 

Yes 
No 

21 
1 

22 
0 

22 
0 

19 
0 

22 
0 

22 1 
0 ! 

i 4- Have you found that this 
vest Interferes with the 
clothing or equipment 
you are wearing? 

Yes 
No       1 

1 
21 

1 
21 

1 
21 

0 
19 

0 
22 

o i 22 1 

J 

• 

■ 

■ 
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