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FOREWORD

This research vas sponsored by the U.S. Army Research Institute for the -

Behavioral and Social Sciences (ARI), field Unit at Fort Hood, Texas, to
develop a Questionnaire Construction Manual, Literature Survey, and Bibli-
ography. The literature survey and bibliography present the latest research
methods for developing questionnaires. The guidance contained will assist
Army personnel in performing field tests and evaluations. Methods that are
applicable to constructing questionnaires are described. The literature
reviev and bibliography focus on content areas regarding scale categories,
behavioral scales, design of questionnaire items, design of scale categories,
interviewer and respondent characteristics, and questionnaire format. This
research is a follow-on to the literature review of questionnaire and inter-
viev construction and administration conducted by Operations Research Associ-
ates in 1975 and edited and revised by the Army Research Institute in 1976.

A Yoo

EDGAR M. JOHNS
Technical Director
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QUESTIONNAIRE CONSTRUCTION MANUAL ANNEX ,
QUESTIONNAIRES: LITERATURE SURVEY AND BIBLIOGRAPHY

- EXECUTIVE SUMMARY i L I

In 1975, Operations Research Associates (ORA) reviewed the literature on
the construction and administration of questionnaires and interviews.  Two
publications resulted: a Questionnaire Construction Manual, which was re-
vised/edited in 1976 to appear as an Army Research Tnstitute special publica-
tion, P-77-1; and a Literature Survey and Bibliography Annex published as
P-77-2. Also under contract to ARI, the Essex Corporation began in 1983 a
survey of the literature for research done subsequent to ORA’s cutoff date.
The present volume is a sequel to P-77-2. It is intended for those concerned
with questionnaire construction research from research design and developing
scales to demographic characteristics of respondents.

Questionnaire construction research has not progressed evenly across
professional fields. Sustained, programmatic research has hardly existed,
vhereas methodological considerations require a comprehensive series of ex-
periments. In recent years, the computer has entered survey research. Its
impact on construction, administration, and scoring is largely economic:
Microprocessor, accessory, and software costs have continued to decline, and
the efficiencies that result from computer use make its application very
attractive.

Recommendations are provided for future research. Priorities are estab-
lished for research topics as they relate to Operational Test and Evaluation
performed by the Army Research Institute, Fort Hood, Texas. Topics covered
are as follows: (1) scale development procedures and analysis; (2) procedural
guides to item wording; (3) subjective workload assessment methods; (4) Auto-
mated Portable Test System; (5) cognitive complexity; (6) Behaviorally
Anchored Rating Scales,; (7) item nonresponse, branching, and demographic
characteristics; and (8) pictorial anchors. :

vii




QUESTIONNAIRE CONSTRUCTION MANUAL ANNEX

S

ix

(ﬁx QUESTIONNATRES: LITERATURE SURVEY AND BIBLIOGRAPHY
. CONTENTS
Page
< .

I. INTRODUCTION . . « « &« & s « & R . 1
JI. SCALE CATEGORIES . . . « « + ¢« o « . 5
° 2.1 Multiple-Choice Scales . . . . 7
2.2 Bipolar Scales . . . . o e e e e e 23
2.3 Semantic Differential Scales e v e e e . 31
2.4 Rank Order Scales . « + v ¢ + + o & & & . 37
2.5 Paired-Comparison Items . . +« « « & + & . 41
- 2.6 Continuous and Circular Scales . 45
III. BEHAVIORAL SCALES . « « v v v &« « . . 51
3.1 Behaviorally Anchored Rating Scales . . . 53
3.2 Behavioral Expectation Scales . . . . . . 59
3.3 Behavioral Observation Scales . . . . . . 63
3.4 Mixed Standard Scales-. . . . . . . . . 67
&:) IV. DESIGN OF QUESTIONNAIRE ITEMS . . . . . . 71
4.1 Open-Ended Items and Closed-End Items . . 73
4.2 Vording of Items and Tone of Wording . . 77
4.3 Length of Items and Number of Items . . . 83
4.4 Order of Ttems . & v v o ¢« ¢ ¢ o o o & . 89
4.5 Balanced TtemsS .« v ¢ o « ¢ o o o o o . 93
V. DESIGN OF SCALE CATEGORIES . . « « + & « « . . 99
“ 5.1 Response Alternatives . . . . . . . . 101
5.2 "Don’'t Know" Category . « . « v « & + . . 109
5.3 Number of Scale Points . . . . . . . 113
5.4 Middle Scale Point Position . . . 121
VI. INTERVIEVER AND RESPONDENT CHARACTERISTICS . 127
6.1 Interviewing . . e e e e e e e 129
6.2 Cognitive Complexity e e e e e e s . 137
6.3 Education . . . C e e e e e e e s 141
6.4 Ethnic Background v e e e e . 147
6.5 Gender .+ .+ v v v v v e e e e e e e e . 153
6'6 Age . L) L L) . .. . L] . L] L . L] . L] . L] » 159



" CONTENTS (Continued)

VII. QUESTIONNAIRE FORMAT . . . . . . « ¢ ¢« o v e e e e e

7.1 Questionnaire Layout .« « « « + « o o o o o 4 e e 4 .
7.2 Branching . + ¢ v ¢ ¢« ¢ 4« o o 0 o o 0 v e e e e e e

" VIII. FUTURE RESEARCH & v v v v v o o o 4 o o o o v ¢ o o o o o
BIBLIOGRAPHY + & v v v v o v e b v e e e e e e e e e e e e e e

APPENDIX A. P-77-2, QUESTIONNAIRE CONSTRUCTION MANUAL ANNEX.
- . LITERATURE SURVEY AND BIBLIOGRAPHY: TABLE OF CONTENTS

. {
- Bs COMPARISON BETWEEN P-77-2, QUESTIONNAIRE CONSTRUCTION
- MANUAL ANNEX, AND THE SEQUEL . . . « « ¢« « v v « o« + &

C. OVERVIEW OF CONTENT AREAS COVERED BY P-77-2
» . AND THE SEQUEL . . . . » . . . . . 3 . 3 . . . . . . .

~..D. 'FUTURE RESEARCH RECOMMENDATIONS . « « « « + . . . . .

Page
165

167
173

177
185

225
229

233
235




QUESTIONNAIRE CONSTRUCTION MANUAL ANNEX
QUESTIONNAIRES: - LITERATURE SURVEY AND BIBLIOGRAPHY

CHAPTER I
INTRODUCTION

In 1975, 0perat1ons Research Associates (ORA) reviewed the Tliterature
on quest1onna1re and interview construction, and administration research.
They produced two products: a Questionnaire Construction Manual which was
revised/edited in 1976, appearing as an Army Research Institute (ARI)
special publication, P-77-1; and a Literature Survey and Bibliography
volume published as P-77-2. Also under contract to ARI, Essex COrporatlon
began in 1983 a search of the literature for research on quest1onna1res
done subsequent to ORA's cut-off date. The present volume is a sequel to
P-77-2. It is a companion volume that does not include the content of the
previous work, a1though it does include the Table of Contents of P-77-2.
This volume is, again, directed toward those who are tasked with question-
naire construct1on research ranging from research design, developing
scales, through demographic characteristics of respondents.

To 1n1t1ate the 1iterature search, computer-ass1sted and manua]
searches were employed. The computer-assisted literature search accessed
Dialindex across the following 20 data bases: ERIC, Educational Resources
Information Center; NTIS, National Technical Information Services, U.S. -
Department of Commerce; SOCIAL SCISEARCH, Institute for Scientific Infor-
mation; COMPENDEX, Engineering Information, Inc.; AIM/ARM, Center for
Vocational Education; PSYCINFO, American Psychological Association; ABI/
INFORM, Data Courier, Inc.; SCISEARCH, Institute for Scientific Informa-
tion; COMPREHENSIVE DISSERTATION INDEX; SOCIOLOGICAL ABSTRACTS; MANAGEMENT
CONTENTS; CONFERENCE PAPERS INDEX, Cambridge Scientific Abstracts; MENTAL
HEALTH ABSTRACTS, National Clearinghouse for Mental Health Information,
National Institute of Mental Health; ECONOMICS ABSTRACTS INTERNATIONAL,
Dutch Ministry of Economic Affairs; U.S. POLITICAL SCIENCE DOCUMENTS,
University of Pittsburgh Center for International Studies; HARVARD BUSINESS
REVIEW, John Wiley & Sons, Inc.; HEALTH PLANNING AND ADMINISTRATION u.s.
Nat1ona1 Library of Medicine; FIND/SVP REPORTS AND STUDIES INDEX; LC MARC,
U.S. Library of Congress; BOOKS IN PRINT, R. R. Bowker. -

Results from the Dialindex computer search suggested modification in
the number of data bases to access. The 10 data bases which were used in
the actual search and retrieval of citations were: ERIC, NTIS, SOCIAL
SCISEARCH, COMPENDEX, PSYCINFO, ABI/INFORM, SOCIOLOGICAL ABSTRACTS MANAGE-
MENT CONTENTS, U.S. POLITICAL SCIENCE DOCUMENTS, and HEALTH PLANNING AND
ADMINISTRATION. From the original computer-assisted 1iterature search and
the manual search, 16,816 citations were obtained, and 343 citations were
identified as being potentially appropriate for questionnaire research.
Subsequently, a supplemental computer-assisted Dialog search was run in the
PSYCHINFO data base on the key word "Psychometrics." For the years 1976
through 1983, 2,415 citations were retrieved. Out of the 2,415 citations,
68 were under consideration for inclusion in the literature review. Subse-
quently, 178 citations were used in writing the sequel, although 463 cita-
tions on questionnaire methodology are found in the bibliography.
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The content of the sequel was researched and written using the actual
journal articles, reports, and books, and not the abstracts of the journal
articles. Journal articles, reports, and books selected for inclusion in
the bibliography were screened for their relevance to questionnaire
construction,
technical methods for developing questionnaires. These questionnaires are
to assist Army personnel in performing field test evaluations. Methodolo-

gical considerations which are relevant to constructing questionnaires, and

could be generalized from other fields for military application, were used
in conjunction with questionnaire construction research from the military.
. Relevant literature for questionnaire construction research from other

fields included: political science, marketing, organizational management,
human factors engineering, psychology, and education. Research on ques-
tionnaires was compared according to: description of subjects, number of
subjects, number and type of experimental conditions, number of scale
dimensions, number of scale points, response alternatives, hypotheses
tested, results, scale reliability, and scale validity.

Each section in the sequel has been divided into four parts: (1)
description of the content area, (2) examples of the content area, (3)
comparison of studies, and (4) conclusions generated from the technical
review. There are 27 different sections. Each section may be considered a
stand-alone section. Each chapter subsection, 1I, 2.1-2.6; III, 3.1-3.4;
Iv, 4.1-4.5; ¥, 5,1-5.4; VI, 6.1-6.6; and VII, 7.1-7.2, for findings are
restated in preference to directing the reader to another section.

The chapters contain related sections. Chapter II, Scale Categories,
contains an overview for various multiple-choice scales that represent
nominal, ordinal, and interval measurement. The assumptions underlying
scale construction and developmental procedures are reviewed for bipolar,
semantic differential, rank order, paired-comparison, continuous, and

circular scales.

Chapter III, Behavioral Scales, consists of a wide variety of forms
and methods to develop scales which have behavioral anchors. The develop-
mental procedures for behavioral scales are addressed.

Chapter IV, Design of Questionnaire Items, expands upon cont1ngenc1es
-involved in deve10p1ng questionnaire items, such as the effectiveness of
using_positively and negatively worded items to create a balanced survey
instrument, Other considerations inciude the number of items to use in a
survey, and how many words to include in a question stem.

Chapter V, Design of Scale Categories, consists of the selection of
number of scale points and type of response alternatives. :

Chapter VI, Interviewer and Respondent Characteristics, views ques-
tionnaire construction from the standpoint of the impact on the target
population, as well as on the interviewer, instead of the impact of the
design of the instrument. Demographic characteristics which influence

jtem responses are examined.

This sequel is designed to answer questions about the latest

-~
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Chapter VII, Quest1onna1re Format, focuses on the physical structure

of the questionnaire, the actual layout of the format and the use of
branch1ng.

Chapter VIII Future Research; is devoted to recommendations wh1chl

will allow for systemat1c investigation of questionnaire construct1on for

Army applications.
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CHAPTER II
SCALE CATEGORIES

Well-known scales are reviewed in this chapter together with scale
construction explanations based on the theoretical foundations developed by
researchers, such as Thurstone, Likert, Guttman, and 0sgood, Suci, and Tan-
nenbaum. Examples of nominal, ordinal, and interval items, and response
alternatives are provided, Scale category research is expanded upon in
this section for bipolar, semantic differential, rank order, paired-
comparison, continuous, and circular scales.

Since developmental procedures affect the statistical analysis ob-
tained after scale administration, developmental procedures are important
to ensure a quality scale. Guttman scales are suggested for applications
with interval data, However, Guttman scales are more difficult to develop
than other types of scales, and require greater development time. This
constraint would be a hindrance in situations where Army personnel were
participating in military field tests to assess equipment, training, organ-
izations, and concepts, etc. due to the typical lack of developmental time.
This constraint would apply to other scale categories to a lesser degree as
well., The quality of any survey instrument depends on the quality of the

developmental procedures.

In questionnaire construction, there have been no firm guidelines
regarding when to use a checklist that forces a respondent into a dichoto-
mous rating., It is suggested that checklists may be best applied in two
types of situations. They are useful for rating observable job behaviors
(this would be considered hard data), and for a presurvey to assist in

developing refined items.

Even after items have been refined, there remains the issue of select-
ing response alternatives, and the question of what the midpoint is actual-
1y measuring (or for that matter, whether to use a midpoint). There is the
possibility that in some instances subjects may be confounding scale dimen-
sions with response alternatives. There has been evidence that response
styles do exist, and the evidence has been conflicting. Apparently, minor
violations in the development of response alternatives, and different types
of response alternatives, have not jeopardized the reliability of instru-

ments.

Overall research has not consistently shown one type of scale to be \
better than another. It has also been noted that the use of different i
types of statistics will generate different results with varying interpre- ' \
tations. Because of conflicting data, investigations have shifted to other
aspects of questionnaire construction, such as: cognitive complexity of
the respondent, and training respondents to use scales.
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2.1 MULTIPLE-CHOICE SCALES

Description of Multiple-Choice Scales

In questionnaire construction there are two primary types of struc-
tured questions and response modes: (1) an open-ended question or (2) a
multiple-choice question requiring a forced response. Researchers involved
in the development of survey instruments usually use both types of ques-
tions. Open-ended questions serve well as preliminary screening devices
for the development and refinement of multiple-choice questions (Orlich,

1978; Backstrom & Hurchur-Cesar, 1981).

While the world of questionnaires may be divided into these two ca-
tegories, open-ended items require much less discussion because of their
simplicity and limited role in questionnaires. Open-ended questions serve
well when one is trying to determine what the relevant response alterna-
tives to a question are. Thus, they enable the refinement of multiple- -
choice questions on the basis of the exploratory or pilot study adminis-
tration (Orlich, 1978; Backstrom & Hurchur-Cesar, 1981), This is not to
deny their utility on other occasions. .

Multiple-choice items are preferred over open-ended 1items-because of
their potential for speed and objectivity in usage, provided that their
development has involved sound procedures (Green, 1981). The number of
response alternatives used with an item may range from 2 to over 20. The
respondent may be directed to mark only one response choice, or may be
allowed to select all response alternatives that seem appropriate to him/
her. The choices may or may not be mutually exclusive (Orlich, 1978;
Backstrom & Hurchur-Cesar, 1981).

Multiple-choice items represent measurement scales which are nominal,
ordinal, or interval, and these scales indicate the rules for assigning
numbers to the data so that the appropriate statistical analysis can be
performed (Roscoe, 1975). Measurement scales for nominal.items are non-
numerical in their relationship. These items have mutualiy exclusive
answers, and classify responses into categories (Roscoe, 1975 Orlich,
1978; Backstrom & Hurchur-Cesar, 1981).

Ordinal measurement scales have higher and lower categories, but the
magnitude of the interval between responses is not specified. Unequal
distances between intervals is always assumed, and the data is considered
continuous when it is ranked (Roscoe, 1975). Ordinal measurement scales
are common in surveys where respondents are required to rank items or to
use a paired-comparison method (Backstrom & Hurchur-Cesar, 1981). This
approach to scaling uses a Thurstone technique (Orlich, 1978). Usually,
when 10 or more items are to be ranked, a Q Sort method should be used

instead of a rank order scale.

Neighting.sca]es for psyého]ogicaI distance or intensity caﬁ add

" exactness to a scale since it indicates how much difference there is among

responses (Backstrom & Hurchur-Cesar, 1981). Interval measurement scales
have equal intervals between the scale points (Roscoe, 1975), as well as
retaining the characteristics of the previous scales.




Likert scales .are the most widely used scales among researchers per-
?orm1ng surveys (with ‘the exception of market research surveys). Likert
scales are usually composed of five or more response categories, The
response categories for Likert scales are mutually exclusive and exhaustive
(Backstrom & Hurchur-Cesar, 1981). Likert scales contain a statement-of :
opinion followed by various levels of agreement or disagreement with that
statement (Brannon, 1981). These rating scales are designed to present.
respondents with a statement, phrase, or word which describes their opin1on
or feeling. In addition to Likert scales, there are semantic differential
scales, summed index scales, Guttman scales (Backstrom & Hurchur-Cesar,
1981), and Behaviorally Anchored Rating Scales (BARS). This Tist of scales

*is not meant to be inclusive.

Examples of Multiple-Choice ‘Scales

.In the design of a survey, researchers must decide whether to use an
open question or a closed question with a multiple-choice format. The
selection of a multiple-choice question automatically provides a fixed set
of alternatives (Schuman & Presser, 1981),

Dichotomous item. Dichotomous items usually yield less variance than
items with more response options. However, validity may suffer due to the
lack of meaningful response alternatives (Brannon, 1981). In a test and
evaluation of the Automated Shipboard Instruction and Management System,
students aboard the U.S.S. Gridley were administered a questionnaire.
Following is an illustration of several dichotomous items. This is a
modified version of the Dollard, Dixon, and McCann (1980) Gr1d1ey Student

Questionnaire,

Yes Mo

"Is this the first sh1p in which you have been
required to qualify in General Damage Control PQS?" -

"Are you familiar with the PQS booklet NAVEDTRA
43119-2A, 'Personnel Qualification Standard for
Damage Control, Qualification Section 2, General

Damage Contro]?'" .
"Is your General Damage cOntrol PQS progress

-charted-in-your divisional spaces?" -~ . . .
"Is the chart updated weekly?" .

Shannon (1981a) used dichotomous questionnaire items for flight in-
struction primary training. The intent of these questions was to isolate
recurring student problems during pre-solo training.

“1. Does this item represent a frequent error comm1tted by the
average student on all hops in primary training?"

"2. If the item is an error, is it critical?”



®

, Multiple-choice == fixed alternatives. Items which offer more than ... . . ..:...
‘two aTternatives are the most common types of items found. in questionnaire

construction. Sometimes an item (or a rating) has fixed alternatives where

~ only one response alternative may be selected. An example of a fixed:
- alternative with only one option is presented in modified form from the

research of Bickley (1980).  In this example, instructor pilots (IPs) were

- to select 1 of the 10 descr1ptors 11sted below after four maneuver repeti-

tions by a student p11ot

Descript1on ovaaneuver for AH-1 Cobra Helicopter
Student Pilot Performance

(Select one descriptor)

"Demonstration by IP; no evaluation."
"IP immediately had to take back control of aircraft."

"Performance deteriorated unti]llP was finally obliged to
take back control of aircraft.”

B "Student required considerable verbal assfstance.“

"Some parameters within course limits; verbal correction
from IP required." .

"Some verbal assistance required; less than one-half of
parameters within course limits."

"Minimal verbal assistance; more than one-half parameters
within course limits."

“Few parameters outside course Timité; student corrected
perforTance without coaching; still lacks good control
‘ touch

"A11 parameters within course 11m1ts, work needed on - contro]
touch."

."Outstanding; no percept1b1e dev1ations from standards;
SIP- 1eve1 performance."




Multiple-choice '-- 'select multiple alternatives. Some items are
structured so that a respondent can mark all appropriate categories. In
some instances, researchers construct a checklist to meet this objective.
An example of an {item with multiple alternatives was developed by Cicchi- -
nelli, Harmon, and Keller (1982).  They constructed a checklist as part of - -
an instructor questionnaire for a training simulation evaluation project.

"What involvement have you had with the Denver Research Insti-
tute's evaluation of the simulated trainers? Please check any

applicable statements.'

a. "proctored ‘the two-hour written test package"

b. “proctored the practical performance test"

C.: "assisted with the design of the tests”

d. “was interviewed regarding my teaching methods and course

material
e.  "had no involvement with the DRI evaluation program or

development of materials."

| 111

Nominal ‘item. Nominal response alternatives are typically mutually
exclusive and often include precoded numbers used to identify the response
alternative for data processing convenience,. In the evaluation of observa-
tional skills, Block and Jouett (1978) had respondents rate a videotape of
a clinical task performed by a respiratory therapist. Their rating form
included nominal items and is modified for illustration below. Following
is a nominal item developed by Block and Jouett to identify nonverbal

interference factors during- task performance.

The form of nonverbal interference was:  a) auditory Ty
b) - visual EWE

0rdfna1'item. Rankings can be used to order items in terms of impor-
tance or other dimensions. Below is an example of such a ranking task
modified from the work of Hamel, Braby, Terrell, and Thomas (1983). "

"Format models on which learning aids are based present guidance
on how to apply learning principles specific to a learning cate-
gory." Rank the four statements below according to which state-
ment you think is most important (one being most important, and

four be1ng least 1mportant)

Informat1on 1s d1v1ded into small, easily learned blocks.

- I11ustrations present visual information such as the appear-
ance of objects or signals, locations, and spatial relation- .

ships.

___ Distributed practice is provided through exercises, self-
tests, and directions for remediation at appropriate points

throughout the module.

Students are given immediate feedback on their responses
within exercises.
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0rdina1 item'-4'pained-cdmparison;, Backstrom and Hurchur-Cesar (1981) . ... -

structured a paired-comparison iTtem as a way to rank alternatives in a
survey, Sources of information about federal involvement in a model city

-project was the topic area. A modified example of their paired-comparison
‘method is presented here. -

Which do you generally find more reliable for obtaining informa-
tion about the United States federal government 1nv01vement in

c1ty affa1rs?

" newspapers or radio
radio or television
television or newspapers

Ordinal item -- Q Sort. Ordinal measurements, where the paired-com-
par1son items reach 10 items or more, are difficult to rank since ranking

10 pairs would requ1re 45 different pairwise comparisons. A Q Sort tech-
nique can be applied in this type of situation. Moroney (1984) explains a
sorting operation used with the Subjective Workload Assessment Techn1que

(SWAT) which was deve]oped by Shingledecker (1983).

"SWAT is a two step process. Each individual scheduled to use
SWAT participates in both a scale development phase and an event
scoring phase. During the scale development phase, the person is
asked to order a set of 27 cards from Towest workload to highest
workload. The cards contain descriptions of levels of the three
dimensions (i.e., time, effort, and stress). There are three
levels of each of the three dimensions; therefore, all possible
‘combinations result in 27 sets of descriptions. The individual's
rankings of these sets of descriptions are then analyzed using
conjoint measurement in order to find a mathematical model that
 describes the person's ordering, This model is then used to
define scale values for workload from 0 for the lowest workload
to 100 for the highest workload and 25 scale va1ues in between.
Thus, the scale is tailored to each individual's concept of how
these factors combine to create the subaect1ve 1mpress1on of

workload.,"

11



Ordinal -- LiKert:scale, -Ordinal measurement scales do not assume.
equal distance between each scale point along a continuum of measurement.
One of the common forms of ordinal scales is the Likert scale. Likert
.scales are usually composed of five or more response alternatives, each of ,“y
‘which constitutes a point on the scale. Each question stem is followed by ’
a scale, and the respondent is required to se]ect only one sca1e point
(response alternative) (Orlich, 1978).

In a survey of a training simulator evaluation project, Cicchine1li, 
Harmon, and Keller (1982) used this survey item with a 5-point scale rang-
ing from 1, "disagree strongly," to 5, "agree strongly." .

"From your general knowledge of and experience with simulated
training, do you feel that simulated training:"

Disagree Agree ®
Vo Strongly - Strongly
a. "is a good idea ' 1 2 3 4 5
b. can be more effective than: _
- actual equipment 1 2 3 4 5
c. can provide equivalent tralning
with actual equipment 1 2 3 4 5
d. must be highly similar to actual
equipment to be useful 1 2 3 4 5
e, can provide adequate training at -
~a cost savings - 1 2 3 4 5 ]
f. allows for more complexity of
training 1l 2 3 4 5 ;f}]
g. is more reliable ‘than actual Y
equipment 1 2 3 4 5
h. teaches safety training better
than actual equipment 1 2 3 4 5
i. provides more variety of train- :
ing than actual equipment 1 2 3 4 5
j. 1is something you would use as an
integral part of your teaching _
program 1 2 3 4 5
k. can replace actual equipment for , '
' 'hands-on' training" 1 2 3 4 5

12




Interval item -- weighted. Equal distance between each scale point is
assumed for interval scales. When constructing interval scales to measure
the intensity of feeling, it is possible to design items where each re-
sponse has a different weight assigned to it. The weights are used by
analysts during analysis. The respondents are unaware what the weights
are, and unaware that weights are being used. The assignment of weights
would not be indicated on the questionnaire that respondents receive. An
example of a survey item regarding public officials and disclosure of the1r
sources of income. is’ presented here.

Would you say it is very 1mportant, fairly important, not too.
important, or not important at all that the Republican and Demo- -
cratic vice-presidential candidates publicly disclose their |
private sources of income?

(Weight)*
4 -- very important (8) |
3 -- fairly important (7)
2 -- not too important (3)
1 -- not important at all (2)

*Weights not shown-to respondents.

Interval item -= behaviorally ‘anchored ‘'rating scale, Behaviorally
Anchored Rating Scales (BARS] have traditionally been developed for
performance appraisals. Wienclaw and Hines (1982) constructed BARS as a
way to develop a valid tool to make decisions about the relative

. effectiveness of maintenance trainer equipment and actual equipment

training. Their paradigm for determining relative effectiveness for the
two training methods is presented here: _

MAINTENANCE
TRAINING
EQUIPMENT TRAINING
EFFECTIVENESS
ooy
- SCHOOL
- FIELD
MODIFYING VARIABLES
-l TRAINING GOALS
- STUDENT CHARACTERISTICS
- INSTRUCTOR CHARACTERISTICS
cosT
EFFECTIVENESS
s
- ACQUISITION
ACTUAL - LIFE CYCLE
EQUIPMENT -
TRAINING

mc——1»r-mx
mmmzm(-'-—lnm-n'wm
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BARS were constructed to eya]uate technicians' performance in field ... - .

operations. Subject matter experts assisted in the development of BARS by
identifying a series of critical incidents. Several hundred critical
incidents were obtained. They described technician behavior.on the job
‘that differentiated between success and failure. The critical incidents
were subsequently rated on a 7-point scale by instructors.. Critical inci-
dents which met statistical criteria were placed on a graphic rating scale
and used to anchor the scale. Wienclaw and Hines (1982) identified seven
specific dimensions by using the BARS technique. The seven dimensions are

1isted below:

1, "“"Safety: Behaviors which show that the technician under-
stands and follows safety practices as spec1f1ed in the
technical data;" ,

2. "Thoroughness and Attention to Details: Behaviors which show
that the technftian 1S well prepared when he arrives on the
job, carries out maintenance procedures completely and
thoroughly, and recognizes and attends to symptoms of equip-

ment damage or stre55°

3. "Use of Technical Data: Beha@ioré which show that the tech-
©nician.properly uses techn1ca1 data in performance of mainte-
nance functions;' )

4, "System Understanding Behaviors which show that the techni-
~ cian thoroughly understands system operation allowing him to
recognize, diagnose, and correct problems not spec1f1ca11y ’
covered in the Technical Orders and publications;"

5. "Understanding of Other Systems: Behaviors which show that
the technician understands the systems that are intercon-
nected with his specific system and can operate them in
accordance with technical orders;"

6. "Mechanical Skills: Behaviors which show that the technician
. possesses specitic mechanical skills acquired for even the
most difficult maintenance problems; and"

7. "Attitude: Behaviors which show that the technician is
concerned about properly completing each task efficiently and
on time.'

14
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Kearney (1979) developed: BARS to 1ink appraisal to Management By
Objectives (MBO) in an effort to reduce average customer check-out time.
ITlustrated here is their BARS for the performance d1mens1on organ1zat1on

o of the checkstand:

'Extreme1y
- good
performance

Good
performance

STightly
good

Neither
poor nor
good
performance

S1ightly
poor
- performance

- Poor
- performance

Extremely
poor
performance

— expected to Took for mismarked and unmarked items.

5 - "You can expect this checker to be aware of items

— that constantly fluctuate in price."”

| "You can expect this checker to know the various
[ sizes of cans."

- "When in doubt, this checker would ask the other
clerk if the item is taxable.”

"This checker can be expected to verify with another

— checker a discrepancy between the shelf and the
marked price before ringing up that item."

| "When operating the 'Quick Check,' this checker can
be expected to check out a customer with 15 items."

| "You could expect this checker to ask the customer
the price of an item that he does not know."

"In the/daily course of personal relationships, this

-+— checker may be expected to linger in 1ong conversa-

tions with a customer or another checker."

~ "In order to take a break, this checker can be ex-
—-pected to block off the checkstand with people in
line."

15
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Interval item -- semantic differential. Interval measurement scales *

anchored by opposite adjectives on a bipolar scale, usually consisting. of
seven scale points, are known as semantic differential scales. Dickson and
-Albaum (1977) developed endpoint phrases by interviewing subjects to gen-
erate a representative sampling of descriptor phrases that could be used in
their bipolar scale, To elicit their descriptors, they had their subjects
use free association to label concepts, describe concepts in paragraph
form, and develop paired sample bipolar endpoints with adjectives and with
phrases. An example of the semantic differential scale is\included below,
and was developed by Dickson and Albaum for use in the study of retail

images using adjectives and phrases as endpoints.

Bipolar Nominally Contrasting Adjectives and Phrases

crammed merchandise - well spaced merchand1se
bright store - dull store : :
ads frequently seen by you - ads infrequently seen by you
low quality products - high quality products
well organized 1ayout ~ unorganized layout
Tow prices - high prices
bad sales on products good sales on products
unpleasant store to shop in - pleasant store to shop in
good store - bad store
inconvenient location - convenient location
Tow pressure salesmen - high pressure salesmen
big store - small store
bad buys on products - good buys on products
‘unattractive store - attractive store
unhelpful. salesmen - helpful salesmen
good service - bad service
too few clerks - too many clerks
friendly personnel - unfriendly personnel
easy to return purchases - hard. to return purchases
unlimited selection of products - limited selection of products
unreasonab]e prices for value - reasonable pr1ces for value
messy - neat
spacious shopping - crowded shopping
attracts upper-class customers - attracts 1ower-c1ass customers
dirty - clean
fast checkout - slow checkout
~o-e=e= -0 good displays - bad displays ' :
hard to find items you want - easy to find items you want
bad specials - good specials

16




. Interval item -- numerical scales. Interval jtéems with numerica1
anchors have been used in human factors research at the Army Research
Institute (ARI), Fort Hood, Listed below are examples of interval 1tems

deve]oped by Dr. Char1es Nystrom of ARI:

"Rate the effect1veness 1neffect1veness of the new weapon.
(Circle one of the numbers between the words.) :

VERY VERY
EFFECTIVE 43 42 #1 0 -1 -2 -3 INEFFECTIVE

"Rate the effectiveness-ineffectiveness of the new weapon.
(Circle one of the numbers beneath the words.)

VERY IN VERY
EFFECTIVE EFFECTIVE  BETWEEN  INEFFECTIVE  INEFFECTIVE

+2 +1 , 0 : -1 -2

“Rate the .effectiveness-ineffectiveness of your performance of

“each-of the tasks listed below."
(+#2 = very effective, +1 = effective, 0 = in between,
-1 = 1neffect1ve -2 = very 1neffect1ve DK = don't know)

3.1 Starting the engine.’ 42 40 -1 -2 K
3.2 Using the thermal sight. +#2 + 0 -1 -2 DK
3.3 Erecting the flotation collar. +2 +1 0 -1 -2 DK

Interval item -- .summed index. Summed index scales use a series of
agree and disagree statements to identify people who are typically conser-
vative, authoritarian, 11bera1, etc. The summed number of agreements for
an ind1v1dua1 would determ1ne differences among respondents on some charac-

teristi c.

Backstrom and Horchhn-Cesar (1981) used arsummed'index scale item to
identify people who are typically conservative. A modified version of two
items are illustrated: .

A1l ethnic groups can 1ive in harmony in the United States with-
out changing our political system in any way.

Agree Disagree _

You can usually depend on a person more if they own their own
home than if they rent.

Agree Disagree _

17




~ Interval item -- Guttman scale. Guttman scaling was developed as an:
alternative to Thurstone and Likert methods of attitude scaling, and is
known- as cumulative scaling and scalogram analysis. The underlying assump-
tion of this interval scale is that subjects and items are both on a uni- /“)
dimensional continuum. McIver and Carmines (1981) provide an example of a '
perfect Guttman scale where it is possible to predict a perfect relation-
ship between a scale score and a scale item (deviations from the model are

always found in field applications).

Subjects 1 2 3 4 5 6 Scale Score
A 1 1.1 1 1 1 6
B 1 1 1 1 1 O 5
C 1 1 11 0 O 4
D 1 1 1. . 0 0 O 3
E 1 1 0 0 0 O 2
F 1 o 0 0 0 O 1
G o 0 o0.¢ 0 O 0

A Guttman scale to measure attitudes toward the Republican party was
presented by Backstrom and Hurchur-Cesar (1981). The scale starts out with
items that would be easy for Democrats to agree with and hard for Republi-.
cans to agree with, It continues on through the other end of the continuum
so that only a rigid Grand 01d Party (GOP) member could agree with the last

statement.

Hard "Generally speaking, the people

to ‘of this country are better off

Agree electing a "bad" Republican ;i%
president than a "good" Demo- S N
cratic president. - '

"Every Republican president has to
try to reverse the unwise po11c1es
the Democrats enacted."

"Over the years, Repub11can pres1dents are
more likely to act in the best interests
of the country as a whole-than are Demo~
cratic presidents."’

"This country gets better government if the
Republicans are in part of the time and the
Democrats are in office part of the time."

Easy “For all its faults, the two-party system of Repub-

to licans and Democrats is better than a one-party
Agree system."

Compound scale, Moroney (1984) presents three rating scales to the
subject simuTtaneously. For each task, the respondent is to pick one
rating only from the first scale, one only from the second scale, and one
only from the third scale. The checklist joins together the three rating _
scales, and it joins together a multitude of tasks. Moroney included a ' QVJ)
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* checklist completed by pilots which was developed by Helm and Donnell - . :.
(1979) entitled Mission Operability Assessment Technique (MOAT). The '
following is a modified version of MOAT. This example presents a combining

. of stems and response alternative scales. ' ,

Listed below are a mission CRITICALITY PILOT .. SUBSYSTEM

phase and a duty level and OF WORKLOAD TECHNICAL |

some of the tasks which are TASK COMPENSATION/  EFFECTIVE-

encompassed by them, Rate ‘ - INTERFERENCE NESS

each task on the three scales ,

by checking the appropriate 1. Yery small 1. Poor 1. Poor

line. Add any tasks which 2. Small 2. Fair 2. Fair

are not listed. : 3. Moderate 3. Good 3. Good

----------------------------- 4, Substantial 4. Excellent 4. Excellent,

%ISSION PHASE: LAUNCH 5. Very _ ‘
Substantial

DUTY LEVEL: CONTROLLER

TASKS: 12345 12345 1234

Control aircraft during -
takeoff rotation after
catapult launch.

Control aircraft during

configuration change.,

After including gear and
flaps being raised.

Control aircraft during
climbout.

Maintain appropriate
internal/external scan of
heads up and heads down
instrument/displays during
in-f1ight operations,

Monitor altimeter, air-
speed, altitude, and
heading on Heads-Up Dis-
play (HUD) during launch.
Control aircraft during-
basic transitions from one
flight altitude to another
(climb, level-off, descent,
turns). .

ADDITIONAL TASKS

- e gy m - — e wan o - — s o - -
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Developing- survey items begins with a canvass of what questions ought -
to be asked. Following this is consideration of how to structure the
response set for the respondent, and identifying the type of questionnaire

layout. The statistical analysis selected will follow from the measurement _

scale d1sp1ayed and response data obta1ned

Comparisons of Multiple-Choice Scales

The research reviewed in this section on multiple-choice items was
performed with samples containing college level students, with the excep-

tion of two studies representing Australian males (Ray, 1980) and computer-
- generated samples (Blower, 1981). ‘No clear comparisons or conclusions were’

possible because of the different research designs used in comparing these
items. For example, Blower measured a psychophysical procedure using a
four-alternative multiple-choice task on a computer-generated sample.
Deaton, Glasnapp, and Poggia (1980) measured the effects of frequency

modifiers, item length, and statement direction.

Deaton, Glasnapp, and Poggia (1980) found a main effect for item
positive and negative wording, and item length at the .05 level of signifi-
cance. As item length increased, the average response rate moved toward
the center of the response scale. Positively-worded items received h1gher
mean responses than negat1ve1y-worded 1tems

Likert formats were used by Deaton, Glasnapp, and Poggio (1980), Ray
(1980), and Bardo and Yeager (1982)., Bardo and Yeager found that Likert
formats were consistently affected by response style regardless- of the
number of scale points (4, 5, and 7). Ray compared measures of achievement
motivation using a Likert behavior inventory format, forced-choice 1items,
~ and a projective test. Behavior inventories, using a Likert format and
forced-choice format, were both valid although a prOJect1ve format was not

Beltramini (1982) compared unipolar, b1po1ar vertica1 hor1zonta1
and 5 and 10 scale point instruments to determine whether 1nd1v1dua1 sca]e
items were able to discriminate between two objects (black and white full
page advertisements for a national fast-food restaurant) for the different
formats used in this experiment. There were no significant interaction
effects or main effects. Behavioral expectation scales were compared to
checklists and graphic rating scales by Zedeck, Kafry, and Jacobs (1976).

‘No conclusion as to format or scoring system superiority could be drawn
from-this -research.~ -Even so, different response formats and scoring sys-
tems led to different interpretations for performance appraisal scales.

Conclusions Regarding Multiple-Choice Scales

Results for multiple-choice sceles are mixed. They do not lead to any
concise conclusions. Replication of studies may be useful. Research that

focuses on other variables, such as training, cognitive style, scale devel- -

opmental procedures, and other variables, other than format variations, may
- bring about more fruitful lines of research,

20
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“No one multiple-choice type of format can be recommended. -Likert:

sca1es appear to be. stat1st1ca11y superior to Thurstone scales, and Guttman

scales are statistically superior to Likert scales (McIver & Carmines,
1981). Guttman scales should be:used with interval measurement only, and-
are the most difficult to develop. Guttman scales have been used to mea-
sure psychophysical phenomena (Blower, 1981; Jesteadt, 1980) and attitude -

survey items (McIver & Carmines, 1981; Backstrom & Hurchur-Cesar, 1981).

Guttman scaling theory is used in the expanding field of adaptive testing.

21



2.2 BIPOLAR SCALES -

Description of Bipolar Scales

Bipolar scales are usually associated with semantic differential
scales (Klockars, King, & King, 1981). Bipolar scales are traditionally
anchored by verbal labels at the endpoints. It is assumed that the scales
have bipolarity since they are usually anchored by adjectives which are
antonyms (Mann, Phillips, & Thompson, 1979). As semantic differential
scales, they have been used extensively in marketing research. In addi-
tion, Army Research Institute (ARI), Fort Hood, TRADOC Combined Arms Test
Activity (TCATA), and Operational Test and Evaluation Agency (OTEA) have
used bipolar scales almost exclusively in their human factors assessments
of Army systems, organizations, and tra1n1ng Bipolar scales have been
extensively used for self-description in personality assessment, a1though

“there have been other applications for these scales. (Army Research Insti-

tute, Fort Hood, Texas has been using b1p01ar sca]es, but not in semantic
d1fferent1a1 format.) - _ _

The semantic space between the bipolar anchors theoretfca]]y have a

- three-factor structure: evaluation, potency, and activity, which was
introduced by 0sgood, Suci, and Tannenbaum (1957). The three-factor struc-

ture introduced by Osgood et al, has been found to be present when measur-
ing personality traits and attitudes. The application of bipolar scales
for human factors assessments of Army systems cannot be assumed to have the

‘same under1y1ng three dimensions. Evaluation would be the ‘primary dimen-
~ sion used in the assessments of Army systems. Included in-the" evaluation
dimension are the components of evaluation of human factors, such as:

effectiveness (+,-), “adequacy (+,-), satisfactoriness (+,-), ‘timeliness
(+,-), and accuracy (+,-). jMann,'Phi]]ips;’and Thompson“(1979) mentioned
that there has been the assumption that a line anchored by‘the polar terms
has opposite meaning and equal distance between the two symmetrical poles.
This assumption has not been totally supported by research. It does not
account for the center of the ‘scale (zero point), without which one cannot
‘te11: where ‘one meaning leaves off and its opposite starts. It is assumed _

" that the’ distance from the midpoint to Pole A is equa] and oppos1te the

distance from the midpoint to Pole B.

Construction of bipolar scales embedded in the semantic differential
frequently uses a series of seven intervals along the scale line. Some
researchers use other numbers of scale. intervals, such'as: 5 and 11 (John-
son, 1981; Eiser & Osmon, 19783 Klockars King, & King, 1981). The bipolar
scales are often anchored by four adject1ve trait terms. The scales are
divided into subsets so that each adjective is used as an endpoint only
once in each subset. Klockars et al. provide an example of bipolar end-
points using.Peabody's 1967 four adjective trait terms: Cautious-Bold,
Rash-Timid, Cautious-Rash, Bold-Timid. Other variations for the 1dent1-
fication of endpoints on bipo1ar scales have also been developed. For
example,_quasi-polar scales were developed by using partial antonyms of
undetermined functional antonymity (Vidali, 1976). Beard (1979) used
bipolar scales with pictor1a1 anchors and Dickson and Albaum (1977) used

phrases as endpoints.
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Examples of Bipolar Scales

Dolch (1980) compared numerical bipolar scales and adverb bipolar
scales on a semantic differential to measure students' feelings to evaluate - :
a text for introductory sociology. An example of one of his numerical )

scales is as follows:

"Below is a series of adjectives which might be used to describe
the Caplow text. Circle the number which best expresses how you

feel.
Important 3 2 1 0 1 2 3 Unimportant
If you feel the book is really important, circle 3"

The adverb séa]e varied from the numerical scale by placing adverbs at the _ -
scale points instead of numbers. Subjects using the adverb scales were
requested to circle the adverb that best expressed their feelings.

Bipolar scales are wideTy used .with the semantic differential tech—'
nique. Researchers have selected bipolar scales using the semantic dif-

ferential that appeared to be ap?ropriate to measure various content areas.
When new bipolar scales are developed, they need to be tested for their

psychometric properties, the bipolarity of the endpo1nts, and for the
underlying assumptions of the semantic differential.

~In the bipolar items that the ARI, Fort Hood, Texas uses, the re-
searchers started out using scale lines, but have reduced the frequency of
such use greatly. The scales use a hor1zonta1 layout; a scale Tine could P
have been penned in if it was worth the effort. ARI reseanchers also use \ ?
the same response alternatives in a vertical format, both with and without
numerical values preceding the positive and.negative response alternatives,.
and a "0".in front of the midpoint response alternative. It's probably
somewhat less obvious that the researchers are suggest1ng a scale when
using the vertical format, but ‘they are. The prime example of a scale is a
ruler. Most rulers are un1p01ar and have three.elements: the numbers, the
tick marks, and the 1ine. ' ARI, Fort Hood, Texas has .gotten away from using
the tick marks and the line, but still uses the numbers. The ARI research-
ers use a variation 1nf1uenced by the scales one finds (or used to) in an
‘algebra book., That is, they have a conceptual line with a "0" centered
along it; negative numbers running in one direction, and positive numbers -
running in the opposite direction (left or right makes no difference to the
scale, although in algebra the negative numbers run to the left or down-
ward). When unlined scales are used with word anchors at the ends and
intermediate points with numbers beneath the words, the numbers may not @
always be equally spaced. There is no deliberate distortion sought or . :
deviation from the appearance of equal spacing of the response alternatives
along the conceptual Tine,

The Nystrom Number Scale is based on an algebraic number scale. In an
earlier version of this scale, antonyms were placed above the numbers .
rather than at the two ends of the string of numbers. The concept was_to
label the two directions without overly influencing or anchoring the mean-
~ing of the end numbers. The result might be that respondents would make , 5
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" more frequent use of the extreme numbers. Below is an example of such a

scale:

Rate the effectiveness-ineffectiveness of the new MIEL main gun:
(Circle only one of the numbers below to show your rating.)

EFFECTIVENESS INEFFECTIVENESS
3 42 4 0 -1 -2 -3
The following format has been widely used by ARI, Fort Hood:
Important +3 +2 +1 0 —1 -2 =3 Unimportant
Approximately 5% of the respondents tended to circle the end words
rather than circling the numbers. (This may have been due to the limited
amount of guidance for respondents on how to use the scale.) To avoid this
problem in the future, TCATA selected a modified version of the above
scales. The revised scale includes five sets of word:anchors with an

algebraic number under each, as shown in Section 2, l Interval item --
numerical scales. S :

Comparison of Bipotar Sca1es

The subJects reported in the literature rev1ewed for b1po1ar scales:
consisted almost exclusively of students ranging from eighth grade through
graduate school (as well as their wives) (Eiser & Osmon, 1978; Dickson &
Albaum, 1977). In one sample, subjects were identified as male readers of
Horizons USA who resided in:Great Britain, Italy, Phillipines, and Venezu-

ela (Johnson, 1981), * The number of scale points ranged from:5 through 11,
Endpoints for the bipolar scales varied across studies, although adjectives
which were antonyms were used most frequently. Beard (1979) anchored the
endpoints with pictures, Vidali (1976) anchored endpoints with bipolar and
quasi-polar adjectives and adverbs, while Dickson and Albaum-(1977) an-
chored endpoints with adjectives and phrases. ARI, Fort Hood, has anchored
endpoints with various :bipolar formats that have 1nc1uded on]y antonyms,

"only number's, and both antonyms’ and numbers. . - -

One of the main concerns when anchoring bipolar sca]es is the tendency
to consistently use a response style which favors a positive or negat1ve
anchor (Johnson, 1981). 1In the case of trait assessment, there is a ten-
dency to use ‘a socially desirable response sty]e (K]ockars King, & King,
1981; K1ockars 1979; Eiser & Osmon, 1978) - '

In a cross- cu]tura1 study regard1ng ‘the ‘order of presentation of
stimulus words (positive or negative anchors for the bipolar scale), there
were no clear differences in the means for the ratings on eleven dimen-
sions. This resulted from placing the positive or negative response first
on a bipolar scale (Johnson, 1981). Overall, the-effects of response style
were negligible, but there is evidence that response style may vary from
country to country. Johnson described response style for the cross-
cultural study as a consistent ‘tendency by respondents to answer survey
items positively or negatively dependent on stimulus words. Two question-
naires were developed for this study. One of the questionnaires had the
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positive stimulus words presented first. The other questionnaire had the
negative stimulus words presented first. (This was on a semantic differen-
tial scale with 11 intervals from 0-10.) Johnson performed sign tests to

determine the significance of differences between the means within.each - -

country. The sign test was significant at the .05 level for a response
style in the Philippines, and in Italy. These results indicate that there

is a tendency by respondents in the Philippines to use a positive response

style, and by respondents in Italy to use a negative response style.

Respondents from Britain and Venezuela had no response style related to the

order of presentation for the two questionnaires. Johnson suggested that
bipolar adjective scales have not usually been affected by the placement of
stimulus words across national studies, but that cross-cultural studies may
require taking response style into consideration for homogeneous. groups,
especially when the situation is ambiguous and/or unstructured (see Section

4.5, Balanced Items).

Klockars, King, and King (1981) and Klockars (1979) explored bipolar
scales for social desirability responses. Klockars et al. used sets of
bipolar scales in the semantic differential format to measure the subjects'
(psychology students) self-description for 13 different personality traits.
Scales were constructed so that they had both positive (desirable) end-
points, both negative (undesirable) endpoints, and a combination of one
- positive (desirable) endpoint and one negative (undesirable) endpoint., It
was assumed that the underlying structure for the connotative meaning is
composed of evaluation, potency, and activity (see Section 2.3, Semantic
Differential Scales). They explored the dimensionality of the bipolar
scales used in self-description for personality assessment. It has been
argued that there is a social desirability response (related to the evalua-
tion portion of the underlying structure of the semantic differential), and
that it may confound the response style on personality instruments. They
investigated whether the social desirability responses were predominant in
self-ratings. It was determined that the scores were .internally consistent
and were not correlated with social desirability. They were not able to
obtain evidence to support a social desirability response tendency.

Klockars (1979) felt that when both endpoints on a bipolar scale were
anchored with verbal labels that there was the possibility of confounding
ratings with trait (for personality scales), and social desirability re-
sponses. This research was similar to that reported above by Klockars,
King, and King (1981). The scales that were constructed by Klockars (1979)
were all trait scales. The results were confounded whether the stem was a
desirable or undesirable adjective. These findings were significant at the
.05 level indicating that subjects systematically rate scales so that the
desirability dimension is confounded with the trait dimension. Klockars
(1979) compared the strength of the social desirability effect when the
stem words were undesirable.” The level of significance obtained was .05.
When a socially undesirable adjective is presented, there is a propensity
for subjects to select an adjective which is opposite in desirability. The
results obtained by Klockars (1979) are in conflict with the Klockars,

King, and King (1981) findings.

In a study performed by Eiser and Osmon (1978), bipolar scales were'
constructed. Half of the scales consisted of endpoints anchored by posi-
tive labels at both ends of the scale. The other half of .the scales were
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anchored by negative labels ‘at both endpoints of the scales. They hypothe-
sized that when a scale was anchored at both ends by negative labels, the
responses obtained should represent a wider perspective and have less
polarized ratings. This should be irrespective of the attitudes of the
respondents. They also hypothesized that scales which were anchored at
both endpoints by positive labels would have more polarized ratings. Their
findings indicated that subjects gave more polarized ratings at the .001
level of significance for scales with endpoints which were both positively

. labeled, as well as for scales with both endpoints negatively labeled. The

middle portions of the scales may have been perceived as being neutral when
both endpoints were labeled positive or negative. They indicated that
raters tended to give positive responses to items they agreed with, and
negative responses to items they disagreed with. For items respondents
agreed with, they tried to avoid giving a negative response. Respondents
tried to avoid giving positive ratings to items they disagreed with. These
researchers intended that the scales used in this study be symmetrical in
terms of grammatical form and evaluation. They determined that the effects
of the response language (positive or negative) used for endpoints on a
bipolar scale can influence the response, independent of the subJects

attitudes. ‘

In situations where researchers are using bipolar scales as a vehicle
for determining the influence of positive and negative anchors, they may at
times be violating the theories relevant to the underlying structure of
their scales. For example, it is assumed that bipolar scales are anchored
by adjectives which are antonyms (Mann, Phillips, & Thompson, 1979). When
a scale is anchored by endpoints which have labels that are both positive
or both negative, the researchers have violated the assumption of bipolari-
ty. More research may be required on bipolarity because of: violation of
the basic assumption of bipolarity, conflicting research results, and
paucity of research on the topic.. There is not clear evidence to substan-
tiate the effects of: the influence of positive or negative endpoints on
bipolar scales, and the effects of social desirability responses and their
confounding with other variables (e.g., the evaluation factor found in
semantic differential 'scales).

Other research has focused on bipolar endpo1nts which differ in. other
ways than positive and negative anchors. Dolch (1980) compared bipoiar
scales anchored with numerical or adverb responses. The correlation be-
tween the two scales was -.929. On the surface, it did not appear to
matter which type of endpoints were used. A factor analysis of the two
scales -revealed markedly different factor structures which indicates that
the two scales were not measuring meaning in the same way.

The differences between scales anchored by bipolar or quasi-polar
adjectives and the effects of concept interaction were examined by Vidali
(1976). AQuasi-polar scales contained anchors that were considered to be
only partially antonymous. The effects of concept-scale interaction on re-
Tiability did not impair the reliability of the scales. There was an
interaction effect when the scale was used with certain concepts identified
as "unstable." The inadvertent use of mismatching scales (by using anto-
nyms with partial antonyms) did not appear to jeopardize the reliability of

the sca]e.
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) In an unusual approach in the development.of bipolar scales, Beard
{1979) anchored endpoints with pictures instead of by the common verbal
anchoring. Beard anchored bipolar scales with pictorial anchors through -

the use of color slides and rating forms with replicas of the slides.- The -

pictorial anchors were not verifiable as antonyms. There may be an appli--
cation for this type of measurement in human factors research on equipment
designs, and for respondents who are limited by language facility yet have
cognitive strengths for spatial differentiation. New developmental tech-
niques and methods would have to be established for group administration.

The studies cited in this research in bipolarity have been diverse in
the variables measured, the analyses applied, and the results obtained.
Applicability is limited to students and survey application to academic

environments.

Conclusions Regarding Bipolar Scales

The assu@ption of bipolarity for scaling purposes is that Pole A to
Pole B is 180°. In application, scale bipolarity may be approximate,
Scales do not always meet the criterion of bipolarity mentioned above.
The variables that have affected bipolar scales have been: the differences
among how respondents-rate the scales, the issue of the relevancy of the
scale to the respondent, and the assumptions about the psychometric quali-
ties of the scale as developed by Osgood, Suci, and Tannenbaum (1957).

Conformation in studies was not found for social desirability re-
sponses, and first presentatiton of endpoints for positive or negative
anchors, Subjects may be confounding trait dimensions with response an-
chors. It is possible that some individuals may make greater use of the
extreme categories at the ends of the scale because they are influenced by
the descriptive anchors (Johnson, 1981; Eiser & Osmon, 1978; Klockars,
1979; Klockars, King, & King, 1981). There is no clear evidence to support
the existence of response style associated with the order of positive or

negative anchors.

The meaning of the midpoint is also of concern for bipolar scales,
behavioral observation scales, behavioral expectation scales, behavioraily
anchored rating scales, etc. There is some question about what the mid-
point is actually measuring (neutrality, ambivalence, or irrelevance)."
According to Mann, Phillips, and Thompson (1979), respondents may include
an irrelevance response separate from the scale midpoint, such as the
"Don't Know" category. Variations in instrument format and instruction did
not alter the scale dimension. These bipolar scales did not provide a
separate "Don't Know" category (see Section 5.2, "Don't Know" Category, and
Section 5.4, Middle Scale Point Position).

Bipolar scales have had many applications. For example, Dickson and
Albaum (1977) were able to successfully develop a marketing survey on
retail store images for supermarkets, department stores, shoe stores, and
discount stores using a semantic differential format. This indicates that
survey researchers may want to explore the use of the semantic differential

when developing new bipolar instruments.
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Bipolar scales have proven to be psychometrically sound when using the
semantic differential format. Manipulation of the anchors for type of
anchor or presentation of positive/negative anchors does not appear to
greatly affect the results. Research on response sets has not been con-

sistent so that a trend cannot be cited. '
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2.3 SEMANTIC DIFFERENTIAL SCALES

Description of Semantic Differential Scales

Semantic differential scales were developed by 0sgood, Suci, and
Tannenbaum .in 1957 (Klockars, King, & King, 1981; Downs, 1978; Maul &
Pargman, 1975). A concept or descriptive term is presented to the respon-
dent (Maul & Pargman, 1975). These scales are usually anchored by adjec-
tives with opposite meanings at the endpoints (Backstrom & Hurchur-Cesar,
1981; and Klockars, King, & King, 1981). Semantic differential scales
atmost always have a horizontal bipolar format with seven scale points
(Church, 1983). Some scales have been known to have fewer scale points

(Albaum, Best, & Hawkins, 1981; and Vidali, 1976).

The underlying assumption of the semantic differential scale is that
there are three major factors for the measurement of concept in the seman-
tic space (Klockars, King, & King, 1981; Malhotra, 1981; Dziuban & Shirkey,
1980; and Maul & Pargman, 1975). The three major factors accounted for in
the semantic space are: Evaluation, Potency, and Activity (EPA). The
evaluation factor is responsible for the greatest amount of variance

(Klockars, King, & King, 1981). The dominant evaluative factor indicates a

good-bad perception by the respondent. Perception of the potency factor is
related to a strong-weak relationship, and the activity factor indicates a

perception of fast-slow (Maul & Pargman, 1975).

Semantic differential scales have been used by researchers in multiple
fields, such as marketing, education, and psychotherapy. Marketing re-
searchers have used this instrument extensively (Malhotra, 1981; Downs,
1978). These scales measure attitudes and opinions (Church, 1983). At-
titudes may include unconscious or nonverbalized avoidance tendencies.
0p1n1ons are restricted to verbalized attitudes. The concepts of attitude
and opinion are closely aligned and not a]ways overlapping (Kiesler, Co1~

11ns, & Miller, 1969).

The selection of anchors for endpo1nts has been accomp11shed in vari-
ous ways. One approach has been to select anchors through free association
of subjects for concepts, and through the use of dictionaries and thesau-
ruses. After a pool of items has been compiled, agreement by judges facil-
itates a reduction in the number of items. Factor analysis and cluster

~analysis can also be used to determine which items load on the same factor,

and which items tend to cluster together. This allows for. further reduc-
tion in the number of items (Malhotra, 1981). The selection of items
allows for instruments which are individually designed for specific re-
search projects (Dziuban & Shirkey, 1980). This is an important aspect of
scale development for the semantic differential since the meaning of an
item and its relationship to other items will change depending on what
concept is being assessed (Dickson & Albaum, 1977).

Examples of Semantic Differential Scales

Semantic differential scales have been developed with different end-
point anchors, such as adjectives, adverbs, and phrases. These scales have
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been designed to measure
research performed by Mal
specific concepts related
tained on three measures

various concepts, attitudes, traits, etc. In
hotra (1981), a scale was constructed to measure
to automobiles and actors. Data was also ob-
of self-concept: ideal self, actual self, and

social self. Malhotra formulated the flow of the developmental procedure

for the semantic dijfferen

tial used to identify items. Following is Malho-

tra's flowchart of the scale development procedure:
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Fredericksen, Jensen, and Beaton (1972) investigated adjectives that
they hypothes1zed would be relevant to organizational climate or to a -
subject's reaction to the organizational c11mate Fo1]owing is an example
of their semantic differential scale: o B oo R

“Enc1rc1e the number that best describes the subJect and/or his

behavior,'

7. Compulsive

8. Flexible

9. Global
concerns

10. " Ordinary

11. Authoritarian

12, Careful

13. Satisfied

14, Complaisant

9
9

8 7 6 5 4 3 2 1 0 Noncompulsive

8 7 6 5 4 3 2 1 0 Rigid

8 7 6 5 4 3 2 1 0 Specific Concerns
8 7 6 5 4 3 2 1 0 Creative

8 76543210 Democratic

8 7 6 5 4 3 2 1 0 Careless

8 7 6 5 4 3 2 1 0 Disgruntled

8 7 6 5 4 3 2 1 0 Rebellious

~ Downs (1978) developed three versions of the semantic differentialy
Version A is an upgraded semantic differential. It was orginally developed
by Hughes (1975) in the hope of reducing anchoring problems, halo error,
The subjects were students who were requested to
rate alternative living quarters that they were familiar with. Version A
requested the respondent to rate -10 residences on a scale of 1 through 7,
from "least preferred" to most preferred."

and the number of items.

"Rate the 10:res1dences in terms of how much you would 1ike to
Tive in each." .

Least c 4 Most .
Preferred /MW / /D /F/JL/V /PY/ Preferred
1 2 3 4 5 b6 / :
Conway
Dormi tory ( coed)’
Woodshire

<rrYLTM<EZExOoO

Male/Female Dorm
Yancey Motel
Fraternity/Sorority
James Blair Terrace
Parkway

Ludwell

Yillage
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Yersion B is a semantic differential scale format that is frequently
used in marketing questionnaires. Downs' example of the marketing research

approach is shown below:

"Rate the 10Ares1dences in terms of how much you would like to
live in each. Merely circ]e the number that reflects your pre-

--ference for each residence.’

Extremely ‘ Extremely

Low - - High

Preference Preference
Conway Apartments 1 C) 3 4 5 6 7
Dormitory (coed) @ 2 3 4 s 7
Woodshire Apartments 1 2 3 - 4 5 (f) 7
Male/Female Dormitory 1 2 3 4 (® & 7
Yancey Motel | 1 @ 3 5 6 7
Fraternity/Sorority House 1 2 3 65 5 6 7
James Blair Terrace 1 2 3 & ® 6 7
Parkway - Apartments : 1 2 3 4 ® 6 (E)
Ludwell 1 2 3 4 5 6
Village Apartments 1 2 3 4 5 ® 7

The last version that Downs (1978) devised consisted of a format more
along the lines of the traditional semantic d1fferent1a1 scale (in this

instance, anchored by adJect1ve phrases).

Compar1sons of Semantlc D1fferent1a1 Scales

Research on the semant1c different1a1 scales has been d1ff1cu1t to
compare since instruments are not constructed consistently., They do not
use the same number of scale points or similar types of anchors. For -
example, Dickson and Albaum (1977) anchored their semantic differential
scale with phrases and adjectives, Dolch (1980) anchored semantic .differ-
ential scales with adverbs and numbers, and Vidali (1976) anchored sca]es
w1th what was termed b1po1ar and quasi-polar adJect1ves

Of particular concern is the structure of concepts in the semantic
space where most of the variance has been accounted for by the concepts of
evaluation, activity, and potency (Dziuban & Shirkey, 1980). There have
been d1fferent approaches in measur1ng the semantic space. Mann, Phillips,
and Thompson (1979) studied the issue of the bipolarity of the semant1c
space, They found that the scale x concept x person interaction was re-
sponsible for a greater part of the variance than a concept x scale inter-
action, Individual differences influenced the three-way interactions,

This affects the interpretation of the three-dimensional (evaluation,
activity, potency) semantic space. The three-dimensional semantic space is
not found to be descriptive of all subjects. However, overall, the three-
dimensional structure of the semantic space is robust when all subjects are
taken into account since variations in format and instructions don't appear
to change the three-dimensional structure for the sample as a whole, :

Psychometric adequacy for the concept structure of the semantic space
was examined by Dzjuban and Shirkey (1980). using the Measure of Sampling
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Adequacy. A change in dimension may take place when different concepts are
paired with different scales, Use of the Measure of Sampling Adequacy can
assist the researcher in identifying which scales are inferior, and which,
scales to retain. Dickson and Albaum (1977) tested the concept.x scale
interaction of the semantic space by developing bipolar scales where the -
majority of anchors were phrases. Their scales were found to be reliable
at the .01 level of significance. Benel and Benel (1976) investigated
whether there were male/female differences in rating the semantic differ-
ential for the three-dimensional concept scale interaction (evaluation,
activity, potency), and found no differences in rating. :

The three-dimensional concept scale interaction for the semantic space‘

appears to be robust across studies, although it cannot be counted on to
hold for. ideosyncratic differences. Different scales combined with dif-
ferent concepts may not prove adequate. For different experimental con-
ditions, the researcher is forced to design new instruments instead of
borrowing instruments from different investigators (Vidali, 1976; Dickson &
Albaum, 1977; Dziuban & Shirkey, 1980). : : o :

The literature reviewed indicated the subjécts were all students with

the exception of Dziuban and Shirkey (1980), where the subjects were school

teachers. The field of marketing research has used semantic differential
scales to design questionnaire surveys more than any other type of scale
(Dickson & Albaum, 1977; Downs, 1978). Prior to application of these
scales to the Armed Serv1ces, research using semant1c differential scales

would require scale developmental procedures using the military popu]at1on

to construct scales specific to their research s1tuat1ons

Since the largest portion of the variance has been found to be in the
under1y1ng structure, termed evaluation component of the semantic space,
there is always the: poss1b111ty of a socially .desirable response. set. This
tendency is espec1a11y pronounced for the. app11cat10n of the. semantic
differential to measure. persona11ty traits where trait and desirability
dimensions..become confounded. :Klockars (1979) determined that subjects had
a stronger tendency,to se1ect adjectives which were opposite in desirabili-
ty when a socially undesirable adjective anchor was presented first. This.
finding was significant at the .05 level. Klockars, King, and King (1981)
were not.able. to.substantiate a social desirability response set where -
bipolar - sca]es were. anchored by adjectives. The anchors were not corre-
lated with.social desirability. The inclusion of, or lack of, a social .
desirability response set may be associated with the deve]opmenta1 pro-
cedures used 1n selection and configuration of the semantic d1fferunt1a1

sca]es

Typ1ca11y, semant1c d1fferent1a1 sca]es include seven scaTe po1nts
with anchors. at each end, although Albaum,- Best, and Hawkins (1981) and
Vidali (1976). deve]oped scales with five scale po1nts " Albaum, Best, and
Hawkins (1981) reported a. review of the literature where McKelvie (1978)
indicated a loss of information when scales employ fewer than five or six
scale categories. No further gain of information was obtained beyond 9 to
12 categories. These findings are consistent with other literature that
indicates modification of format can produce similar results among instru-

ments.
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In research performed by Dolch (1980), two semantic differential
scales were developed. One was a numerical scale and the other was an
adverb scale. The correlation between the two scales was =.929. It ap-
peared that the format difference made 1ittle difference in the response
~distributions. Yet, a factor analysis revealed that the meaning in the

semantic space was not equivalent for the two instruments.

In general, the semantic differential scales have consistently main-_
tained acceptable levels of re11ab11}ty among studies. Validity has not
always been measured. This finding is based on the premise that sound
developmental procedures are used in scale construction. Semantic dif-
ferential scales have appropriately been used in different contexts to
measure the meaning of words and attitudes. The scale is flexible in
measuring different concepts, and can be applied successfully in a number
of environments.

Conclusions Regarding Semantic Differential Scales™

As with other scales, no one semantic differential format has proved
superior to others. Even though three primary concepts constitute the
semantic space, the true mean1ng of the semantic space may not be known
(Dolch, 1980). Of course, it is possible that there never will be a true
meaning for the semantic space since semantic meanings change over time.

In add1t1on, semantic meaning is dependent on the spoken word and the
written word, which are both interpreted by the encoding and decoding of
the subject. It also follows that any addition, de]et1on, or other type of
modification wou1d have the potential to change the mean1ng of the semantic

space.

The. issue of social desirability response sets may be overcome by
careful scale construction (Klockars, King, & King, 1981; Klockars, 1979).
The use of the semantic differential scale has received extensive research,
Support for this type of scale has'been indicated by research results that
consistently produced levels of significance at the .05 level and above
(A]baum, Best, & Hawkins, .1981; Malhotra, 1981; Mann, Phillips, & Thompson,
1979; Downs, 1978 D1ckson & A1baum, 1977 V1da11 1976) _

‘Downs (1978) administered three versions of the semantic differential.
Versions A and B, the nontraditional semantic differential scales, are
illustrated in this section under Examples of Semantic Differential Scales.
Whi-le--finding no--difference among the response distributions to the three
versions, the traditional version was preferred by the respondents. The
semantic differential is sensitive enough to measure person, product, and
self-concepts so that it can be used to coordinate the image of a product
to a target market (Malhotra, 1981). The semantic differential scale can
be used in many environments, is flexible as to alterations in the format,
‘and holds fairly stable to the three-dimensional semantic space. However,
these studies on the semantic differential do not reflect the operational
test and evaluation community's concern for the evaluation of weapons
systems. It may be feasible to research the application of the semantic
differential scale to this type of environment. Respondent attitudes
toward equipment would be a viable area of application.
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2.4 RANK ORDER SCALES

'Descriptfon of'Rank Order Scales

Rank order scales originate from ordinal scale measurement, The
categories on a rank order scale do not indicate how much distance there is
between each category, and unequal distances are assumed. The ranking pro-
cess by the respondent establishes a hierarchical order (Orlich, 1978),
which is also an ordinal order. In the development of rank order scales
for survey use, subject ranking has been commonly used (Backstrom & Hur-
chur-Cesar, 1981). Respondents receive instructions on the assignment of
numbers to the items (1, 2, 3, 4, etc.). This is to reveal the rank order-
ing that the respondent p1aces upon the item in terms of an attribute, such
as beauty, length, performance, and preference. It is possible that there
may be any number of dimensions along which the respondent is asked to rank
order things. This set of rank orderings is termed the ordinal set so that
a rank order scale is synonymous with an ordinal scale.

Thurstone investigated rank order scales and how to compare psycho-
logical variables. He deve]oped the law of comparative judgement with an
underiying assumption which is defined in the following way: "... the

-degree to which any two stimuli can be discriminated is a direct funct1on
of the difference in their status as regards the attribute in question"
(McIver & Carmines, 1981). Thurstone generated three new scaling methods
based on his law of comparative judgement. The three scaling methods are -
known as paired-comparisons, successive intervals, and equal- appearing

intervals.

Rank order scales continue to be used in survey research, although
other scaling methods have gained popularity, such as Likert and Guttman
scales. There have been instances when rank order scaling procedures have
been integrated with other complex systems. An illustration of this is the
delta scalar method used by the U.S. Navy and the Air Force Aerospace
Medical Research Laboratory. The delta scalar method is a complex system.
of rank ordering found in the Mission Operability Assessment Technique and
Systems Operability Measurement Algorithm (U.S. Navy), and the Subjective
Workload Assessment Technique (U.S. Air Force) (Church, 1983). These
systems involve establishing a rank order scale that is converted to an
interval scale (converting ranked data into an interval scale is sometimes
incorporated into the developmental procedures for behaviorally anchored
rating scales. (BARS) and behavioral expectation scales (BES). ' -

_ Shannon and Carter (1981) comb1ned rank order methods with 7-point and
5-point scales to measure pilot training. Shannon (1981b) designed a
battery to assess aviator performance for p11ot training on propeller, jet,
‘and helicopter aircraft. A behavioral analysis was performed using task
analysis that included procedures such as rank ordering to isolate the
critical components of the task. In other research performed by. Shannon
(1981c), questionnaires were mailed to all operational squadrons in the
fleet using two 7-point functional inventory scales to measure: time,
effort, importance of each task, duty, and role. After the data from the
questionnaires was quantified, the tasks were rank ordered. It was felt
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_that this type of procedure would enable the researchers to identify speci-
fic tasks which required addition, deletion, or modification for training

purposes.

Rank ordering is,'therefore,vused in questionnaire research in two
ways: by developing rank order scales which stand alone, or by embedding
rank order1ng into the deve]opmenta1 procedures of more comp]ex scales,

Examp]es of Rank Order Sca1es

An example of a rank ordered quest1onna1re item used in computer based
instruction research is provided. In this example, the respondent is to
rank each statement by descending order of preference.

What aspects of computer aided instruction did you especially
1ike? Please rank order the fo110w1ng statements us1ng each

choice only once.

Courseware is‘Wej) designed:tor instruCtiona1'purposes;
'Diagnostic testfng and pre5crtptions meet course objectiues.
Student progress report1ng 1s used as an 1ntegra1 part of
‘the tra1n1ng program . e .

Proctor assistance provides sav1ngs in the amount of time
requ1red for tra1n1ng : .

Students progress at an 1nd1v1dua1 pace to resolve technical
problems ass1gned to them ‘ o : : >

R1gney, Towne, Moran,,and M1sh1er (1980) use. a ranking by preference
for number of hours to practice on system troubleshooting (on a Generalized

Malntenance Trainer- S1mu1ator and on actual equipment).

"If I had 10 hours to pract1ce system'troub1eshoot1ng, I would
divide my time asffo]]ows between GMTS and the actual SPA-66-

- Radar Repeater

L "hours on: GMTS"
hours on actua] equ1pment
Total = 10 |

Compar1sons of Rank Order Sca1es

Rank order items are used in quest1onna1res that deal w1th a variety
of applications, such as: ~marketing research (Reyno]ds & Jolly, 1980),
educational research (Orlich, 1978), public opinion polls (McIver & Car-
mines, 1981), and military research (Church, 1983). _

Reyno1ds and Jolly (1980) compared three d1fferent scale methods for
reliability (rank order, paired-comparison, and a rating scale with a
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Likert format). Aha]ysis of the data for test-retest ré1iabilities varied
depend1ng on whether a Spearman rho was used or Kendall's tau.. Using

Spearman's rho, the three methods appear to have equal reliabilities. They

recommend the use of Kendall's tau as a more appropriate measure of relia-
bility. Using Kendall's tau, the rank order and paired-comparison proce-

~dures are more reliable than the rating scale method. They found that the

rating scale and rank order technique required less respondent time to rate
than paired-comparison (significant at the .0001 level). Their findings
would indicate that rank ordering would be a preferred scale format.

Most questionnaire items today are based on formats other than rank.
ordering (e.g., Likert scales). There is not enough research evidence to
substant1ate the use of rank order scales in p1ace of other scallng meth- -

ods.

Conclusions Regarding Rank Order Scales

Rank order scales are appropriate for survey items dealing with ordi-
nal measurement. When Thurstone developed the law of comparative judgment,
his scaling techniques were considered a major advancement. Since rank
order scales and paired-comparison scales both have a foundation in ordinal
measurement, rank order scales wou1d be more time and cost effective than

paired- compar1son scales.

Current research indicates that the use of'rank order1ng is in trans-

- formation because it is being used and embedded in the procedures of more
.complex sca11ng systems (Church, 1983; Shannon, 1981b, 198lc). More re-.
- search will be.required to determine how funct1ona1 re11ab1e and valid.
- these new procedures will be. For example, the stat1st1ca1 ana]yses

achieve varying results when the ordinal data is converted into interval
scales. Some of the new scaling systems require pro]onged per1ods for
scale development (Church, 1983). v o
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2.5 PAIRED-COMPARISON ITEMS

Descriptfon*ofrPaired-COmparison'Items

The development of scales, using the paired-comparison method, has
been applied to many situations, such as: performance appraisal, opinion
surveys, marketing research, food technology, and sports competition (Ed-
wards, 1981; Mclvers & Carmines 1981; Bradley, 1982).

Paired-comparison methods were developed by Thurstone. He proposed
systematic procedures for attitude measurement based on the law of compara-

tive judgments. The Thurstone law of comparative judgments includes three

different procedures for scale development which include paired-compari-
sons, successive intervals, and equal appearing intervals. The underlying
assumption for the law of comparative Judgments is that for each variable
measured, there is a most frequently occur1ng response (McIvers & Carmines,

1981).

In the application of the method, respondents are required to compare
several alternatives. Each item is compared with every other item, and
results in an overall ranking. Comparison of more than 10 items would be
disfunctional since it would require more than 45 separate combinations
taken two at a time (Backstrom & Hurchur-Cesar, 1981). ‘

Examples of Paired-Comparison Items

This survey item is constructed to compare an individual's preference
for executive performance characteristics. The respondents have three
response alternatives to compare: (1) versus (2), (2) versus (3), and (3)

versus (1).

For superior executive pérforménce, which behaviors do you find
to be most needed?

(1) Has many meetings and or (2) Usually decides and

discussions with : takes action quickly
associates ‘

(2) Usually decides and or (3) Usually follows sug-
takes action quickly © gestions made by

subordinates

(3) Usually follows sug- or (1) Has many meetings and
gestions made by discussions with
subordinates - associates

Edwards (1981) developed a modification of the paired-comparison item
in which he presented multiple pairs of comparands (people to be rated) at
the same time. He enlarged the rating alternatives available to the raters
from three to five. He used his new format in an effort to improve perfor-
mance appraisal., His system of appraisal uses raters to make comparison
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ratings about the performance or potential of two individuals on one cri-
terion at a time, and preserves the previous ratings for the judge to
consider as he rates additional pairs of ratees. Edwards felt that ratees
accepted this approach to performance appraisal since it was more credible
to compare peers on a job than to compare an individual against an abstract
or vague standard, Edwards uses the following example of three ratees on

the criterion "ability to develop people.”

Much Somewhat About = Somewhat Much
Better Better - Equal ‘Better Better

() Dan Parker
( ). Ron Half
( ) Ruth Sprout

Ruth Sproul ) ) )y )
Dan Parker ( ) ( ) ) A )
Ron Half ( ) R N S AR )

Comparisons of Paired-Comparison and Other Items

Reynolds and Jolly (1980) and Landy and Barnes (1979) compared a
graphic rating scale, a Likert scale, and a rank order item to a paired-
comparison item.’ Each study used college students as subjects. Scale
anchors were Behaviorally Anchored Rating Scales (BARS) and Likert anchors,
and were from 1, "not at all important,” to 7, "extremely important."”

There were seven scale points for Likert and BARS formats. -The: results
from both studies indicated that different scaling techniques produce
different results. It has not been determined which scaling technique is

mor'e accurate

Reynolds and Jolly (1980) reported the work of Munson and McIntyre
(1979) where several findings were made about the reliability of assigning
numerical ranks, Likert ratings, and-an anchoring approach used by respon-
dents. " In the anchor1ng tasks, respondentsihad to position values at the 1
and 7 points on a-Likert scale. : Munson and McIntyre found that the an-
chor1ng approach was significantly lower in test-retest reliability than
assigning numerical ranks. They also found that the Likert scale was lower
in test-retest reliability than the rariking procedure, but not significant-
1y less reliable. Munson and :McIntyre suggested replacing the rank order-
- ing procedure (originally recommended: by Rokeach, 1973) with a Likert
rating scale. A reversal of this finding was discovered when Reynolds and
Jolly subjected their data (value profiles used in market segmentation) to
Kendall's tau instead of Spearman's rho. They found the graphic rating
scale method to be sign1ficant1y less reliable than paired-comparison or

rank ordering.

In the development of BARS, other rating procedures serve as prelimi-
nary techniques before the final product is constructed. Landy and Barnes
(1979) used a graphic rating procedure and compared it with a paired-
comparison procedure to assist them in identifying items that would be used
later in two different versions for BARS. The BARS development procedure
requires that individuals make absolute judgments about the desirability of
potential anchors for their place along the scale line (see Section 3.1,
Behaviorally Anchored Rating Scales). It has been suggested that the BARS
development procedure would be improved by having individuals use compara-
tive judgments instead of the usual absolute judgments about anchors:,

They discovered that these two different procedures produced different
- results, The paired-comparison procedure produced end anchors with higher
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variances, and middie anchors with lower variances. There were more data

~ points per anchor with the paired-comparison procedure. It appeared that

the paired-comparison dispersion of anchors along the BARS scale line
produced better estimates of the population than the graphic estimates
identified by the other procedure. Using the paired-comparison procedure
is a possible way to generate more anchors for the center of BARS.

The 11terature reviewed on paired- compar1son items seems to 1ndicate
that different scale development methods result in different item vari-
ances. However, the correct scale values are not known when comparing

' different types of items and scales. In addition, the results are mixed as

to which is the most reliable item and scale, depending on which type of
statistical analysis is used. According to McIver and Carmines (1981), it
has not been possible to provide evidence of unidimensionality for the

Thurstone scaling method.

Conc]dsions Regarding Patred-Comparison Items

Based on the current research, it is not possible to substantiate the
use of paired-comparison items as being super1or to other types of 1tems

and scaling methods.

One of the drawbacks to us1ng this k1nd of item 1s that, when more
than 10 items are compared, it can become confusing to the respondents
(Backstrom & Hurchur-Cesar, 1981). It is also time consuming to use

- paired-comparison items. Reynolds and Jolly (1980) found that rank order

scales and Likert scales required less respondent time to complete than did

’ pa1red—compar1son 1tems. This difference was significant‘at the..OOQl

1eve1

Some researchers promote the use of a rank order1ng type of scale

(Edwards 1981; Bradley, 1982).. Rank ordering has been suggested for use‘

in. performance appraisal and market research, However, rank order scales
have fallen out of usage with most types of,survey research. An illustra-
tion of this lack of usage is that public opinion surveyors more or less .
abandoned paired-comparison items in the construction of surveys to measure
the political system. The paired-comparison method was quite popu1ar in

the 19205 and 1930s (McIver & Carm1nes 1981)
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2.6 CONTINUOUS AND CIRCULAR SCALES

Description of Continuous and Circular Scales

Researchers have examined the equivalence of information obtained by
various scale formats, In the search for reliable and valid scales, con-
tinuous scales that have no scale points have been compared to more tra-

ditional scale formats, such as: semantic differential scales (Albaum,

Best, & Hawkins, 1981), rating scales with different numbers of categories
(5 through 11) (McKelvie, 1978; Oborne, 1976), and different types of

.anchors (phrases, adverbs, and color shading) (Oborne, 1976; McKelvie,

1978; Lampert, 1979). ' '

The rationale for comparing continuous scales to other formats has
been that a continuous scale will yield greater discrimination by raters.
The application of continuous scales has been wide and varied. As an
illustration, continuous scales have been used in ergonomics to rate
perception of a thermal stimulus (Oborne, 1976):  Continuous scales have
been used in an opinion survey for satisfaction‘with respondent's job and
apartment (Lampert, 1979). In the latter research, the continuous scale
consisted of a rectangular opening within a housing that contained a moving
colored bar. White and black represented the two extremes of the scale.

‘McCormick and Kavanagh (1981) scaled items on an Interpersonal Check-
1ist to a circular scale model. Originally, Guttman (1954) proposed that
psychological tests and scales could be related to each other in a circular
structure which was termed circumplex. The procedure for scaling in a
circular structure may have advantages over paired-comparisons and multi-
dimensional scaling since more stimuli can be scaled. Errors of extreme
Jjudgments and central tendency may be eliminated (McCormick and Kavanagh,

1981).

Disadvantages associated with transforming items to a circular model
have tended to be the displacement of items from their original organiza-

~ tion due to the circular scaling procedures. This phenomenon appeared to

be caused by differences in the intensity of the dimension where 1items were
pulled away from the dimensions they originally were intended to represent.
Analysis at the item level indicated that items tended to cluster into new
factors. McCormick and Kavanagh (1981) suggest that this may be a favor-

able outcome since the circular scaling procedures can be used to study

item ambiguity and item discrimination. These different scaling procedures
(circular and bipolar) provide different interpretations for the meaning of

items. :

Examples of Continuous and Circular Scales.

Continuous scales are usually thought of as straight lines with no
indications of any differentiation along the scale lines. A continuous
scale can provide the respondent with guidance as to the directionality of
the rating, and offer the respondent greater discrimination as to ratings

along the scale line. .
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Albaum, Best, and Hawkins (1981) examined the equivalence of data
obtained from a continuous rating scale and a semantic differential with
five scale points. The distance between the polar opposite terms was 125
mn for both formats. In order to compare the two scale formats, they used
university students as subjects to assess. their University, Student Union,
and University Bookstore, F0110w1ng is an example of the cont1nuous and
discrete scales from A1baum et al.

Friendly . . . . . . . Unfriendly

Friendly _ _ Unfriendly )

In research performed by McKelvie (1978), continuous scales were com-
pared to discrete scales with 5, 7, and 11 scale points. The continuous
scale consisted of a-16.5 cm line, and the discrete scales were of approx-
imately the same length. SubJects used the scales to make two types of
judgments. They were to assess which of 10 adjectives was most descriptive
of French Canadians, in general, relative to English Canadians. Ratings to
the left of the midpoint meant that the adjectives were less descriptive of
French Canadians. Subjects were also asked to take a tone test where they
had to rate the pitch of 10 pure tones. An illustration of McKelvie's
scales is provided for scales used to measure. tone.and perceptions of
French Canad1ans/Eng11sh Canadians. ,

——
w—ffa
—

5 CATEGORIES |— { }
R :-ANot at - '-f - Hard to: . -
e 1. ALl - Bare1y : Say - Quite ;. Highly
5 LABELS p—m— e fSal R I
TP : : c105er to e
: - . .- Very Qu1te }ne1ther one Quite - Very
= "y Close Close ,. or Other, .Close , Close
5 LABELS |— 1‘ —t- —t— —]
7_CA:T_.EGOR;E_VS*.’rv;;_'_'_,;’i"'ff ? 1 t 1
e Not T: -;f "o Not  Hard o
g anEre | at all Barely Yery , to Say Qu1te Very , Highly .
7 LABELS | { ' f } 1 }47 4%
C]dser
to
neither

Extreme- Very Quite one or Quite Very Extreme-
1y Close; Close ; Close ; Other, Close ;Close (ly Closeg

7 LABELS ¢ { T { T 1 Y 1
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CONTINUOUS }—o — —t
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A new twist on the continuous'sca1e~format was-deve1oped by Lampert
(1979) where a housing with a rectangular opening exposes a color bar that

" moves in the housing.  Lampert termed this device the Attitude Pollimeter. -

Any topic can be rated by moying the color bar between two colors. One
co]or'represents the positive, and one color represents the negative,

- Subjects using the Attitude Pollimeter answered 10 questions re1ated to

satisfaction with their apartment and job. A diagram of Lampert's Att1tude'
Pollimeter is presented here:

THE POLLIMETER (PATENT_PENDING) .

b imerveewer's mds

The circular scale has been found in many assessment areas and is
known as a circumplex. McCormick-and Kavanagh- (1981) reported the devel-
opment of empirical circumplices for a large number of applications. A few
of the examples are as follows: wecksler-Bellvue Inte111gence Scales
(Guttman, 1957), Minnesota Multiphasic Personality Inventory (MMPI) (Schae-
fer, 1961; Slater, 1962), and Strong, Kuder, Holland, American College
Test1ng Program (ACT) (Cole, 1973). Based on Guttman's (1954) model,
McCormick and Kavanagh sca]ed persona11ty_1tems,1nto a circular structure;'
In the generation of a circular scale, 128 items on the Interpersonal

Checklist (ICL) were rated. The four concentric circles were divided into
‘eight equal pie-shaped .intervals., The innermost.circle represents mild -

items (ICL). The second circle out from the center represents moderate
items (ICL). Strong (ICL) 1items are represented by the third circle out
from the center, and the outermost c1rc1e represents (ICL) extreme 1tems.
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Following is an example of McCormick and Kavanagh's (1981) circular
scale for the Interpersonal Checklist in the d1mens1ons dominance-submis-

sion and love-hate:

Angular [tem Pﬁacement of the 128 Items
of the ICL from the Two-Dimensional Scaling Procedures

DOMINANCE
B¢ AP

NO

LOVE

‘i_.o-/.
ool ®

(8 )

2

3 N
L1} “IK

SUBMISSION

As can be seen, reseaichers have multiple options for scale layout,
Continuous and circular scales were presented as an illustration to expand
researchers' options beyond the traditional bipolar scale. The circumplex
avoids the problem of errors of central tendency. '

Comparisons of Continuous and Circular Scales

In the comparison of these scales, most of the research conducted has
been with college students as subjects, with the exception of eligible
raters-in the City of Jerusalem (Lampert, 1979) and British Rail passengers
using intercity'trains (Oborne; 1976).

I't'is not possible to make a clear comparison of the continuous scales
since each 1nvest1gator s concept of a continuous scale is different. In
addition, the comparison of continuous scales to other types of scales
varied w1th each study. As an example, Albaum, Best, and Hawkins (1981)
compared a 125 mm continuous scale to a semantic d1fferent1a1 scale.” Both
scales were anchored by adjectives. McKelvie (1978) compared a continuous
scale to scales with 5, 7, and 11 scale points. McKelvie's scales were all
approx1mate1y 16. 5 cn in length. Tones and op1n1ons were both measured,.

The results of the research on continuous scales seems to indicate
that it is possible to develop and apply a continuous scale without affect-
ing the psychometric properties of the scale., Continuous scales appear to
bé équivalent to traditional scales with discrete categories. Albaum,
Best, and Hawkins (1981) achieved r = .95 between continuous and semantic
differential scales. McKelvie (1978) found that reliability was unaffected
by scale type when continuous scales were compared to category scales,

4
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'Subjects using continuous scales appeared to be effective1y»using what

would be equivalent to five categories on the adjective task and six cate-
gories on the tone task. There was no evidence that the continuous scales
were more reliable or valid than the category scales, although subjects

stated that they preferred the continuous scales. Subjects perceived that
they performed more consistently and accurately with the continuous scale.

0f particular interest is the research performed by Oborne (1976).

The focus was on-the development of rating scales applied to field studies

in ergonomics. Oborne combined two scale development procedures for
continuous and category scales. This combination came about because the
investigator felt that ratings along a continuous scale could not be accu-
rately transformed to a numerical _equivalent, and that category scales were
ordinal measures. Oborne transformed the continuous scale from a psycho-
physica] measuring instrwnent into the beginning of what was termed a

“comfort indicator." This procedure was accomplished by analyzing the
spread of ratings along the continuous line, and then reducing the data
into five groups of categories. Descr1pt1ve phrases were then developed
for each category in the. second phase_ of scale, development. Rat1ngs were
obtained for noise 1ntens1ty, v1brat1on 1nten51ty, and comfort. Obsorne's
(1976) unique approach’ to. comb1n1ng deve]opmenta] scale. procedures to in-
clude both continuous. and category scales mayvbe useful in the measurement
of psychophys1ca1 phenomena - .

In a comparison of four scales, the Att1todé Pollimeter (Lampert,

~ 1979) (a continuous scale), bipolar continuous scale, numerical scale, and

verbal scale, the means and standard deviations were s1m11ar for three of

the scales. Apparently, the scale format had little effect’ on the statis-
tical measures for the two continuous scales and the numer1ca1 sca1e. The
verbal scale was an exception.. The correlation coefficients between the -

- Attitude Pollimeter and the numer1ca1 scale were highest: at r = ,929, and

lowest for the verbal scale at r = .888. The differences were s1gn1f1cant
at the .001 level among all correlation coefficients. Three of the instru-
ments were based on a 0 to 100 scale, while one.of the 1nstrunents (the
verba1 scale) was on a 1 to 5 scale. The verba] sca]e had five categories
from "very sat1sf1ed" to "very unsatisfied.' The. bipolar. cont1nuous scale
consisted of a cont1nuous line which was anchored at each end by "very

~satisfied" and "very unsatisfied." The numerical, scale ranged from 0 to ~

10. The actual. retord1ng and conversion of responses was as follows: the

. Attitude Pollimeter recorded responses from 0 to 100; the numerical sca1e

converted responses:0 to 10, into 0. to 100; and the b1p01ar continuous scale
converted responses along the continuous 11ne from 0 to 100. He determined
that the measurement procedure had little effect on the statistical re-
sults. The variances: for the continuous scales (bipolar and Attitude
Pollimeter) and d1screte scale (numerical). were about the same. This
suggests that. respondents were continuing to avoid the use of extreme
ratings even when using a continuous scale. The verbal scale was rated by
a plurality of the respondents (40.9%) as being best, easiest, and most
pleasant to use out of the four scales.

Continuous scales appear to be psychometrically as sound as the more

traditional scale formats, but it has not been possib]e to establish their
super1or1ty over other scale formats.
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Conc1usions Regarding'Continuous and Circular Scales

Continuous scales offer the researcher another option in the selection

of scale format. Even though some researchers prefer the use of continuous

scales to offer the respondent a greater differentiation in rating, this -
may not necessarily be realized. For example, Oborne (1976) found re-
spondents rating continuous scales on an equivalent of five categories.
McKelvie .(1978) found respondents rating continuous scales on the equiva-
lent of five or six categories depending on what was being measured. '

Even though subjects may state that they prefer a continuous scale
over a category scale (McKelvie, 1978), their preference does not indicate
pychometric superiority of this format over other formats. In a comparison
of four scaling formats, Lampert (1979) found that subjects with a Tow

- level of education preferred verbal scales as their first choice, with the
Attitude Po111meter (a continuous scale) as their second choice. -

Since format variations do not seem to influence the psychometr1c
results to that great of a degree, there.are some novel developmenta1
scaling procedures open to researchers.” “One of these is in the area of
ergonomic measurement.”  Further“research in ergonom1c ‘scale- development

seems reasonable for the 1ntegrat1on and ‘transformation of continuous
scales into . category scales in the measurement of" psychophys1ca1 phenomena

us1ng the procedures of Oborne (1976)

For respondents who have a low educat1ona1 1eve1 the Attitude PoTTi-
meter may be appropriate. There may be a drawback to its use in large
surveys (Lampert, 1979). In using the Attitude Pollimeter, each respondent
is interviewed. Rating takes place on.a one-to-one basis wlth this device.
At its present level of deve]opment th1s wou1d not be a cost effective
approach to obta1n1ng survey data : :

- One of the" most unusua1 approaches to sca1e deve]opment has been the
circular scale (also known as the circumplex). Circular scales have been
developed for almost every area.of psychological assessment, such-as:
intelligence tests,: persona11ty inventories, and vocational inventories .
(McCormick -and Kavanagh 1981). One:of the advantages for using circular
scales has been the elimination of the error of central tendency through
~ random presentation.of the stimuli. Another advantage is the measure of

variability of response to an item which allows for the determination of
Jtem™ amb1gu1ty and—discrimination. - One of the drawbacks to this scale is
the skewness 1n item d1str1but1ons brought about by the procedure

Cont1nuous and c1rcu1ar scales appear to be as effect1ve as other
sca1es Considerable effort is required for the development of circular
scales. The selection of scale format is essentially based on the prefer-
ence of the investigator. As with other types of scales, the deve1opmenta1
procedures have greater 1mportance than the scale format
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. CHAPTER III
BEHAVIORAL SCALES

Behav1ora1 scales are reviewed in this chapter for Behaviorally An-
chored Rating Scales (BARS), Behavioral Expectation Scales (BES), Behav-
joral Observation Scales (BOS), and Mixed Standard Scales (MSS). There are
a wide variety of behavioral scales using variations of the Smith and Ken-
dall (1963) format. This list of behavioral scales is not claimed to be
all inclusive. Behavioral scales were developed to encourage raters to ob-
serve behavior more accurately. The primary application for these scales
has been in the area of performance appraisal. Other applications have
emerged since they were originally established by Smith and Kendall.
Behavioral scales are built on critical incidents, and they have been used
to: evaluate morale, establish feedback, train raters, and delineate
organizational goals. -They could be used as a 1link to Management By
Objectives (MBO) during the p]ann1ng stage S S

The t1me and cost factorc involved in deve]op1ng behav1ora1 sca1es has
been extensive compared to other sca11ng techniques.- To make this sca11ng
technique viable, it may be necessary to generalize the use of the behav-
joral scale to multiple applications such as those mentioned above. In
addition to this constraint, psychometric studies of behavioral scales have

not .indicated that they are consistently better than other types of sca]es.

Psychometr1c soundness for these sca]es has depended 1arge1y on the
specific developmental procedures used. For example,. critical 1nc1dents
are grouped into dimension categories by groups of participants; The

- percentage level of agreement for inclusion:of a.critical incident into a

dimension varies with different research projects. It may fluctuate be-
tween 60% up to 80% agreement depending.on the research method, To improve

- accuracy in ratings, training sessions have been used so that raters would
better understand how to use behavioral scales and how to evaluate perfor-

mance. Training raters to reduce errors has brought about mixed.results.
The amount of time devoted to:the training, as well as:the-content of the
training, have influenced ratings using behavioral scales. An illustration
of the varied impact of training was reported by Bernardin and Walter
(1977) where halo error was reduced, but ratee: d1scr1m1nat1on and 1nter—
rater reliability were not 1ncreased by tra1nwng e . -

Some of the varied approaches to deve]op1ng behav1ora1 sca]es have had
their own inherent problems, BES translate actual behaviors:into expected
behaviors. This procedure culminates in requiring‘raters to infer. a . . .
ratee's.ability by predicting what the ratee's expected performance will -:
be. -Another deficit has been in the content of B0S.. BOS use-critical
incidents to define ®ffective and ineffective behaviors. There :is the
possibility that some of the behaviors may be exhibited so 1nfrequent1y
that they are not useful in differentiating among ratees. MSS were de-
veloped to reduce rating errors by randomizing the presentation of items.
This has been frustrating to some raters. MSS has an apparent lack of face
va11d1ty, yet at the same time is 1nterna11v consistent..
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Behavioral scales are designed to rate the performance rather than
traits of individuals. It is possible that judgments made using these
scales require recall of performance over extended periods of time. This
indicates that behavioral scales may be measuring traits as well as be-

haviors.
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3.1 BEHAVIORALLY ANCHORED RATING SCALES

Description of Behavioralty ‘Anchored Rating Scales

A wide variety of forms and methods of scale development is grouped
under the term Behaviorally Anchored Rating Scales (BARS). BARS were
established to encourage raters to observe behavior more accurately (Ber-
nardin & Smith, 1981). These scales have developmental procedures based on
the Smith and Kendall (1963) format. The original developmental procedure
established by Smith and Kendall had six steps. Subsequent researchers
have slightly varied the original developmental methodology with successive

refinements (Murphy, 1980).

It was recommended by Smith and Kendall (1963) that the rating envi- .
ronment remain constant across ratings, and that the raters rate the ratees
in a similar manner (Jacobs, Kafry, & Zedeck, 1980). The raters are re-
quired to make inferences from observed behaviors to expected behaviors.
This allows the rater to generalize from the specific critical incidents
listed out on the BARS form to the range of equivalent incidents that the
rater has observed regarding the behavior of the ratee while they work
together on the job., The expected behaviors are.those that are printed on
the BARS format. In addition, it is not possible to list out every possi-
ble expected behavior on a BARS format. The rater must generalize to what
would be expected behavior by the ratee. This is based on the transformed
critical incidents identified along the scale line on the BARS format. It
is assumed that the rater will be able to review the behavioral anchors and
select the behavioral anchor which best represents the expected behavior of

" the ratee,

A potential rating problem may occur if the rater has not observed the
behaviors identified by the behavioral anchors. The task of the rater is
to generalize from known behavior to what would be an expected behavior
when the anchors do not adequately describe the ratee. Rating expected be-
haviors may facilitate rating unobserved events (Jacobs, Kafry, & Zedeck,
1980). Behavior-based scales appear more reliable than trait- based sca]es
for performance appraisal measurement., BARS are more specific in identify-
ing behaviors (Schneier & Beatty, 1979a; 1979b, 1979c) observed on a job
than a personality trait such as responsibiiity

As a way to minimize error in scaie development, Bernardin, La Shells,

‘Smith, and Alvares (1976) suggested that each dimension of performance be

defined with critical incidents for each interval on the dimension. They
used two groups of participants for se1ecting and scaling the critical
incidents. The first group placed critical incidents into dimension ca-
tegories with at least 60% agreement for incidents to be included. Re-
searchers initiate this process with hundreds of critical incidents, and at

‘times there may be over 1,000 critical incidents. Individuals are selected

as Jjudges, and they are required to make a judgment as to which dimension a
critical incident would fit into, If the 60% level of agreement has not
been reached, then the critical incident would be deleted from the pool of
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critical 1nc1dents This is a way to reduce the number of critical inci-

dents used in the BARS format. The second group of judges rates the criti-.

cal incidents regarding the value of behavioral dimensions. It is desired
that critical incidents which form a dimension have as little overlap as
possible with the other dimensions (Landy & Barnes, 1979). The first group
of participants working with the critical incidents will typically generate
enough incidents to estab11sh be tween 5 and 12 d1men51ons (Cocanougher &

Ivancevich, 1978)

AnChoring the critical incidents to the scale continuum may affect the
means and standard deviations as different scaling procedures are used.
Locander and Staples (1978) and Staples and Locander (1975) advised anchor-
ing the critical incidents to a 10-point scale with 9 intervals. The .
va1ues assigned to, the scale were between 0.00, "iundesirable," to 9.00,

"highly desirable." The degree of effective or ineffective Job performance
was assigned to behaviors which were subsequently scaled between 0.00 and
9.00 for each performance dimension. Each behavior (critical incident)
along the scale line was analyzed for mean scores and standard.deviations.
Paired-comparison and graphic rating scale techniques have been used to
anchor critical incidents to intervals on dimensions (Landy & Barnes,

1979)

BARS has . typ1ca11y been used to construct scales for performance
appra1sa1 In an effort to construct a scale to measure morale in military
units by means other than self-reports, Motowidlo and Borman (1977) were
able to successfully use BARS. They developed eight dimensions of group
morale to rate 47 platoon-sized-units in the U.S. Army stationed in a
foreign location. Even though the critical incidents.are from different
~ jobs within the Army, they reflect the morale of the soldiers. The Moto-

widlo and Borman BARS format for the dimension "performance and effort -on
the job" covered the morale level for a variety of jobs. This means that:
the rater must generalize to the expected behavior since not every descrip-
tion of morale for each type of job is part -of this scale. This is an

“illustration of the Jacobs, Kafry, and Zedeck (1980) warning about general-

izing from a critical 1nc1dent to an expected behav1or (see Sect1on 2. l
Multiple-Choice Sca1es)

Examp1es of Behaviora11y Anchored Rating Sca1es :

An examp]e below is from Motowidlo and Borman (1977). BARS have
traditionally been developed for performance appraisals. In an unusual:
application of BARS, Motowidlo and Borman developed a scale to measure
morale for military un1ts stationed in the U.S. and in two foreign loca-
tions. The strategy used was to obtain examples of expressions of morale.
They started out with 1,163 examples of mora]e The BARS illustrated here
represents behavioral anchors associated with "performance and effort on
the job." Each scale point is-designed to reflect a different level of
morale. A high level of morale indicates behaviors such as spending extra,
time to get the job completed and vo]unteer1ng to perform the task well.
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Scale
Point

S

‘Scale Dimension

Performance and Effort on the Job

Behavioral Anchor

When malntenance mechanics found an error in the1r
assembly procedures on an aircraft, they told their
platoon leaders of their mistake and requested that
the hangar be open Saturday and Sunday if necessary to
meet thelr previously promised Monday de11very.

While c1ear1ng the brush from an approach to an air-
port, these dozer operators never shut.the dozer off,

running in shifts right through lunch,

This section was asked to prepare'a set of ffring
charts by a specific time. The charts were finished

ahead of time.

Although this section was constantly called upon for
typing -tasks, the work was done with few mistakes and

on:a t1me1y basis.

The men in this unit did not push for top- performance,
although they did their jobs and kept busy. '

fMany troops in this unit would leave the post as

quickly -as possible after duty hours to avoid -doing
any extra work.

The;serv1ce section of a support unit had a large
backlog .of equipment needing repair. . A1l enlisted
personnel assigned to this section appeared to be

‘busy; but their output was very low compared to the

other service sections.

ee__m_MThetmeneJnhth1s sect1on .signed out weapons to be -
-cleaned -but sat around::and "shot the bull" unt11 it
- wWas t1me to- turn th %Weapons back in.

Dur1ng one per1od these en11sted personne] slowed
their work down and made mistakes that cost time and °
new parts. They were working 7-day weeks, but at the
end of the period they were accomplishing only ‘the
same amount of work in 7 days that they had been
accomplishing before in 5 days.
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Comparisons of Behaviorally ‘Anchored Rating Scales

BARS have been developed for various populations, such as police offi-
cers (Landy, Farr, Saal, & Freytag, 1976), soldiers (Motowidlo & Borman,
1977), and students (Hom, De Nisi, Kinicki, & Bannister, 1982)., Investiga-
tion of BARS has focused on various applications, such as feedback using
different instruments as opposed to no feedback (Hom et al., 1982), scaling
of critical incidents using paired-comparison and graphic rating (Landy &
Barnes, 1979), format differences in conjunction with tra1n1ng or lack of
training (Borman, 1979), and the effect of part1c1pat1on in scale construc-

tion (Friedman & Cornelius, 1976).

: Scale dimensions have ranged from 2 (Landy & Barnes, 1979) through 10
(Hom, De Nisi, Kinicki, & Bannister, 1982). Scale points have numbered
between 5 (Hom et al., 1982) and 9 (Landy, Farr, Saal, & Freytag, 1976).
Different anchors have been used for critical incidents (Motowidlo & Bor-
man, 1977). For example, numerical anchors along with descriptors "high,"
"average," and "Tow" have been used (Landy, Farr, Saal, & Freytag, 1976),
as well as non-continuous Likert-type anchors (Hom et al., 1982). Dimen-
sions and anchors have different definitions as well as different titles
for the various scale formats.

The Smith and Kendall (1963) model for BARS developmental procedures
requires the participation of raters in scale construction procedures.
Participation in BARS and graphic rating scale construction has led to
increased convergent validity. Participation by raters in scale develop-
ment did not lead to high levels of discriminant validity (Friedman &
Cornelius, 1976). There has been little support for the involvement of -
raters in scale construction (Kingstrom & Bass, 1981).

Other avenues for the use of BARS have been sought. For example, it

is possible to use the data from BARS in the feedback condition for perfor-

mance appraisal (Hom, De Nisi, Kinicki, & Bannister, 1982). Job analysis
can be compared with critical incidents (Atkin & Conlon, 1978). Management
by Objectives (MBO) (Locander & Staples, 1978) can be used in conjunction
with BARS. Because of the time and money involved in the construction of
BARS, the rationale for BARS use without secondary applications provides a

weak case for their selection.

The psychometric soundness of BARS has been more promising for devel-
opmental procedures than for application in field studies (Jacobs, Kafry, &
Zedeck, 1980). There have been disappointing levels of convergent validi-
ty, and no discriminant validity for some studies. Mixed results were
found for rating characteristics in several types of formats as they were
compared to BARS (Borman, 1979; Kingstrom & Bass, 1981).

Many studies have examined the effects of rater training in an effort
to reduce rating errors and increase reliability (Landy & Farr, 1980).
Using a short training program (5 to 6 minutes), Borman (1975) found 1ittle
impact on the quality of ratings. Training sessions conducted by Bernardin
and Walter (1977) had 1ittle impact on ratee discrimination and interrater
reliability, but they did reduce halo error. In research performed by
Borman (1979), three hours of training versus no training reduced halo
error. It did not improve accuracy of ratings. No one scale format was
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consistently better than another. Training raters to reduce errors while
using BARS has produced varied results.

Errors in ratings may be attributed to a number of sources such as
scale format, rater ability to observe behavior, and motivation of raters.
Rater effectiveness may also be influenced by the cognitive complexity of
raters. Schneier (1977a) viewed BARS as requiring more cognitive complex-
ity than other formats (Jacobs, Kafry, & Zedeck, 1980; Landy & Farr, 1980).

Conclusions Regarding Behaviorally Anchored Rating Scales

BARS psychometric soundness appears to be dependent on the specific
developmental procedures used and the research design selected. It has not
been possible to substantiate psychometric superiority of BARS. Even so,
BARS has not appeared to be inferior to other scales (Murphy, 1980).
Specific statistical indices used in different studies created problems of

interpretation (Kingstrom & Bass, 1981).

Smith and Kendall (1963) originally recommended the developmental
procedures to use in constructing BARS. As more research has been per-
formed in the development of BARS, many investigators have modified the
Smith and Kendall methodology to try and improve upon the procedures. It
is difficult to compare BARS studies since the developmental procedures
vary from study to study. There is the possibility that for some of the
procedure, there has been inappropriate matching of rating formats, scales,
and raters. This would result in a lack of convergent validity. This is
not to say that all such modifications negatively influenced the reliabili-
ty or validity of the scales. |

"N

A serious concern for the development of BARS is the time and cost
involved (Cocanougher & Ivancevich, 1978). This is why expanding the use
of BARS for more than performance appraisal may be a prerequisite in an
effort to capture BARS spin-offs. For example, Staples and Locander (1975)
suggest that appraisal criteria may be used as a guide for delineating
organizational goals. Another use for BARS could be as a link to MBO
during the MBO action planning stage. Performance appraisal dimensions and
specific job behaviors can be identified as a way to achieve many objec-
tives (Kearney, 1979). This makes BARS more viable and cost effective to
the organization. The application of BARS to measure group morale was
encouraging as an alternative to the traditional self-report measures
obtained in surveys. This is an indication that BARS is a form of scale

- construction that can be used in surveys and not only for performance

appraisal. '
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3.2 BEHAVIORAL EXPECTATION SCALES

Description of Behavioral Expection Scales:

Behavioral Expectation Scales (BES) were originally derived from the
work of Smith and Kendall (1963) for developing behavioral criteria in
performance appraisal. BES is based on the critical incident technique
where job performance is described. Each observer is requested to provide
examples of effective or ineffective behavior. This includes the circum-
stances that explain what the person did that was effective or ineffective
for performance of their job. The critical incidents are grouped into di-
mensions, If there is not a certain minimum percentage of agreement for
assignment to a dimension (usually 60% to 80%), the critical incident is
eliminated. Each critical incident is then assigned a scale point which
represents: good, average, or poor job performance. The numerical value
given to each of the critical incidents is the average numerical rating of
all the judges (usually job incumbents participating in scale development
are judges). The critical incidents are then used as anchors on the rating
scale (Latham, Fay, & Saari, 1979) (see Section 3.1, Behaviorally Anchored

Rating Scales).

The resulting scales are known as Behaviorally Anchored Rating Scales
(BARS). When the anchors are reworded from actual behaviors to expected
behaviors, they are known as BES. Raters are assigned the task of deter-
mining whether the behavioral observations of the ratee would lead to the
expected behaviors displayed in the anchors along the scale (Latham, Fay, &

Saari, 1979).

Examples of Behavioral Expectation Scatles

Ivancevich (1980) completed the construction of a BES with a final
6-factor structure using 29 ijtems which represented engineers' attitudes
about performance evaluation, Names of the six factors are as follows:
"equity (When I am compared to other engineers, my appraisal is fairly
determined); accuracy (A major strength of the appraisal program is accu-
racy); comprehensiveness (The appraisal system covers the total domain of
my Job); meaningful feedback (I receive information from the appraisal
system that helps me determine how I am doing on the job); clarity (The
performance dimensions on the appraisal are clear); and motivational (The
appraisal system encourages me to correct weaknesses)."

Ivancevich (1980) constructed the scale by attaching seven anchor
points to each of the behavioral expectations, for example:

“When I am compared to other engineers,
my appraisal is fairly determined."

Yery False 1 2 3 4 5 6 7 VYery True
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Comparisons of'BehavioraT’Expectation'Sca1es

BES research on scale developmental procedures uses the scaling meth-
odology of Smith and Kendall (1963). Since critical incidents are tradi-
tionally assigned to dimensions by percentage of agreement of judges, .
various researchers have set different percentage cutoffs, Bernardin, La
Shells, Smith, and Alvares (1976) manipulated their critical incidents by
percentage of agreement for placement in a dimension between 50% and 60%
for one scale and 80% or greater for another scale. Some research does not
report the percentage of acceptance for inclusion of critical incidents
into dimensions (Ivancevich, 1980)., Eighty percent appears to be a fre-:
quently used criterion (Latham, Fay, & Saari, 1979).

Subjects used in scale development are usually supervisors and sub-
ordinates ranging from engineers (Ivancevich, 1979) to semi-skilled workers
(Schneier, 1977a), or university students and faculty (Bernardin, La
Shells, Smith, and Alvares, 1976; Kafry, Zedeck, & Jacobs, 1976; Bernardin,
1977; Bernardin & Walter, 1977; Fay & Latham, 1982). Borman and Dunnette
(1975) expanded this range to 1nc1ude Navy personne1 Their study found

that BES reduced rating errors.

; Since BES is always tailor-made for a specific organizatiqn,-theﬁﬁf
number of dimensions may vary for each scale. The range of dimensions
observed was between 14 for Schneier's (1977a) .cognitive complex raters,
and a more 1imited number of dimensions, four (Latham, Fay, & Saari, 1979).

The number of scale points varied between and within studies. . For
example, Beatty, Schneier, and Beatty (1977) compared three scales each
having a different numbers of scale points., Their dimensional scale had
five points anchored by adjectives ranging from "very poor" to "excellent."
‘A global scale and a BES scale each had nine scale points anchored by :
adjectives ranging from "excellent" to "unacceptable." Bernardin (1977)
compared BES to two summated scales. A1l three scales had seven scale
points. BES and one of the summated scales had behavioral anchors. The
other summated scale was anchored by the terms "always" and “never." The
number of scale points observed for BES ranged from five to nine, -

- BES anchors varied according to each study. Kafry, Zedeck, and Jacobs
- (1976) arranged behavioral anchors randomly into a checklist. After the *

raters rated the behavioral anchors on the checklist, the behavioral an-
chors were reconstructed into their original d1mensions The data was
subjected to a Guttman analysis to determine whether the behavioral anchors
were unidimensional and cumulative. They obtained two different coeffi-
cients-of reproducibility. The first coefficient was based on the fixed
order (the order of anchors originally established by the researchers).
The second coefficient, termed the free order, was the best possible order
given the responses based on the use of the scales. The Guttman analysis
did not indicate a strong unidimensional scale. :

The perceptual set of the individuals developing the scale may have
been different than the perceptual set of the raters. The raters only
observed the anchors in a random order. It is possible this contributed to
the lack of unidimensionality and other developmental problems. The judg-
ments about the critical incidents for inclusion or exclusion from the
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scale were not made in reference to any one person. However,. the raters
all used the scale to evaluate a single individual. None of the raters
involved in this study participated in the actual scale developmental
procedures. Kafry, Bedeck, and Jacobs (1976) suggested that the use of a
Guttman scalogram analysis would assist researchers generating BES to iden-
tify items and to order the scale. This approach would provide assur1ty
that the scale is unidimensional and cumulative, .

Ivancevich (1980) concluded that BES was slightly superior to non- .
anchored and trait scales in reducing halo error and increasing interrater
agreement. In comparing intense training, discussion, and a control group

- .for BES, there were no significant differences in leniency error comparing

the discussion group and the control group. Intense training on the BES
resulted in significantly less halo error than the discussion group and
comparison group (Ivancevich, 1979). Schneier (1977a) found that cogni-
tively complex raters had less halo error than cognitively simple raters
for the BES or a simplified alternate version of the BES (see Section 6.2,
Cognitive Complexity). Bernardin (1977) compared BES to summated scales
and determined that summated scales had less leniency error and greater
interrater agreement than BES.

Conclusions Regarding Behavioratl Expectation Scales

Nothing conclusive can be-said about the psychometric characteristics
of BES compared to other rating formats. Researchers have applied many
varied approaches to the developmental procedures and formats of BES.
Psychometric qualities of BES do not promote its use over more easily
developed scales. It appears that BES suffers from: judgmental errors and
biases. Raters are required to infer the ratee' s ab111ty and to pred1ct

the ratee’ s expected performance.

The rigor in deve]op1ng BES will determine the reliabi]ity and validi-
ty of the scales more than the format. BES is time-consuming to construct
and may not be worth the time or money. There is no clear evidence that
BES is superior to other scales unless it can be shown that there are

- worthwhile by-products, such as clarification of organizational policy,

feedback for interviewing in performance appraisal systems, improvement of
individual performance, and 1dent1ficat1on of divergent percept1ons of

emp Toyees.

Thurstone scaling is the foundation for the development of the BES.
Thurstone scaling has been used in the past to scale attitudes in the
fields of political science and marketing. The construction of Thurstone
scales is labor intensive, and judges have difficulty discriminating among

. the moderate range of items. Public opinion researchers have adapted

scaling methods based on Likert and Guttman models. Mclver and Carmines
(1981) conclude that these models overcome the limitations of Thurstone

scaling.
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3.3 BEHAVIORAL OBSERVATION SCALES

Deseriptfon'of Behavioral Observatioh Scales

Behavioral Observation Scales (BOS) use developmental procedures which

emp loy Likert scale methodology. BOS are used to rate the observed rela-

tive frequency (or percentage) of occurrence of selected behaviors on a
5-point rating scale. BOS have intervals defined by specified occurrence
rates of: 0-65%, 65-74%, 75-84%, 85-94%, and 95-100% (Kane & Bernardin,
1982). _ T ' S

_ Using a Likert-type rating scale, BOS require raters to identify the
frequency with which specific behaviors have been observed over a specified
period of time. BO0S are built by obtaining a set of critical incidents
(Murphy, Martin, & Garcia, 1982). Latham, Fay, and Saari (1979) explain
the process as follows: Large numbers of critical incidents are obtained.
Individuals are observed and rated for frequency of critical incidents on a
5-point scale, Summing the responses to all the items for each individual
provides a total score for each ratee. Item analysis is conducted to °
identify which items have the highest correlations with the total score on
the scale. In research performed by Latham et.al. (1979), 514 critical
incidents were reported. Critical incidents that were similar in content
were collapsed into one behavioral item. This is a frequently used pro-
cedure in developing behavioral criteria (Fivars, 1975; Flannagan, 1954).
The procedure is repeated many times.by'corre1ating jtems to a criterion,

Examples of Behavioral 0bservat1on ‘Scales

Latham, Fay, and Saari (1979) constructed a BOS for first—11ne fore-

men and developed a comprehensive description of the foreman's job. They

attached a 5-point Likert-type scale to each behavioral item. Foremen were
rated by having superintendents indicate on the scale the frequency with
which they observed each behavior, An example of a behavioral item for BOS

developed by Latham et al. (1979) is provided below.
"Tells crew to inform him immediate1y of any unsafe cond1t1on

Almost Never 1 2 3 4 5 A1most A1ways

Comparisons of Behavioral Observation Sca]es

BOS have been developed for various populations, such as: students
(Fay & Latham, 1982; Murphy, Martin, & Garcia, 1982), foremen (Latham, Fay,
& Saari, 1979), and logging crews (Latham & NexIey, 1977). The number of
subJects ranged from 90 (Fay & Latham, 1982) through 300 (Latham & Wexley,
1977). Researchers have varied the types of experimenta] conditions by
comparing BOS to Behavioral Expectation Scales (BES), trait scales (Fay &
Latham, 1982), and graphic rating scales (Murphy, Martin, & Garcia, 1982).
The number of dimensions obtained for BOS ranged from 2 (Murphy, Martin, &
Garcia, 1982) through 6 (Fay & Latham, 1982). The number of scale points
varied between 5 (Latham, Fay, & Saari, 1979) and 7 (Murphy, Martin, &
Garcia, 1982). The anchors associated with the scale points changed with
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each study, for example, "almost always" to "almost never," and "always,"
"generally," "sometimes," "seldom," and "never."

Fay and Latham (1982) provided subjects with four hours of tra1n1ng,
while Latham, Fay, and Saari (1979) provided subjects with six hours of,
" training. Fay and Latham (1982) found that training led to significantly
more accurate ratings than no training. BOS and BES were both signifi-
cantly more accurate for rating ratees at the .05 1eve1 of significance
than trait scales were for rating "first impressions" of ratees. The
6-hour training program minimized rating errors for contrast effects,
central tendency, positive and negative leniency, halo effect, and first
impressions. Latham et al. (1979) determined that BOS was content valid
and was capable of differentiating between successful and unsuccessful

~ employees,

In comparing BOS to other scales and conditions, it is not possible to
determine or discover any clear trends in the literature. Some of the
reasons for this are the lack of replication across studies for: number of
subjects, number and types of conditions, number and type of scale points,
and number and type of dimensions. Since no one behavioral scale is any
less subject to errors than the other scales, the selection of methodo]ogy
could be based on one's preference for a Thurstone model or -for a Likert
model, etc. As previously noted, BOS developmental procedures are based on
a Likert-type model, and this enhances their psychometric soundness.,

Conclusions Regarding Behayvioral Observation Scales

Critical incidents used to develop BOS which define effective and
ineffective behavior are sometimes observed so infrequently that they lack
the ability to differentiate good from bad ratees (Latham, Fay, & Saari,
1979). BOS appear to require raters to make simple observations. This
scale may be really measuring a trait like judgment because of the recall
over time required by raters (Murphy, Martin, & Garcia, 1982). Another
weakness of the BOS is the occurrence rate for each interval. Frequencies
for various items of effective or ineffective behavior may not hold con-
stant for each interval with the same percentages (Kane & Bernardin, 1982;
Bernardin & Kane, 1980).

Since no one scale format is any less error prone than another, the
selection of scale developmental procedures could be based on a preference
for the use of a Thurstone scale or a Likert scale. BOS developmental
procedures have a Likert foundation which enhances their psychometric
soundness. Likert items employ ordinal scales and are primarily used for
assessing opinions for survey research. They are also known as summative
rating scales and are used to select a set of items that measure the same
attitude or attribute (Orlich, 1978). An underlying assumption of Likert
scaling is that behaviors of respondents are being rated rather than atti-
tudes. This assumption attributes systematic variation in responses to
differences among respondents. Another assumption is that all items, as a
group, measure the same attribute so that the sum of the items will contain
the same variable as the individual items. Separate scores are treated as
predictors of the total scores. However, it has been difficult to substan-
tiate that the sum of the measures collectively measure the same dimension

(McIver & Carmines, 1981).
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“Likert and Guttman scales appear to be superior to Thurstone scales
since they have overcome the limitations inherent in Thurstone scales.
According to McIver and Carmines (1981), there are three basic assumptions
underlying the Likert/summated model: (1) each item has a monotonic trace
Tine, (2) the sum of the trace lines is monotonic and approximately l1inear,
and (3) the set of items measures only the attribute of interest. The use
of BOS does not ensure valid ratings. Validity and reliability of scales
depends on the rigor of the scale development procedures.
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3.4 MIXED STANDARD SCALES

Description of Mixed Standard Scales

Mixed Standard Scales (MSS) are a variant of the Behaviorally Anchored
Rating Scale (BARS) technique. MSS ratings are behaviorally based with a
high relevance to task performance, It is common to require rater partici-
pation in MSS and BARS scale development (Rosinger, Myers, Levy, Loar,
Mohrman, & Stock, 1982). MSS were established to reduce rating errors

" (Saal, 1979). Blanz and Ghiselli (1972) proposed that a reduction in halo

and leniency errors would take place by disguising the re]ationship among
the items and the dimensions.

The actual MSS developmental procedures are structured on a Guttman
rating method (Saal, 1979). Guttman scaling was developed as a response to
deficiencies in scaling techniques established by Thurston and Likert. In
a true Guttman scale (McIver & Carmines, 1981), it is possible to predict
the subject's response to each item making up the scale. A perfect cor-
relation between overall scale score and -item scores is almost never
achieved. Guttman scales are able to. demonstrate that a series of items
belong on a unidimensional continuum. The calculation for scoring the
Guttman scale is similar to summing the positive responses on a Likert
scale, The divergence between a cumulative Guttman model and a summative
Likert model hinges on when the responses are totaled and how the responses

are interpreted.

Rosinger, Myers, Levy, Loar, Mohrman, and Stock (1982) described MSS
developmental procedures as requiring a 4-step process. Step 1 is a series
of interviews with potential respondents for the wording of the three
(triad) anchors for each item. The second step consists of taking the
preliminary anchor type statements, and having a group of respondents
suggest changes for each statement and level of statement in the triad.
Feedback by respondents allows for modification of the or1g1na1 statements.
The modified statements from the triads are then arranged in a- random
order. Each of ‘the statements is rated by respondents from 1, "very poor,'
to 7, "very exceptional." Step 3 requires statistical analys1s of the
triads to determine which triads to include in the final form. A pilot
test of the instrument is performed for Step 4. Since the statements are
mixed (and disguised), it is not possible to directly assign numerical

ratings to the format.

The respondents must rate each item without knowledge of the item's
dimensionality since the items are randomized in their presentation. Each
item must be rated with a plus (+), zero (0), or minus (-) (Dickinson &
Zellinger, 1980). Items rated with a plus indicate better performance than
the item describes. Items rated with a zero indicates that the ratee's .
performance fits the item description., Items rated with a minus indicate
that the ratee's performance is poorer than the item description, When the
respondent completes the rating, the ratings are assigned a score. An
alleged strength of MSS is that scoring would not be obvious to the rater

(Katcher & Bartlett, 1979).
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Examples of Mixed Standard Séa]es

" An example of a Guttman scale development applied to an MsS applica- -
tion for performance appraisal is provided below for anchors with consis-
tent combinations of high, medium, and low (Katcher & Bartlett, 1979). -

- MSS Error Counting System Anchors
Consistent Combinations:

High Medium Low

I 1O+

It 1O+ + +
1O+ + + + +

Before triads of anchor items for general performance areas (dimen-
- sions) are randomized, they are arranged in order from excellent perfor-
- mance to poor performance., The items are criterion-referenced to tasks
instead of norm-referenced, Rosinger, Myers, Levy, Loar; Mohrman, and
Stock (1982) present an example of a triad of anchor items. These 1items
were identified for highway patrol troopers in Ohio for the genera] per-
formance area of "stopping 'vehicles for a var1ety of violations."

o "Stops veh1c1es for a varlety of trafflc and other violations.

o ',Concentrates on speed v1o1ations, but stops vehicles for other -
violations also.

o Concentrates on one or two Kinds of violations and spends too
little time on others."”

“MSS were established to reduce halo and 1eniency errors by m1x1ng the

statements. There is always the possibility ‘that respondents will have

- difficulty identifying relevant behaviors, and matching the behavioral"
observation to the mixed 1item anchors (Katcher & Bartlett, 1979). This

presents—an—ironic situation since MSS use could reduce two minor sources '

of error while 1ntroducing a source of error that had previously been -

controlied.

COmpar1sons of Mixed 'S tandard Sca]es

"~ MSS have been used to develop performance appraisal scales for police
officers and h1ghway patrol troopers (Rosinger, Myers, Levy, Loar, Mohrman,
& Stock, 1982; Saal, 1979; Katcher & Barlett, 1979). The number of ‘dimen-
sions measured by MSS have ranged between 6 (Dickinson & Zellinger, 1980),
and 10 (Katcher & Barlett, 1979). MSS scales are always anchored by triads
(three items to describe proficiency levels). Then the items are random-
jzed for rating. Items are either rated w1th a plus (+) minus (-), equal

(=) or zero (0) for equal.
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'MSS are a variant of BARS and require only three anchor items for
excellent, average, and poor performance. These anchor items tend to be

'.shorter and more concise than those used with BARS. There is some evidence

that MSS are similar in reliability and validity to BARS, and to graphic
rating scales (Rosinger, Myers, Levy, Loar, Mohrman, & Stock 1982; Saal,
1979). More research is required with MSS since Fin]ey, Osborn, Dubin, and
Jeanneret (1977) found the BARS format to be superior in convergent and
discriminant validities to the MSS format.

In research performed by Rossinger, Myers, Levy, Loar, Mohrman, and
Stock (1982), the majority of triads exceeded the .80 reproducibility
level, Interrater reliability for the instrument as a whole was at the .90
level, and concurrent validity was .69 for the appraisal form as a whole,
Dickinson and Zellinger (1980) obtained convergent and discriminant vali-
dity. The MSS format had as much discriminant validity as BARS and Likert
formats.. In research performed by Saal (1979), graphic rating scales were
found to have greater interrater reliability than MSS. MSS had less halo
error than graphic rating scales. The MSS investigated was a revised
system for translating responses into numerical ratings. It was recom-
mended that the revised MSS system would enhance rater acceptance and
increase face va11d1ty. The revised system did not alter previous resu]ts
obtained in the comparison of graph1c rating scales -and MSS.

The MSS format appears to perform psychometr1ca11y as well as other’
formats, e.g., graphic rating scale, Likert Scale, and BARS. As with the
other formats, what seems to be 1mportant is the actua1 scale development.
The MSS format appears to be as desirable as other formats in psychometr1c
properties when developmental procedures are rigorous such as in the re-
translation of expectations. Raters have not been as receptive to the MSS
format, and have identified more preferred formats (BARS). Face validity

- and un1d1mens1ona11ty have also been issues with this scale, Most of the

problems identified with the MSS appear to result from soph1st1cated at-
tempts by researchers to remove minor sources of error and by concealing
the scoring system from the rater. . o

Conclusions Regarding Mixed Standard Scales

MSS are structured us1ng a Guttman rating method (Saa1 1979). Gutt-
man scaling was developed as a response to deficiencies in the scaling .
techniques established by Thurstone and Likert (McIver and Carmines, 1981).
Guttman scaling is designed to order subjects, as we11 as items, on an '
under1y1ng cumulative d1mens1on. The-assumption is that a_ series of items
in a Guttman scale belongs on a unidimensional continuum. -

A high index of unidimensionality indicates that there are fewer. . .
inconsistencies in the rating of each item, "It is imperative that unidi-
mensionality be verified when the MSS are applied in field studies since

 this factor cannot be assumed. For example, in the evaluation of police

sergeants and lieutenants, it was found that 95% of the ratings were.incon-
sistent (Katcher & Bartlett, 1979). An 1nconsistent combination of ratings
would resu1t in a rating of equa1" or "the same" for the high anchor, and
a rating of "not 1ikely as good as" for the medium and low anchors. .
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There has been some concern regarding the MSS coding system since
there are three possible responses to each behavioral statement. With
three item anchors per dimension, there are 27 possible response combi-
nations for any one dimension. MSS preclude the direct assignment of - o~
numerical ratings so that a coding system is required. The coding system g ®>
generally used for MSS ratings does not appear to be internally consistent .
with face validity, a1though it is psychometrical]y consistent (Saal,

1979).

There is always the posstbility that anchor-items may be multidimen-
sional instead of unidimensional, and this would yield inconsistent rat-
ings.. There is also the possibility that raters will inconsistently rate ' "
various behaviors while comparing the ratee 'to each anchor since the sepa-
rate anchor may appear. to .represent different dimensions even if they are
unidimensional. MSS may be more appropriate for use with cognitively
complex raters (Schneier, 1977a) because of the potential problems with the
item anchors, .In a comparison of MSS to Likert scales and BARS, Dickinson
-and Zellinger (1980) found that raters preferred a BARS format. Rater

acceptance can be an issue with MSS

From a psychometr1c-standpoint; MSS seem to be as sound as other

scales when developmental procedures are -thorough, MSS:are not consistent-

1y superior when compared to other formats. Rater acceptance -of MSS holds
the potential for concern because of the inconsistent ratings obtained from
multidimensional scales applied to field environments. Other areas of
deficit have been where the anchor items were thought to be unidimensional,
but did not prove to be. There is also the problem of the apparent lack of“
face validity for coding scores even though they are internally consistent. o ,
“Last, but not least, there is the frustration of some raters not being able T

to identify anchor items since the anchor items are disguised by randomly : &49 )

mixing them.'

Y
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CHAPTER 1V
DESIGN OF QUESTIONNAIRE ITEMS

Questionnaire construction methods reviewed in this chapter focus on
how to write questionnaire items and how to order the items for inclusion
in the questionnaire. The importance of open and closed items, and when to
use each type is examined. Guidelines are presented for how to word items,
how many words to use in each item, and the influence of positive and
negative wording. Research on the sequencing of items in a survey, and
various approaches to balancing items are presented.

In the area of when to use an open item, and when to use a closed
item, there have been many recommendations. However, much of what was’
written appears to be based on folk wisdom more than on empirical research.:
The Tliterature does indicate that open-ended items are helpful in develop-
ing closed items and response alternatives, prior to the construction of a

pretest.

It is known that the selection of wording in an item can change the
response patterns to a significant degree. Even so, the state-of-the-art’
has not progressed to a point where researchers are able to consistently
predict the effect of wording on item responses. It has been proposed that
researchers may never be able to solve this dilemma because each time a
word is changed in an item, there is the possibility that it will change
the meaning of the entire item. One attempt to address this issue has been
the creation of a system to guide the researcher in selecting words which
go into-items. The rationale is that it is possible to follow a set proce-
dure to assist in 1dent1fy1ng what words to. select for qitems. _ '

There have been some questions about not on1y what word1ng to 1nc1ude
in an item, but also how many words to include in.an item. The number of
words to include in an item appears to be contingent on the content of an

. item. For most items (except threatening items), the number of words does

not seem to influence results.

Once the actual items have been written, the researcher must decide
how to order the items within the survey itself. This is another situation
where researchers are cognizant of the fact that the order of items can
influence the results, yet there is no known way to predict when item order
effects will exist. Some researchers have suggested that randomly mixing
the items will eliminate order effects. This does not appear to be a
viable solution since some items won't make any sense to the respondent
unless they follow a content-related sequence. The common advice for such
a sequence has been to develop genera1 items which are followed by content-

specific items.

Balancing items so that they have positive or negative wording, or
positive or negative response alternatives, was investigated for its influ-
ence on response effects. It appears as though items which measure per-
sonality traits are more influenced by balancing than jtems constructed for

other applications.
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Overall, the design of questionnaire items is tenuous since it is not

possible to predict in advance the proper wording or ordering of items.
Even so, this chapter provides some tentative recommendations to fo]]ow

under the constraints of minimal emp1r1ca1 data,
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4.1 OPEN-ENDED ITEMS AND CLOSEDfENﬁ IfEMS_'

Description of Open-Ended Items and Closed-End Items

In addition to asking a question, the questionnaire designer also
determines the amount of freedom the respondent will be given in expressing
an answer to the question. A purely "open" item tells the respondents what
topic to write about and provides blank space in which to write -an answer.
A purely "closed" item provides a set (closed, of course) of response
alternatives and directs the respondent to select one of the response
alternatives.

The terminology applied to these types of items may vary with the
preference, research emphasis, or whim of the investigator. For instance,
closed items have also been termed structured, fixed-choice, closed-fixed
response, precoded questions, multiple-choice, forced-choice, rating scale,
and this is by no means a complete list. Open items have been referred to
as unstructured, free response, open-ended, essay, and even short answer.

The most popular questions with researchers have been the closed
questions (see Section 2.1, Multiple-Choice Scales). Little research has
been performed to substantiate the use of closed questions versus open

- questions, although the closed question is much easier to administer,

score, and interpret.

Examples of Open-Ended Items and Closed-End Items

Cicchinelli, Harmon, and Keller (1982) conducted a cost effectiveness
evaluation of three training devices for a portion of an avionics course at
Lowry AFB. In addition to a troubleshooting test, they measured student
and instructor attitudes toward the use of simulators and actual equipment
in training. They also developed follow-up measures of training and job
proficiency. In the assessment of field performance for avionics techni-

-cians, open and closed questions were both combined. Following is an

example of how both types of questions can be combined, and the instruc-
tions accompanying the scale.

"On the following pages, we would appreciate your help on this
evaluation project. Please answer the questions to the best of
your ability, using the graduated scale. The questions relate to
your current working situation and your ATC training at Lowry
AFB. Circle the point on the scale which most accurately re-
flects your situation or opinion.”

“Did your ATC training give you not at somewhat very
adequate training on the use of all much
the patch panel as a trouble- ‘

shooting instrument?" | | | ] |
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"What aspects of your ATC training do you specifically use in
your current field assignment?"

"What aspects of your ATC tra1n1ng do you use very 11tt1e in your
.current field assignment?"

"What would you add to the overall ATC training program at’ Lowry
AFB to better prepare avionics technicians for their field

assignments?"

In a study comparing open versus closed questions, Bradburn and Sudman
(1979) used a national sample from the National Opinion Research Center
(NORC). Their questions started out with content focused on leisure and
. sport activities, and then transitioned to what would be considered threat-

ening questions. They developed eight different questionnaire forms in-
cluding open and closed questions. The open and closed questions were
identical except that the closed questions incorporated response alter-
natives. An illustration of a question deve1oped by Bradburn and Sudman
(1979) 1nc1udes an open and closed: quest1on in juxtaposition:

"How would you describe your marriage, taking all things to-
gether? Would you say your marriage is completely happy, very

~happy, moderately happy, sllghtly happy, or not at all happy?" ‘ oo

v
£
Rt

Compar1sons of Open- Ended Items and C1osed End Items

The Bradburn and Sudman (1979) research on..open versus c1osed ques-
tions measured the following hypotheses: "H1 Open ended questions elicit
higher levels of reporting for threatening. behavioral- topics than closed-
ended questions. H2 Long questions elicit higher reporting levels for
threatening behavioral topics than short guestions. H3 Familiar questions
elicit higher report1ng levels than quest1ons emp1oy1ng standard research-

chosen wording.'

Bradburn._. and%Sudman.11979) found that questions that have a "yes" or ' -
"no" response for behavior performed at least once do not support the three
hypotheses listed above. For ("yes/no" response) questions about threaten-
ing behavioral topics, open-ended questions did not elicit higher levels of
reporting than closed-end questions., Questions that ask the respondent to .
quantify the frequency or intensity of "sensitive" behavior produced dif- *
ferent results. Hypothesis 3 continued to be rejected. Hypotheses 1 and
2 were supported for questions with threatening content. Open-ended ques-
tions thus are the preferred format for address1ng threaten1ng behav1ora1 ‘

tOplCS
Schuman and Presser (1981) experimented with open versus closed ques-

tions, but did not focus on the area of threatening questions as Bradburn
and Sudman had (1979). A work values experiment was conducted by Schuman

;
! .
\e’

74




and Presser using an open and closed question format asking respondents

‘what they most prefer on a job. They were not able to determine which type

of question provided the most accurate view of respondent values. Almost
60% of the responses to the open question were not included in the fixed
response alternatives in the closed question. These discrepancies may have
been due to the fact that the fixed alternatives in the closed question may
not have been pretested or that the response may no longer reflect current
opinion. (Their fixed alternative had been previously generated by NORC

Social Sciences Survey.)

Schuman and Presser (1981) hypothesized that the open question under-
estimated the respondents' perceptions of their concern regarding crime.
The response category for crime and violence on the closed question had a
percentage rate of more than twice that achieved for open responses identi-
fying crime. An alternative hypothesis could also have been developed
suggesting that.the closed-end format may have induced overestimates by
virtue of having presented fewer topics over which to distribute the re-
sponses, The open-ended interview is recommended as.a way to discover
response alternatives that the researcher did not think of.-

Modification of the fixed alternatives in two following experiments by
Schuman and Presser (1981) resulted in a shift in responses so that 58% of
all the responses on the open form were included in the fixed alternative
responses too. Previously it has been only 42%. Schuman and Presser
considered the closed question form better to use than the open form since
the responses are easier to code. Open question responses are not always
that articulate, and responses can be vague.

Open questions are useful in pretesting questions to search out and
select adequate response alternatives for closed questions. After question
refinement is completed, closed questions appear to be superior for admin-
istration of the questionaire (Schuman & Presser, 1981; Orlich, 1978).

Conc]usioﬁs RegardingﬁOpén-Ehdéd Items and Closed-End Items

. Because of the conStréint§,invo]ved'in using open questions, most
researchers. have turned to closed questions for- their surveys. Reserva-
tions about the use of open questions have been many. Some of the resist-

ance to their use involves coding, tabulating, and quantifying the sub-

Jjective responses -- this analysis can be extremely time consuming (Orlich,
1978). Open questions are also time consuming for the respondent (as well
as the interviewer when interviews are conducted). For example, open
questions have answers that are much more difficult to record than the

‘closed questions. They either require more writing by a respondent or an

interviewer depending on the type of questionnaire administration. Since
open questions are more time consuming, this places a limitation on the
number of questions that can be asked. It places an additional physical
Timitation on the questionnaire as to the number of pages and amount of
space alloted for recording responses to each open question (Backstrom &

Hurchur-Cesar, 1981).

There is a special role for the use of open questions. In the con-
struction of a technically sound instrument, Schuman and Presser (1981)
recommend conducting research with a large sample of the target population
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by initially surveying the sample with open questions.. The responses
obtained are then transformed into response alternatives for closed ques-

tions. Backstrom and Hurchur-Cesar (1981) offer additional suggestions for o

the use of open quest1ons Open questions are able to elicit responses
that can be used later in conjunction with quantified responses to add-
color to survey results., A qualitative analysis that includes anecdotal
information can be included. Qualitative analyses compare the data col-
lected from the open-ended questions with some predetermined standard of
what it should be. Qualitative analyses are -theoretical, and not quanti-
. fied. Open quest1ons are also a way to explore a respondent s attitudes

and in-depth motivations.

Bradburn and Sudman (1979) found long open questions to be most useful
in obtaining information from respondents under specific conditions. These

questions were directed toward gaining information about sensitive behavior -

(gamb1ing, alcohol, drugs, sexual activity, and income) using familiar
wording, Differences between open questions and closed questions for
threatening topics were significant at the .05 level. Threatening ques-
tions which request information about whether a behavior took place, and
only require a "yes" or "no" answer, obtain the same response whether they
“are open or closed questions. Bradburn and Sudman indicated that it may be
easier for respondents to acknowledge they were involved in a behavior than

to indicate their degree of participation,

The research conducted by Schuman and Presser (1981) suggests that the
differences in responses to open and ciosed questions may be differential
across populations. Apparently more educated populations tend to have
greater congruity between open-ended and closed-end forms, while less edu- "
cated respondents have more divergence between these forms. This disparity { })
may result-from the Tower mot1vat1on possessed by the 1ess educated to ' -

write essay answers. : BOLE N T & TRl

There is a need for both open-ended and c1osed-end quest1ons. Open

a closed question response format. Open ended quest1ons may be“Usefu] when
researching sensitive content areas that might be perceived as threatening
‘by respondents. Research that compares open and closed questions has been
~ sparse, although this topic has been under consideration for over 50 years.

Therefore, the conclusions rendered here are somewhat tentative. It has:
been the standard operat1ng procedure for most researchers to use closed. .
questions as the pr1mary type of question in the1r ref1nement of survey

instruments.
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4.2 WORDING OF ITEMS AND TONE OF WORDING

- Description of Wording of I'tems and Tone of Wording

There have been a number of investigations regarding what is the best
way to word items in questionnaires. Application of the wording of items
has been diverse and includes: questionnaires used for surveys, question-
naires used for performance rating scale jtems, and questions for test-

~items. Many of these investigations have followed the armchair philosophy

approach to science by coming up with commonsense advice on how to word
items. There have been some empirical investigations (exper1menta1 designs

vus1ng quantitative methods) for the wording of 1tems

"Some of the research has focused on wording 1tems by developing a
dichotomy of positive or negative statements (Ory, 1982). Positive or
negative wording of items was explored to determine whether respondents
would have a tendency to endorse positively worded items and reject nega-
tively worded items (Deaton, Glasnapp, & Poggio, 1980). Other kinds of
dichotomies have also been proposed for wording items. For example, Orlich
(1978) suggested that questionnaire items could be worded so that they are
either personal or impersonal. Supposedly, items worded persona]]y will be
more personal than they would be if worded impersonally. There is the
potential that the personally worded item will be more specific to the
experience of the respondent. This may provide the researcher with results
that have greater accuracy for items that are non-threatening. For threat-
ening items written in personal terms, there may be a tendency to underes-
-timate a behavior which would result in less accuracy. Of course, it also
is possible to include both personal and impersonal versions of 1tems in.
the same quest1onna1re. L

Researchers who are responsible for the wording of items face many
problems since it is known that a slight change in wording could change the
results of the survey (Orlich, 1978). A potential pitfall for wording -
items has been identified. The use of technical words and technical jargon
would be understood by professionals, but may not be understood by respon-
dents (Labaw, 1980; Strang, 1980; Backstrom & Hurchur-Cesar, 1981). Some
words embedded in questionnaire items cause ambiguity for respondents.

This ‘ambiguity may be created for a number of reasons: An illustration of
this would be words to which a respondent cannot relate. This could be
caused by words which 1lie outside their experience (Backstrom & Hurchur-
Cesar, 1981). Other reasons for ambiguity may be the use of words embody-
ing complicated abstract1ons or words that have multiple meanings (Labaw,

1980).

Backstrom and Hurchur-Cesar (1981) indicated that each word needs to
be viewed not only for its own meaning, but also by the context in which

" the word is found. Items may be distorted by emotionally charged words or

by using terminology which indicates to the respondent that one alternative
may be more desirable than another (loading the question). Each item needs
to be worded so that the meaning will be clear and unequivocal to all
respondents. Individuals who write questionnaire items should screen for
words which would cause a biasing of results. Most blatantly biasing words
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probably are identified and removed from survey items., It is difficult to
predict in advance which words will bias an item. Schuman and Presser
(1981) found that it was not the blatantly biasing words that cause the
most distortion, but the much more subtle words:. They felt that the bla-
tant words were so outstanding compared to the other words that it was
impossible not to notice these biasing words in an item.

Examples of Wording of Items and Tone of Wording

In some samp1e questions developed by Orlich (1978), the differences
in item content for personally written items versus impersonally written
items were illustrated.. Orlich developed items regarding interpersonal.

relationships with managers. Personally oriented items requested respon-

dents to rate their relationships with management. Items which were im-
personal requested respondents to rate how other.employees get along with
individuals on the job, and how work is rated by managers.

Smith (1981) presented examples of questions that were highly ambigu-
ous. Apparently, many of the respondents did not consider the first item
~in a sequence of questions in a literal sense. Instead, the respondents
did not seem to be able to imagine how the consequences of their first

‘answer would impinge on their responses to the following items. Below is

one set of items that obtained many illogical response patterns due to the
ambiguity of the wording (Smith, 1981). - _

"Are there any s1tuat1ons you can 1mag1ne<
in which you would approve of a po]1ceman :
striking an adult male c1t1zen? ~+: .. . YES, NO, NOT SURE

“Wou1d you approve 1f the citizen . . .

A. "had said. vulgar and obscene th1ngs w0
a po]1ceman?" . . , YES, NO, - NOT SURE

- B.' was be1ng quest1oned as a suspect in :
a murder case?" AP - YES, NO, NOT SURE

€. "was. attempt1ng to escape from . S
custody?" . . YES,_ NO, NOT SURE

. D. "was attack1ng the po]1ceman w1th his . o
f1sts?“ : _ YES, NO, NOT SURE

For.all the respondents who sa1d “no“ to the f1rst question, 86% se1ected
"yes" to one or more.of the latter items (A, B,.C, or D). Additional
structuring of these questions could have been prov1ded to alleviate the

ambiguity which resu]ted

Schuman and Presser (1981) reported on the work of Mueller (1973)
where Mueller researched the Korean and Vietnam wars regarding public
opinion data. A trend was identified by Mueller in an experiment using a
Gallup question. When questionnaire items mentioned the threat of Commu-
nism, support for U.S. intervention was increased. The original item used
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in-a Gallup Opinion Index in 1967 was later used in an experiment by Schu-
man and Presser (1981) along with a modified item that incorporated the
threat of Communism. They found that support for U.S. military inter-
vention can be increased by as much as 15% if an 1tem incorporates the

possibility of a Communist threat.

Usually, ‘the blatant attempts to bias an item by tone of wording are
not so likely to succeed. In addition, not every change in wording will
create a significant difference among marginals (Schuman & Presser, 1981).
Marginals are percentages of responses to each response alternative for
each item in a questionnaire. - Schuman and Presser reported the work of
Stouffer (1955) where an item identified individuals who were against
churches and religion as being bad and dangerous. This blatant language

appeared to have no effect on the responses

Compar150ns of Wording of I tems “and Tone of wording

A great deal of the literature on item wording and tone of wording
does not fit into the framework of an experimental design. Many recommen-
dations for the way in which items are worded are based on the actual field
experience (folk wisdom) of individuals who design questionnaires. These
researchers' recommendations are more or less consistent across the 1itera-
ture. For example, individuals who design questionnaires would agree that
the use of ambiguous words in an item would distort the intent of the item.
The meaning of the item would then be ambiguous to the respondent(s) (Back-
strom & Hurchur-Cesar, 1981; Sm1th 1981; Labaw, 1980 0r11ch 1978).

Ory (1982) 1nvest1gated the p051t1ve and negat1ve word1ng of question-
naire items. These items were embedded in a performance evaluation scale.
Ory hypothesized that respondents would be influenced by positively worded
items and by negatively worded items. -The results of two studies conducted
by Ory indicated that the positive and negative wording of the items did
not affect the respondents. There were no significant differences found
for rating items with .positive or negat1ve wording. Research performed by
Deaton, Glasnapp, and Poggio (1980) indicated that positively worded items
received higher mean responses than negatively worded items. This trend in
rating positive items higher, and negative items lower, did not reach
statistical significance. Respondents appeared to express a preference for
or agreement with positively worded items by rating them higher than nega-
tively worded items. Deaton et al. provide limited evidence that the tone
of word1ng (positive or negat1ve) ‘can influence response patterns.

Schuman and Presser (1981) hypothesized that respondents with strong
attitudes toward a topic would be less influenced by the tone of wording in
a survey jtem, and that respondents who did not have a strong attitude
toward the content area would be more easily influenced by the tone of

- wording in an item. They were not able to estab11sh conv1nc1ng evidence to

support their hypothesis.

~ Items where respondents frequently ignored the absolute phrasing were
the focus of research conducted by Smith (1981) (see Section 4.2, Examples

- of Wording of Items and Tone of Wording -- policeman striking c1tizen)

The wording on the survey items Smith used did not prevent respondents from
answering the questions with contradicting response patterns. .Respondents
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who answered the first item in a series of 5 items with a "no" would also
have to answer "no" to the other 4 items in order to maintain a logical
sequence. However, 86% of the respondents who answered "no".to the first
item of the .series provided a contradictory response to the rest of the
series. Smith's investigation of incongruity for ambiguous item response
concluded in a profile for those particular respondents. The respondents
who answered "no" to the first question regarding the approva] for a po-
liceman to strike an adult male-and then answered "yes" to one or more
items approving such striking were investigated further. Additional data.
obtained from these respondents was: (1) Interviewer's assessment of the
respondent's comprehension, and a 10-item word identification test mea-
suring verbal ability and years of schooling; (2) Respondents were asked
about their attitudes toward the judicial system and questions about first-
hand experience with vary1ng degrees of violence; and (3) The respondent's
propensity to check "don't know" response .alternatives was examined.
Respondents with contradictory response patterns were non-white, had less
education, less verbal achievement, and lower comprehension than other
respondents. These respondents were more 11ke1y to be female, and their
attitude.was in favor of the initial statement in each series of five

;1tems
o Schaefer Bave1as and Bavelas (1980) developed a method to ensure
that respondents would only be subjected to items that they could under-
stand.. The technique that they used is called "Echo." They developed
items that were used in a performance rating scale, It would be possible
to use the "Echo" techn1que in the development of survey items too.
Essent1a11y, the "Echo" technique is a method for wording quest1onna1re
items in' the language of the respondents., A detailed procedure for us1ng
the "Echo" technique is available from J. B. Bavelas (1980). ~

The "Echo" technique assumes that there’ are two separate populations
in the development of questionnaire items. One population is the re-

searchers, and the other population is the respondents. Phrasing of items

needs to be in the language of .the respondents, and it requires content
validation. A summary of the "Echo" technique includes the development of
a pool of items generated by a survey directed to the target population.
The sample of potential respondents from the target population follows
printed guide]ines to write the items. Another sample from the target
population is selected to sort items into categories,  Part of this process
includes concurrence by the members of the sample that the categories are

mutually exclusive.

Schaefer, Bavelas, and Bavelas (1980) determined that a quest1onna1re
‘constructed by the “Echo“ method was rated by respondents as superior to
four other questionnaires at the .001 level of significance. The results
they obtained support a suggestion made by Labaw (1980). Respondents’can
exp1a1n what they mean to assist researchers in clarifying item wording.
This is a way to assure that questionnaire items do not become instruments
to force researchers' language, jargon, and values upon the respondents.
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- Conclusions Regarding Wording of Items and Tone of Wording

Researchers are cogn1zant of the fact that the wording of an 1item
and/or the tone of wording has the potential to change the marginal re-
~sponses to a significant degree. Yet, being able to predict when this
effect will take place, and by what k1nd of words, seems to be beyond the
capability of research at this time. This is not to say that in some
instances researchers have not been able to predict the effect of wording
in 1tems (Mueller, 1973; Deaton, G]asnapp, & Poggio, 1980) The resu1ts

aren't consistently rep11cab1e

Schaefer, Bavelas and Bavelas (1980) pointed out one of the primary
factors inhibiting research for the identification of words for inclusion
in items. A standardized set of acceptable words or standardized ques-

. tionnaires may not be what is needed for wr1t1ng reliable and valid {items.
~There are too many contexts for word inclusion in items, too many différent
populations to address, etc. What may be needed is a procedure or method

to identify specific words to be used in items, and the structure of the
item itself. Obviously, such an approach calls for greater rigor, time,
and work by the research community. The selection of words for inclusion
in items must be contingent on respondent experience with the content. The
only way to ensure that respondents will understand the wording is to use
the language of the respondents. Currently, there are no clear-cut ways to
control for word bias with the exception that gquestionnaire item designers
be sensitive to the issues of bias. If a word is so outstanding that there
is no doubt that it would bias an item, then there is a good chance’ that
the reverse will take place (Schuman & Presser, 1981)., If it is that
noticeable, then respondents would probab]y not be 1nf1uenced by the b1as-

ing words e1ther.
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4.3 LENGTH OF ITEMS AND NUMBER OF ITEMS

Description of Length of Items and Number of Items

. In the construction of a questionnaire, the issue of length may be
addressed from many perspectives. For example, length could mean: the
number of pages included in a survey, the number of items used in a ques-
tionnaire, or the number of words employed in each item. In an educational
survey conducted by Layne and Thompson (1981), they focused on the number
of pages in a survey. The number of items was held constant regardless of
the number of pages. Bradburn and Sudman (1979) compared long and short
items. They defined longer questions as exceeding 30 words. Their re-
search was applied to a national survey sample. Mullins, Earles, and
Wilbourn (1979) compared performance appraisal items for optimum number.
These items were incorporated into a rating form for non-commissioned
officers (NCOs) participating in Air Force seminar groups. Across all
instructional applications, the issue of length of items, number of items,
etc., must be addressed each time an instrument is devised. However, re-
search in this content area has been diverse and 1imited.

Examples of Length of Items and Number of Items

Mullins, Earles, and Wilbourn (1979) hypothesized that when raters are
not trained, they will rate performance only on a general concept of excel-
lence. They felt that requiring the raters to assess individuals on many
separate characteristics would not improve the accuracy in their ratings.
They designed instruments with varying numbers of items to investigate this
hypothesis (5, 10, and 20 items). An illustration is provided below of
their 20-item rating scale. '

Well -
Below Above Above Qut-
Average Average Average Average standing

1. ilLearm’ng Ability - ac-

quires knowledge accu- _
rately and quickly" (A) (8) (c) (D) (E)

2. '"Leadership - effective-
. ness in getting ideas
accepted and in guiding

others to accomplish a _
task" (A) (8) (C) (D) (E)

3. "Quality of Work - pro-
duces work of high '
quality" (A) (B) (c) (D) - (E)

4. "Motivation - strong de-
sires to accomplish :
goals and objectives" (A) (8) (¢ - (D) - (E)
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10.
11.
12.

13,

14,

15.

"Follows Instructions -
follows directions as
prescribed“

"Bearing and Behav1or -

maintains professional

conduct and appearance”

"Accuracy - precision and
carefulness in work

performance”

"Oral Communication -
expresses ideas clearly,
logically, and gramma-
t1ca11y in conversation"

“Prob]em Analysis - iden-
tifies and analyzes
problems which require

-action"

"Initiative - self-

~starting, rarely needs a

push to get go1ng

~"Quant1ty of Work - ac-. -
. complishes a large.
.amount of work"

"Written Commun1cat1on -
expresses ideas clearly
in writing with good
grammatical form"

"Punctua1ity - prompt in
keeping engagements"

"Adaptability - changes
attitude and behavior

to.meet the demands of
the situation”

"Dependability - does
assigned tasks con-
scientiously without
close supervision”

Below .. Pbove Above Out-

. Average Average Average Average standing
B © O €
() 3 () ()
() (8) € () (E)
() (8) (c) ) (E)
(A) (B) () (0) (E)
(A) (8) (c) ® (€
) (8) ©-  ®. ()
w ® . ©  © ()
(A) (8) ) (D) (E)
() (8) (c) (0) (E)
(A) (8) () (0) (E)

“Well
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")

. Well
Below Above  Above . Qut-
Average Average Average Average standing

16. "Emotional Stability -
stability and calmness

under pressure and :
opposition” ' (A) - (B) (C) (p) ~  (E)

17. "Human Re]at1ons - gets
along well with fellow
workers and works effec- '
tively with them" (A) (B) (C) (D) (E)

18. ""Judgment - makes good
decisions among compet- ' :
ing alternatives" (A) (B) (C) (D) (E)

19. "Knowledge of Duties -
understands the require-

ments for effective work '
performance" _ " (A) (B) (c) - (D) (E)

20. "Honesty - straight-
forward and truthful in : P
dealing with others" (A) (8) (c) (D). (E)

To obtain higher reporting levels by respondents when threatening
questions are asked about their behavior, Bradburn and Sudman (1979) found
that longer items were best. Items with 30 or more words achieved best
results while items with fewer words (less than 30) did not elicit report-

ing levels which were as high. One of the longer items developed by.Brad-

burn and Sudman had 49 words, and the content was about "the ‘use of drugs.
A threatening question developed by Sheehy (1981) is illustrated below.

This question had over 100 words. It was included.in a Life H1story Ques-»

tionna1re that was completed by 60,000 respondents.

"Below is another chart, similar to the one you have just com-
pleted. Complete this one in the same manner. For each.agée.
period you have lived through, place the number(s) of the one or
two most important feelings, changes, or experiences in the
appropriate boxes. (This time the 1ist includes 15 items.) . You -
may use each number as many times as you like, Then consider
each of the periods you have yet to live through. For each
future period, place the number(s) of the one td two most impor-
tant feelings, changes, or experiences tha® you think are 11Eelz '
to occur during each of those periods.” .

1. "Felt that time was running out" S

“Felt this was my last chance to 'pull away from the pack'“ ‘
"Felt confused or conflicted about choice of career or
career direction"”

"Seriously questioned my parents' beliefs and values"

"Fe1t stagnant in my work" -

s W

85




6. "Felt stagnant in my home life"

7. "Felt truly middle-aged"

8. "Felt I had probably reached my peak earning years" _
9. "Asked myself, 'Is anyth1ng worthwh11e7 Does anything - e

matter?‘" |2

10. "Felt 'no longer young '
11, "Sudden]y noticed my friends were looking old"
12, "Had serious marital difficulties"
13, "Felt confused or conf11cted about proper sexual standards
: for myself". .
14, "Began to think seriously: about my Oown morta11ty""
15, "Became seriously depressed or discontent" .

, Age Periods
Experience 18-28 29-35 36-45 46-55 56-65 66 + .
webers (0] (OO OO OO OO OO

In research performed by Layne and Thompson (1981), they held the
number of items constant, but_expandedithe number of pages from one to
three on their survey .instruments. (Their short form consisted of 30 items
on one page, and the long form cons1sted of 30 items spread out-over three

pages with 10 items to a page )

The percept1on by 1nvest1gators as to what constitutes length when
. designing items, as well as des1gn1ng entire questionnaires, is quite
diverse. For example, how long is a long item? 1Is it more than 17 words .
or is it more than 30 words, etc.? -How long is a long questionnaire? Does N
a long questionnaire have 20 items or does it have 80 items? .. Does a Tong iN})ji
~questionnaire mean number of pages in.length instead of number of items -in
1ength7 0f course, there are no definitive answers to these questions
since each researcher defines what they believe is short or long for number
of words in an item, number of items in a quest1onna1re and number of

pages used for the quest1onna1re

Compar1sons of Length of Items and Numbers of Items

Research in th1s area is diverse, but 11m1ted, so that actually gen-
' era11z1ng from one study to another has not been possible. The subjects
‘used in the reported-studies encompass NCOs from Air Force seminar groups, ; "
a nat1ona1 sample of -adults, and Master of Education graduates . o -

In 1981, Layne and Thompson reported on the1r4research survey,on 400
Masters in Education graduates to investigate the influence of follow-up .
Tetters, They analyzed the return rate for short and long forms (l-page Y
versus a 3-page format) when the number of items is held constant. They
determined that questionnaire length (number of pages) and use of a fol-
low-up letter were not related to response rate. Increasing response rates
through the use of an abbreviated survey (fewer pages) could not be sup-
ported based on the results of this study.

. Bradburn and Sudman (1979) compared: open-ended and closed-end ques-

tions, long and short questions, and familiar-worded and standard-worded (#)‘
‘ : . o Y
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questions for a national sample of adults. They defined 1dng questions as
those using more than 30 words. The hypothesis was that more information
would be obtained for responses to threatening questions with more words.
They found that there was no format difference for the responses to threat-
ening questions. This finding was for questions that requested information
on whether a behavior was performed only once. These are questions which
required only a "yes" or "no" response. When questions are structured to
obtain the frequency about a "sensitive" behavior (in this study a sensi-
tive behavior had to do with drug use, sexuality, alcohol consumpt1on,
etc.), items of greater length (more than 30 words) tend to increase the
reporting. They suggested that non- threatening types of quest1ons are not
affected by the number of words in the item,

The most efficient number of items to include in performance appraisal
rating instruments was investigated by Mullins, Earles, and Wilbourn (19-
79). Their subjects were 132 Air Force NCOs assigned to the Air Training
Command. Subjects rated peers on 5, 10, and 20 item instruments. They
hypothesized that they would rate performance on a general concept of
excellence. They felt that adding additional items to the rating form
would not influence the raters ability to discriminate. They concluded
that more than five items on an instrument designed to measure performance

- was not advantageous. In this particular study, subjects were later asked

to identify peer profiles based on peer ratings. More than five items did
not add to the accuracy of the ratings when peer prof11es were used as a

criterion,

Conclusions Regarding Length of Items and Number of Items

Research in this area is diverse and limited. It is not possible to
genera11ze any specific theories or models about how many items to include
in a questionnaire or about how many words to include when writing an item.
From the limited data presented, there was an indication that the number of
pages used in a questionnaire did not influence response rate when the
number of items was held constant (Layne & Thompson, 1981). When Mullins,
Earles, and Wilbourn (1979) compared number of items (5, 10, and 20) to use
in rating performance, they found that five items were adequate in their
scale construction. Questionnaires constructed with a large number of
items may not provide any more valid measurement than questionnaires con-
structed with a smaller number of items. Their study employed a single
external criterion of class standing to compare the ratings against. Per-

- haps the raters were unable to differentiate between items (traits), and

were reflecting their general perception of the ratee's performance. Even
if the respondents were better able to differentiate, item reduction tech-
n1ques are recommended to reduce the number of items used in a question-
naire. Item reduction is a common technique used in the development of
questionnaires. It has been used extensively in the deve]opment of be-
haviorally anchored scales and in marketing surveys.

Bradburn and Sudman (1979) researched threatening questions.: Format
differences did not influence respondents' willingness to report the occur-

‘rence .of the behavior. Measurement of the frequency of a behavior was best

achieved through the use of open-ended questions which had 30 or more
words. Apparently, responses to non-threatening questions are not influ-
enced by number of words in a question. This finding for non-threatening
questions is consistent with research findings in Section 7.1, Question-

naire Layout.
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4.4 ORDER OF ITEMS

Description of Order of Items

The order of items may be configured in many ways, dependent on how
the items will be used. For instance, when items are used in opinion-
naires, investigators sometimes ask multiple questions on a topic. This

may reveal a-greater depth of information as the questions become more

specific and continue in a sequence. Respondents try to be consistent in
this type of situation. However, it is possible that the respondents' an-
swers are based on information they are obtaining by reading the previous
questions. The responses may not be well thought-out attitudes on the

topic (Labaw, 1980).

Schuman and Presser (1981) found that initial items may influence
later items. Items which are replicated in different contexts may not
control for order effects, but may be confounding order effects with true
change. It was determ1ned that general items are more prone to order

effects than more spec1f1c items.

Item orderlng for test construction has been investigated for writing

items in an easy to hard:sequence: Items which are found in tests are

sometimes ordered by the degree of difficulty. Easier items are presented
first followed by succeedingly harder items. The easy to hard -sequence
found in constructing items uses the rationale that if individuals do not
answer an item correctly then they will probably get the next item incor-
rect too. If they get an item correct, there is a better chance of getting

the following item correct.

Examp]es'of Order of Items

Labaw (1980) concluded accepting responses at face value for initial
items may not provide the researcher with valid results. For example, what -
party a person voted for in a previous election (Democrat or Republican) is
a better indicator of future voting behavior than responses that indicate
the respondent prefers to vote for "the best candidate." Labaw provides an
example of item ordering which sorts out this type of inconsistency:

1) "I vote for the man, not the party."

2) "What are the character1st1cs of the man you vote for?"
Answer: “"Honesty."

3) "How do you define honesty?“
Answer: "An honest man is one who votes on my side of the

issues.”

4) "How do you know he votes on, your side of the issues?"

Answer: "Because he is a Democrat."

In a study on the effects of item order, McFarland (1981) investigated
whether general items on a survey should be followed by {tems which are
more specific., One of the general items pertaining to energy requests the
respondent to describe the current energy problem in the U.S. The respon-
dent is to rate it in a range between "extremely serious" and "not serious
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at all," Specific items focused on specific attitudes toward energy re-
lated content areas, such as: causes of the gasoline shortage windfall

profits tax on oil companies, nuclear energy, and strip m1n1ng regulations .

that had the potential to increase coal. costs,

Comparisons of'Order'of'Items

Surveys usually consist of consecutive items which are related by
topic. The ordering of items for context effects occurs when two or more
items are presented together on the same topic or with closely related
topics. Items which are general and not specific may be prone to context
. effects. Yet, the meaning of the items would be changed if they were
separated fran their topic areas (Schuman & Presser, 1981). The current
state-of~-the-art for context effects suggests that a11 items which are

]

interrelated by content area may be affected by context effects. There is -

currently no way to predict which items will have context effects.

- The ordering of items has not usua]]y been subjected to experimental
research. Some 1nvest1gators tend to give prescriptive advice on the way
to sequence ijtems in a survey (from general to specific in topic areas).
McFarland (1981) examined general and specific survey items for order
effect. No significant relationship was found between order effects, sex,
and education. Order of the jtems did not appear to effect the relation-
ships between the general and specific items. However, 2 out of 17 rela-
tionships did reach significance at the .02 level. It is proposed that a
stronger survey instrument may be provided by designing general 1tems '

- first, fo]1owed by specific. 1tems on re1ated topic areas.

‘Another ‘approach to dealing w1th»content related item ordering was
proposed by Labaw (1980). Us1ng this approach, each item is formulated to
follow a Togical progression. This may provide a better opportunity to
have the responses screened. The respondents can be assessed for: their’
knowledge and understanding of the topic area to legitimately answer the
item, There is certainly no guarantee even then as. to the respondent

knowledge base.

The issues related to order of items have been investigated by a
number of researchers (Spies-Wood, 1980; Dambrot, 1980; Gerow, 1980;
Schmitt & Scheirer, 1977; Sp1ers & Pihl, 1976) for mu1t1p1e-choice ques-
- tions. The quest1on of what is the r1ght order of items has focused on
including items in a sequence where the items start out easy and then

.become hard.

Overall, respondent attitude toward success ‘in responding to an item
seems to have an effect on the test performance. - Sequencing easy to hard
items assists respondents in building up a feeling of success according to
Spies-Wood (1980). Dambrot (1980) found that sequencing items from easy to
hard had Tittle effect on respondent performance. Dambrot also reported
the work of Schmitt and Scheirer (1977) and Spiers and Pih1 (1976), where
the item order did not have a demonstrable effect on respondent perfor-
mance. Gerow (1980) found no significant difference for the ordering of
easy to hard items versus random ordering on test construction and admin-
istration. The weight of the evidence does not appear to support the
proposition that ordering {items from easy to hard facilitates question-
naire-answering performance.
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‘Conclusions Regarding Order of Items

Questionnaires are plagued by contextual effects attributed to item
ordering. This occurs when a number of items are developed on the same
topic and then grouped together by content. The result of this type of
item composition differs by questionnaire. Consistency of responses across
items may emphasize a perceived similarity or it may have the opposite
effect where differences are emphasized. Apparently, contextual effects
can be minimized by generating ijtems which are more spec1f1c in content

(Schuman & Presser, 1981; McFarland, 1981).

The quality of responses to items on a questionnaire will be deter-

mined by the respondent's background and knowledge of the topic area. A

series of specific items. (versus general items) will provide information
about whether the respondent understands the content of the items. It
should expose any logical inconsistencies in response patterns. Respon-
dents with 1imited or no experience regarding the content area may deviate
from the original approach. Their answers to questions change as they
become more familiar with the topic through order effects.. Researchers may
not want to accept early responses as having face validity., Order of items
and consistency in logic can be reviewed in a pretest.by questioning re-
spondents on what they think each item means (Labaw, 1980). While addi-
tional research is needed on the effects of ordering multiple-choice items
from easy to hard, the results of the research performed so far indicates
that random order1ng produces results no different from easy to hard

ordering.

It is assumed. that item order effects exist, yet it is not possible to
predict when they will occur. Some research has indicated item order
effects in marginals. Marginals are percentages of responses to each re-
sponse alternative.for each item in a questionnaire., This distribution is
considered a function of the wording of the item or possibly the ordering
of an item. The wording of items has been known to change the size and/or
the direction of relationships for the distribution of responses to the
response alternatives. -The differences in percentages attributed to each
response alternative is studied.for items. Research designs have been
developed to compare the ordering of 1tems, and to compare the wording of
items by assessing the differences among the marginals. Apparent]y, it is
possible to have order effects without their being displayed in the margi-
nals. Order effects also have been measured by finding correlations ameng

.1tems which have been affected.
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4.5 BALANCED ITEMS

" Description of ‘Balanced Items

Some investigators strive to select scale items which consist of items

“that are positively and negatively worded. Their intention is to create a

"balanced" scale. When the items have been exposed to normal scale reduc-
tion procedures, they need to retain their construct validity (Ray, 1982). -
The decision to balance scale items has usually followed from the research
findings where acquiescence response tendencies were identified. Investi-
gators wishing to avoid a response set have used balanced items for this
purpose. Ory (1982) provided an illustration of this effect from the
research of Cronbach (1946, 1950) and Couch and Keniston (1960). Cronbach
(1946, 1950) obtained results where respondents used positive response

sets, and Couch and Keniston (1960) determined that respondents had a
tendency to use a positive or a negative response set.

It has been suggested that some respondents mark scales according to
their propensity to select alternatives along either the positive or nega-
tive continuum. Ory (1982) hypothesized that to avoid this effect, two
types of questionnaire items should be used. Some should be positive and
others negative in orientation. It was hoped that this would balance out
the scale. Ory used negative or positive wording of items to measure this
phenomenon in two experiments. The placement and wording of items was
investigated. Different forms were developed that included varying numbers
of negatively worded questions. One form had only positively worded items
and no negatively worded items. Other forms had 10, 20, or 30 scale items
which were negatively worded. One of the forms had only negatively worded
items, A1l questionnaires contained 30 items each, . Both studies indicated
that the positive or negative wording did not significantly influence the

results.

Examples of Balanced Items

Individuals who mark bipolar scales (such as the Minnesota Multiphasic
Personality Inventory) to measure personality traits may have been respond-
ing in ways to enhance their own social desirability. This rating tendency.
has produced the confounding of the socially desirable response with the
trait being rated (Klockars, 1979). To avoid this type of response set,
Klockars developed a modified approach to the construction of bipolar
scales by anchoring with adjectives. Respondents were provided with scales
that had only one endpoint. Klockars provided an example of the endpoints

as follows:

‘Coo1
Hot
‘ X Cold

Klockars' subjects were to select between two adjectives which would
be used as the other endpoint. The choice consisted of a positive endpoint
that was considered socially desirable or a negative endpoint that was con-
sidered socially undesirable. Socially desirable endpoints that were in
opposition to the question stem were thought to confound trait and desira-
bility. _
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Johnson (1981) examined response styles for the order of presentation
of positive and negative items at the first position/endpoint in semantic -
differential scales. The sample included male readers of Horizons USA in
Great Britain, Italy, Phillipines, and Venezuela. The semantic differ-
ential scale consisted of 11 intervals identified as 0-10. Two versions of
the survey questionnaire were developed. One scale had positive anchors
first and the second scale had negative anchors first. An illustration is
provided below listing the positive and negative anchors Johnson used for
the item presentation in the 11 bipolar scales in four countries:

I tem

Accurate- .
Inaccurate
"~ Authoritative-
" Not authoritative:
Impartial-
g Prejudiced
- Well intentioned-
Questionabie 1ntentions :
Timely-
- 01d, dated
' fImportant to me-
Unimportant to me
-~ Thought provoking-
Bland :
Relevant to my 1nterests-
Irrelevant to my interests:
Visually attractive- .
' Visually unattractive
Credible- - .
Not credible v
¢+ Best magazine of its kind- .
worst maga21ne of its kind

There was no s1gn1f1cant difference between the two formats for the

presentation of positive or negative anchors placement on the scale. Order

of presentation was not: associated w1th response style across muitinational
. settings (Johnson 1981)

Ory (1982) used 1tems from the Instructor and Course Eva]uation System
(ICES) to study the effect of negatively worded items on respondent rat-
ings. Ory's research indicated that the positive or negative wording did
not significantly influence the results. An example is presented here of
~ the positive and negative items Ory included in his questionnaire. Stu-
dents rated ‘“their course and instructor on a 5-point scale with anchor
a1ternatives from poor (=1) through “exce]]ent" (=5). :

Exams covered a reasonab]e amount of materia]"

"Positive version

“Negative version Exams covered an unreasonable amount of material,"”

‘Balancing questions in attitude surveys-has also consisted of an
approach termed "formal balance." Some researchers have tried to persuade
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_their respondents that it is‘perfect]y'acoeptab1e to select both positive

and negative response alternatives. One way of doing this is to use items
that contain both positive and negative content. These types of survey.
1tems are considered to have “formal ba]ance" (Schuman & Presser, 1981).

-The researchers at the . Army Research Inst1tute Fort Hood ‘recommend
avoiding the use of unba]anced directionality or 1ntens1ty of att1tude in
the stem of a question. They usually work with rating scales similar to
the semantic differential, which simplifies the composition of the stem.
These researchers do not request a rating for how effective a system is,
but instead they ask for a rating of how “effective-ineffective" the system
is. Alternatively, they delete the dimension from the stem altogether, and
show the respondent the dimension only in the list of response alterna-
tives. This approach is thought to create a formal balance in the response
alternatives. Using these techniques, the stems either have a formal
balance or avoid specifying the dimensionality of the rating.

Balance in questionnaires has been achieved in‘qiverse ways for dif-
ferent applications. Professional survey organizations use internal meth-
ods to balance questionnaire -items by balancing wording within each item to
include positive and negative statements. Questionnaires used for student
rating forms have contrasted pos1t1ve jtems with negative items. ' Marketing
surveyors have anchored endpoints in semantic differential scales with
positive endpoints first or negative endpoints. f1rst Balancing has been
used to anchor endpoints for persona11ty measurements as a way to contro1

for socially des1rab1e response sets

ComparTsons of BaTanced Items

. Positively and negat1ve1y worded 1tems were deve]oped to ba]ance a
Likert scale constructed to measure environmentalist attitudes (Ray, 1982).
Four questionnaires were ultimately developed. Twog questionnaires were
balanced with 12 items and 20 items, and two questionnaires were not
balanced. .They contained 12 jtems and 20 items also. Ray was interested
in determining whether the construct validity of the scale could be main-
tained during item reduction procedures commonly used in scale development.

" These four questionnaires were correlated with the initial 77-item scale

and with each other. . Correlation coefficients ranged between .78 and .87

for reliability. For validity, correlation coefficients ranged between .80 .
and .90. Normal scale reduction procedures did not jeopardize initial and

final forms of .a balanced scale or an unbalanced scale. Construct validity

was maintained when forced balancing was used. This research was performed
through New South Wales University in Austra11a. Seventy-five respondents .

were involved in this- study.

Using a semantic different1a1 sca]e (with 11 intervals) Johnson
(1981) investigated the presentation of either positive or negative end-
points displayed first at the left-hand side of the scale. Johnson was
concerned with the possibility of a ,response set where a respondent con-
sistently marks a positive or negative stimulus anchored word depending on
its placement on a bipolar scale. Primarily male subjects were selected
from Great Britain, Italy, Phillipines, and VYenezuela on the basis of their
readership of Horizons ‘USA magazine. The type of response style focused on
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in this study is the tendency to consistently answer positively or nega-
‘tively. This tendency depends on the placement of the positive or negative
endpoint displayed at the left-hand side of the semantic differential _
~scale. When the data was combined for all four countries, there was no
‘significant difference between the two formats. The order of presentation

" for the placement of positive or negative endpoints was not associated with

response style since there was no clear pattern across the individual
dimensions, However, when the data was analyzed on a country-by-country
~basis (instead of combined for all four countries), there was some evidence
that response styles differ nationally. For the Ph1111p1nes there was a
bias toward positive stimulus words and for Italy there was a bias toward

negative stimulus words.

Klockars (1979) researched semantic differential scales for response
sets (socially desirable responses) that were confounded with trait self-
descriptions on clinical instruments. The results indicated at the .05
level of significance that subjects confound the. desirability dimension
with the trait dimension. Klockars found that the presentation of a nega-
tive adjective (one that was socially undesirable) would influence the
selection of a positive adjective (opposite ‘in meaning). _

Schuman and Presser (1981) estabiished balanced questions by balancing
the pro and con response totally in one question. For example, on a ques-
tion regard1ng unions,. the balanced survey item was constructed as follows:
“If there s a union at a particular company or business, did you think
that all workers there should be required to be union members, or are you
opposed to this?" They investigated whether "balancing" {tems this way
would change survey results in comparison to items which were not balanced.
They conducted four experiments with three of the experiments giving no
indication of a difference. 0nly the fourth exper1ment showed signifi-
'cance 'with'a 9% increase for the balanced item in the negative direction.
They were ‘not able to obtain evidence to substantiate that balanced items
affect response on attitude surveys (there appeared to be no difference in
distribution). In other research performed by Schuman and Presser (1981),
they found that adding a counter-argument into an item did not serve to
balance the item. Ihstead, it estab]ished-a new item:which inf1uenced the

negat1 ve Y‘ESpOﬂSE

Ory (1982) 1nvest1gated whether positively or. negat1ve1y worded diag-
nostic items ‘would influence response sets for global items used in the
evaluation of instruction. Diagnostic items were defined by Ory as items
which "...measure student judgments and observations of specific behaviors
of the 1nstructor, instructional techniques, and detailed student out-
comes."" Global items were defined as items wh1ch "...measure student -
eva1uat1ons of genera1 areas of instruction." Ory determined that. the
positive or negative wording of the diagnostic items did not influence the
results. In another attempt to measure effects of positive and negative
wording of items, Deaton, Glasnapp, and Poggio (1980) compared forced= -
choice scale items for positive or negative wording, item length, and
effects of vague adverbs used to modify sentences, such as: "I 'sometimes'
enjoy being outdoors." The main effects for item direction (positive.or:
negative wording) and item length were significant at the .05 level, al-
though none of the interactions were significant, nor was the main effect
for modifier intensity. Apparently longer items produced responses that

TR
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Qere closer to the center of the response scale. Shorter items yielded

-scale, socially desirable (positive) responses were confounded with the

- worded negatively. Ory did not substantiate an influence in responses.

more positive responses. Items that were positively worded received h1gher
mean responses than negatively worded responses. . : :

Conc1usions Regarding Balanced Items

From the research presented regarding balanced questionnaires, it can
be seen that the term "balancing" means different things to different re- _
searchers. -In two studies (Johnson, 1981; Klockars, 1979), the balancing |
of anchors was investigated. The Johnson scale was used in a cross nation- T
al survey, and the Klockars scale was used for clinical purposes to measure |
personality traits. The manipulation of anchors to achieve balance for
these two semantic differential scales resulted in different conclusions.
Balancing positive and negative anchors did not indicate a response set
overall across four conditions. When anchors were balanced on a trait.

trait. In a semantic differential developed by Eiser and Osmon (1978),
half the scales were anchored with positive labels, and half were anchored 4
with negative labels. Positive anchored scales received significantly more i
extreme ratings than negatively anchored scales. The usefulness of bal-
ancing anchors appears to depend on what type of application the scales
will have since these were all semantic differential scales.

Ory (1982) and Deaton, Glasnapp, and Poggio (1980) interpreted fhé J' !
balancing of items. to mean that each item was either worded positively or !

based on whether the item was positive or negative. Balancing items could
not be supported in this context (students rating instructors). Barker and
Ebel (1982) concluded that negatively worded items (on a true-false test)
did not discriminate any better than positively worded items. Negatively
worded items were designed to discriminate between the high and low achiev-
ers. The negatively worded items were found to be psychometrically more
difficult to rate by the students than the positively worded items. How-
ever, they were not more discriminating.

Deaton, Glasnapp, and Poggio (1980) did find that item length and item
direction main effects were statistically significant at the .05 level.
When item length increased (more than 17 words), responses tended to be
toward the. center of the scale. When item length was short (less than 17
words), there was a tendency to respond toward the positive end of the
scale resulting in higher mean responses. They concluded that items were
ambiguous to the respondent when they were long and negatively worded.

This appeared to influence respondents to rate these items toward the.

mid-range of the scale. Schuman and Presser (1981) included positivé~and

negative statements in each item to construct a wholly balanced item in-

stead of balancing items by placing only positive and only negative 1items

in juxtaposition on a scale, They found no significant difference between

their version of a balanced item and items that were not balanced (for

national survey items). Balancing items did not appear to be useful when

constructing the national survey items or in the construction of instruc-

tional rating scales. Personality trait measurements were influenced by

balancing and length of questions. , {
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| Ba]ancingjitems seems to be most influential when it is applied to the

measurement of traits (Klockars, 1979; Deaton, Glasnapp, & Poggio, 1980).
Ray (1982) substantiated that the traditional method of item reduction used
in the construction of surveys would reta1n validity when items have been

submitted to balancing.
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CHAPTER V
DESIGN OF SCALE CATEGORIES

This chapter focuses on the design of scale categories. Several
studies have been conducted to identify the best way to anchor a scale.
Response alternatives selected have been varied such as: numbers, adjec-
tives, adverbs, phrases, complete sentences, and descriptors of behavior..
In selecting response alternatives, researchers must determine whether they
wish to include the category genera11y known as the "Don't Know" category.
This category would be useful for inclusion in a questionnaire for respon-
dents who are not aware of the content of an item, The number of scale
points to use is also an issue since there has never been consensus as to
the optimal-number of scale points. There have been recommendations for
the use of a range of scale points all the way from 2 through 25. Obvi-
ously, this range includes scales that have an even number of scale points,
as well as scales that have an odd number of scale points. When an odd .
number of scale points is selected, the labeling of the middle sca1e point
position may cause difficulties for the researcher, 4

Apparently, the mean1ng of the middle scale point position has varied
with respondents. The concept behind the middle position is that the mid-
point indicates a halfway position on the bipolar scale, It is assumed
that the middle position provides the respondents with a response alterna-
tive that allows them to rate an item as neutral. Yet, it is known that
respondents will rate the middle position when they have no opinion at all.
Because of this possibility, some researchers omit the middle response
alternative altogether as a way to force respondents toward a po1ar posi- -

t1on on the sca]e.

Labe11ng the middle response a1ternative has been’ of concern to re-

- searchers, It has been especially troublesome for those individuals tasked

with developing behavioral scales. Since behavioral scales are built on
large numbers of critical incidents, data reduction techniques are used to .
assign critical incidents to dimensions. Scaling the critical incidents
generates more behavioral anchors toward the poles, leaving few at the mid- .
point. This has made it difficult to label the midpoint of the behavioral
scales. The assignment of the midpoint response alternative has been am-
b1guous since different populations have divergent perceptions as to ‘the

}mean1ng of the Tlabel. There have been suggestions to use terms such as

neutra]“ or "border11ne.

There is no conclusive evidence to support the use of one specific
number of scale points. It would be psychometrically acceptable to suggest

‘a numerical range of acceptable scale points. A tentatively acceptable

range might be between four and seven scale points., Five scale points are
the most preferred and predominately used by researchers. The number of
scale points is probably not what influences the reliability and the vali-
dity of a scale so much as the development of sound items. The same could
be said for labeling a scale. Respondents seem to prefer scales with which
they are most familiar, and are easy to use. This would be especially
important for respondents that have lower levels of education.
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5.1 RESPONSE ALTERNATIVES

Description of Response Alternatives

Points along the continuum of a scale have been identified (anchored)
by numbers, adjectives, adverbs, description of behaviors, simple words,
phrases, and complete sentences. Even the frequency and pattern of assign-
ing-anchors to the scale points has been-varied. Some scales are complete-
1y anchored with an anchor at each scale point. Other scales have anchors
only at the two endpoints of the scale. For example, the semantic differ-
ential has an anchor beyond each end of the scale which labels each b1po]ar

direction.

Several studies have been conducted to discover the effects of differ-
ent patterns and content of anchors on response distributions, reliability,
etc., (Boote, 1981; Ivancevich, 1980; Borman & Dunnette, 1975; Reynolds &
Jolly, 1980; Do]ch, 1980; Menezes &,Elbert, 1979; Mathews, Nright, Yudo-
witch, Geddie, & Palmer, 1978; Beltramini, 1982). Researchers have been
interested in: the relative reliability of scales_comprised of different
anchoring, the cognitive structure used in responding to anchors, the
abilities to define and differentiate among each anchor, and the raters
preference for particular scales and anchors (Landy & Farr, 1980). The
type of anchor selected may also be determined by how the questionnaire
will be administered, the content area surveyed, and the population it is
directed toward (Backstrom & Hurchur-Cesar, 1981; Groves, 1979).

Examples of Response Alternatives

Backstrom and Hurchur-Cesar (1981) developed anchors for items they
considered sensitive or that they felt required complicated responses.
"They used cards having precoded responses printed on them for sensitive
items, and also for a lengthy series of questions requiring complicated
responses. Use of a response card with precoded alphabet letters for
different categories allows the respondent to mention a specific category
and tends to reduce respondent anxiety about revealing sensitive informa-
tion, For a lengthy series of items with complicated response categories,
they used a 7-point scale. The scale ranged from 1 (bad) through 7 (good).
Each item was read to the respondents, and they were then requested to
select a number from 1 through 7. The scale was printed on a card which

- the respondent held.

Groves (1979) reported on survey research conducted through personal
interviews and over the telephone. The scale used consisted of a "politi-
cal thermometer" anchored by degrees from 0 through 100 for items about
Jimmy Carter. Groves indicated that labeling a point on a response card
may facilitate its choice by a respondent.. The following illustrated is
Groves histogram of responses for the Carter fee11ng thermometer from
telephone and personal interviews.
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Telephone Interviews - - " " Personal Interviews
o {Phone Households)

joopusmmi VERY WARM OR

WARM
FAVORABLE FEELING

95

90

'_RS_- GOOD WARM OR

FAVORABLE FEELING

80} -
5

70 FAIRLY WARM
OR FAVORABLE FEELING : o

60 jueenemmssesemmersass A BIT MORE WARM
OR FAVORABLE THAN COLD FEELING.

50”#“- NO FEELING
1 : : - . .ATALL

40 pumemmsss A BIT MORE COLD
OR UNFAVORABLE FEELING

35

m J0pmmm FAJRLY COLD OR
UNFAVORABLE FEELING

15met  QUITE COLD OR
“| UNFAVORABLE FEELING

VERY COLD OR

Y ’ :
UN EAVORABLE FEELING .

COLD
.. . 2 10

0 pesm—

: 1o 20 30
Percentages

Groves (1979) found that telephone respondents tended to select num-
bers in the "political thermometer” that were divisible by 10. Respondents
who were interviewed in person tended to cluster their responses around the

Tabeled points on the response card.
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Menezes and Elbert (1979) designed a questionnaire incorporating three
scaling formats (semantic differential scale, Stapel scale, and Likert

(ﬁ\ scale) to measure four itemized dimensions of store image. ITllustrated
' here is their store image component measure for products using the three
scales.
, (4) .
‘Semnantic Differential Scale - e
Extremely Quite Slight Slight. Quite Extremely _
- " Wide selection : : : T : : Limited selection
Lexs known brands ) : : : : : Well known brands
Kb quality : : : 1 o : Low quality
(B)
Stapel Scale :
. , +3 . +3 , ' +3
® +2 ' +2 ) : +2
o+l +1 +1
Wide selection Less known brands . High quality
-1 -1 , -1
-2 . : -2 ' -2
-3 . -3 -3
‘ - (©
Likert Scale '
Strongly Generally Moderately Moderately Generally Strongly
agree agree agree - disagree disagree disagree
Selection is w:de :
bands are less known
ity is high -—
(j} _Reducing leniency was best accomplished by the Stapel scale while-

interrater reliability was highest for both semantic differential and
Stapel scales. Each of the three scales have strengths in reducing rating
errors. However, since they are not the same specific areas for reduction
of ‘errors, it is not possible to claim superiority for any one. scale.
Since each scale has a different format and is anchored differently, indi-
vidual preference for format was solicited by Menezes and Elbert (1979).

~ Mathews, Wright, Yudowitch, Geddié, and Palmer (1978) conducted re-
search on questionnaire response alternatives. The pr1mary objective of
. .the study was to establish the extent to which respondents attitudes to-
- - ward response alternatives were positive or negative on a bipolar scale of
- : . favorableness. The researchers thought.that it would improve reliability
' if information were obtained on the favorableness of many candidate an-
~ chors. They developed lists of response alternatives which had descriptive
_terms delineating degrees of acceptability. These terms were presented to
. subjects to obtain norms regarding respondent perception of the response -
“alternatives for: ambiguity, characteristics for degrees of acceptability,
- adequacy, and relative goodness. A secondary objective of the study was to
 take the normative data and construct sets of response alternative. The
mean, standard deviation, and range of responses were used to select and
space out the anchors, and thus reduce ambiguity of both input and output.
.They recommended the use of response alternatives which had smaller stan-
dard deviations. They concluded that response alternatives should be
anchored at different points along the scale line so that they do not
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overlap in the perception of the respondents. The term "borderline" was
recommended as a response alternative for the midpoint in place of the term

"neutral,f

"Acceptability" descriptors are included below as examples of their
research on response alternatives. The distribution of responses is de-
scribed by mean, standard deviation, range, and number of subjects. Small
standard. deviations indicate consistency in perception by respondents for
response alternatives, and would be more desirable as point anchors
- (Mathews, Wright, Yudowitch, Geddie, & Palmer, 1978).

RESULTS PERTAINING TO 'ACCEPTABILITY' DESCRIPTORS

Descriptor ' | Mean SO Range - No. of
in. ax. Subjects

Wholly acceptable 4.73 3 5 - 51
Completely acceptable 4.69 .61 3 5 51
Fully acceptable 4.41 .87 2 5 51
‘Extremely acceptable 4.39 J2 3 5 51
Most acceptable 4,16 92 - 2 5 51
Yery very acceptable 4.16 .83 2 5 51
Highly acceptable - 4.04 .63 3 5 50
Quite acceptable 3.22 96 1 5 51
Largely acceptable. " 3.14 .99 1 5 51
Acceptable , 2,39 1.46 + 0 5 51
Reasonably acceptable 2,29 .72 1.0 4 51 -
Moderately acceptable 2.28 .72 1 3 50
Pretty acceptable 2,00 - - 1.13 -3 4 49
Rather acceptable - 1.94 .82 0 4, 49
Fairly acceptable 1.84 .92 0 4 - 50
Mildly acceptable 1.80 .95 -1 4 51
Mildly ‘acceptable 1.69 .70 -1 4 - 51
Somewhat acceptable 1.46 1.24 -2 3 i 48
Barely acceptable - . 1.08 - b2 -1 3 - 51
ST1ightly acceptable 1.04 .52 -1 2 51 -
Sort of acceptable B .94 .65 -1 2 50
Borderiine .00 20 0 -1 01 ¢ 50
Neutral .. __ . _ . .00 .00 0 0 51
Marginal B -.12 52 - =20 1 ¢ 50:
Barely unacceptable - : -1.10- .30 -2 -1 . 50
Slightly unacceptable -1.26 59 . -4 <1 . 51
Somewhat unacceptable - =1.77 .67 - -3 -1 - 51
Rather unacceptable -2,02 + .84 ' -4 .0 : 50
‘Fairly unacceptable . =2.16 .88 =5 =1 50
Moderately unacceptable -2.34 .68 -3 -1 - - 50
Pretty unacceptable - =2.41 .66 " -4 -1 . ..+ 51
Reasonably unacceptable - =2.44 .75 -4 -1 - 50
Unacceptable ' -2.67 1.38 -5 0 : 51
Substantially unacceptable -3.24 .90 -5 -1 51

Quite unacceptable o -3.39 1.07 -5 0o 49
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RESULTS PERTAINING TO 'ACCEPTABILITY' DESCRIPTORS (Cont.)

Descriptor Mean SD Range . No. of
' \ Min.  Max. Subjects

Largely unacceptable -3.39 .82 -5 -1 51
Considerably unacceptable -3.44 .78 -5 -2 _ 50
Notably unacceptable -3.50 -~ 1.04 -5 -1 - 50
Decidely unacceptable -3.84 1.02 -5 -1 49
Highly unacceptable -4 .22 .58 -5 -3 50
Most unacceptable -4.42 .72 =5 -2 50
Yery very unacceptable - =-4.,49 © .50 -5 -4 51
Exceptionally unacceptable -4.54 .01 -5 -3 - 50
Extremely unacceptable -4.69 .46 -5 -4 51
Completely unacceptable -4.90 .36 -5 -3 50
Entirely unacceptable -4.90 .36 -5 -3 50
Wholly unacceptable . -4.92 .27 -5 -4 : 51
Absolutely unacceptable -4.,92 .33 -5 -3 . 51
Totally unacceptable . -4.,94 .24 -5 -4 51

Subsequent to this research, Dr. Charles Nystrom of the Army Research
Institute, Fort Hood, suggested that an improved approach for the selection
of response alternatives may be to use antonyms mod1f1ed pairwise by the
same pairs of adjectives or adverbs (“very satisfactory" and “very unsatis-
factory;" "somewhat satisfactory" and “somewhat unsatlsfactory , for exam-
ple). Dr. Nystrom was able to obtain some (N = 30) judgments.and opinions
on what terms to use in rat1ng scales conta1n1ng 4, 5, 6, and 7 rating

points.

|

As can be seen by the research, the study of anchors is extensive and
includes many variations, such as alphabet letters, numbers, adjectives,
adverbs, thermometers, etc., as well as many kinds of applications (U.S.
Navy and Army officers and enlisted personne], sales personnel, and market-

ing to households)

Comparisons ‘of Response ‘ATtarnatives

In a study previously mentioned (number of scale points), Boote (1981)
performed market segmentation research with a mail survey to 600 house-
holds. Boote was concerned with scale points that were fully labeled or
labeled at the extreme ends only. It was found that fully labeled scale
points resulted in responses that were less skewed. The interpretation of

.this finding was that when scales are fully labeled, it promotes rejection

of ratings which are closer to the extreme positive end of the scale.
Landy and Farr (1980) reported research by Bendig (1952a, 1952b, & 1953)
where the amount of scale anchoring increased the positive effect of the

scales for performance appraisal,

Ivancevich (1980) performed.research in the area of performance ap-
praisal scales. He used subjects in sales from medium-sized organizations
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on the east coast and mid-west. - Ivancevich hypothesized that Behavioral

Expectation Scales (BES) would exhibit less psychometric error than non-

anchored scales or trait scales. Results indicated that BES was superior

to nonanchored rating scales at the .05-level of significance for interrat- -
er reliability. Overall, psychometric superiority was not achieved through )
the use of the BES. Performance appraisals using behavioral anchors may ‘

not be worth the developmental effort. Ivancevich mentioned similar find- .

ings by Borman and Dunnette (1975) for subjects who were U.S. Navy per-

sonnel,

Market segmentation studies were conducted to evaluate three methods
used to gather and evaluate value profiles with scales con51st1ng of nu-
merical ranks. Formats were developed for Likert ratings using 7-point
scales and a paired condition using a minicomputer (Reynolds & Jolly,
1980). They found that the rank and Likert scales required less respondent
time to complete than the paired-comparison method at the .001 level of -
significance. Interest in completing the scale items tended to decrease as
the number of stimuli increased. Using Kendall's tau as a measure of
test-retest reliability, the Likert scale was .less reliable than rank order
or paired-comparison scales. In another marketing study Menezes and Elbert
(1979) evaluated three scaling formats (Likert scale, semantic differential
scale, and Stapel scale) to measure store image. It was found that there
were no overall differences among the three scale formats (each scale was
anchored differently; see Menezes and Elbert for example of semantic dif-
ferential, Stapel, and. Likert scaies) -

Dolch (1980) compared .semantic differential scales anchored by either -
numbers or adverbs, and concluded that there were high intercorrelations
for both types of anchors. There appeared to be no difference between ;
anchors. However, when the semantic space was factor analyzed, it appeared b -
that the adverbial anchors had different meanings for different respon- '
dents. Apparently, the two scales were not measuring meaning in the same
way. In research performed by Beltramini (1982), the following scales were
compared: unipolar versus bipolar, 5 through 10 response alternatives, and
horizontal versus vertical physical format. Some of these scales were
comprised of verbal anchors and some consisted of numerical anchors.

Beltramini (1982) found that. none of the main or 1nteraction effects were

51gn1ficant at the .05 level,

SET,
)
=

-Incon51stency of-resu]ts for app]ication, sca]e construction, scale
format, and scale anchoring suggests that perhaps the research would pro-- L
duce more useful results if scale item investigations were pursued in lieu '
of response alternatives. The assumption is that good scale item .construc-
tion will be followed by the selection of anchors that are definitive so
that respondents will not attribute the same meaning to more than one scale
point along the continuum. Mathews, Wright, Yudowitch, Geddie, and Palmer §
(1978) proposed that scale anchors should occupy narrow bands along the
scale continuum so that they do not overlap. This is why they only se-
lected anchors which had a standard deviation of 1.00 or sma]ier

Conclusions- Regarding Response Alternatives

There are any number of ways a scale can be anchored (alphabet let-
ters, numbers, po]iticai thermometer 0 to 100 degrees, verbal anchors, and

)
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behavioral anchors); Marketing studie§ comparing different scales and

different anchors (Reynolds & Jolly, 1980; Menezes & Elbert, 1979) were not

- able to find overall differences across scaling formats. Scaling developed

for performance appraisal (Ivancevich, 1980; Borman & Dunnette 1975; Landy
& Farr, 1980) comparing different scale formats and different anchors
indicated that no one format was able to claim psychometric superiority
over another. It was suggested by Landy and Farr that the best type and
number of anchors selected would probably depend on the adequacy of the

scale -dimensions.

There has also been an inconsistency for the reliability and validity
of an instrument and the preference of respondents for instrument usage.
For example, Menezes and Elbert (1979) determined that each scale has its
own strengths and weaknesses, and that no one scale could be claimed as
being more robust than another (Likert, semantic differential, Stapel).
They questioned which scale would be of most use in measuring retail
images. Respondents in this study ranked the Likert scale as most pre-
ferred followed by the semantic differential, and lastly the Stapel scale.
They suggested that the easiest formats be selected for less educated
subjects. For ease of scale construction, the Stapel scale ranks first
since it alleviates the probTem of se]ect1ng antonyms or constructing .

L1kert—type statements

There is some evidence (Boote 1981 and Bend1g, 1952a, 1952b 1953)
that anchoring scales is useful in obta1n1ng superior psychometric results.
However, this area of investigation has received .little replication for the
number of scale points anchored, and there has been great inconsistency in
results to support any one type of anchoring system versus another, If
anchors are selected 1ndependent of any item and measured for bands along
the scale dimension, there is the potential that anchor linkage to the item

would modify the standard deviation of each :anchor,

Beltramini (1982) and Dolch (1980) anchored scales verbally and with
numbers. In both cases, no one scale was psychometrically superior to '

- another, Variations in the anchors did not seem to affect the item's

ability to discriminate. Dolch determined that the semantic space was-
different for adverb versus numerical anchors. The developmental proce-
dures used in selecting the items may be of greater importance than the
anchoring 'since similar results have been obtained using different anchors.
The determination of which type of anchor to use should also be contingent
on the questionnaire app11cat1on (survey use, appraisal, description of

respondents, etc.).
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5.2 "DON'T KNOW" CATEGORY

Description of the "Don't Know" Category

Some respondents are known for their tendency to withhold an opinion,
They have a tendency to prefer to mark the category "don't know" when it is
an option on quest1onna1re forms. Withholding an opinion could mean that
the respondent is not aware of the content in the questionnaire item and
has no know]edge of the content area. Another interpretation when select-
ing the "don't know" category is that the respondents refuse to express
their opinion (Backstrom & Hurchur, 1981). Many attempts have been made to
determine the personality trait profile of respondents who have the tenden-
cy to select the "don't know" category (Innes, 1977; Biggs, 1970; Schuman &
Presser, 1981). However, results of research have been inconsistent in the
1dent1f1cat1on of a specific personality trait or a demograph1c attribute,
such as age, sex, education, etc.

It has been determined that.a certain strata of respondents will
provide a substantive response to a standard version of a questionnaire
form (that does not have a “"don't know" category). Yet, they will include
"don't know" when they are prov1ded the opportun1ty These same subjects
will indicate a "don't know" response when it is 1nc1uded in their selec-
tion choice on the form. To measure the "don't know" response, Schuman and
Presser (1981) developed "filtered" questions along with standard ques- -
tions. The filtered questions have an option for the "don't know" category
where standard questions do not, It is possible for subjects to volunteer
a "don't know" response on the standard form.

Examples of the "Don't Know" Category

Schuman and Presser (1981) established "don't know" filter items on
various surveys to identify what type of respondent would select an opinion
on one questionnaire form (without a "don't know" category) and then mark a
"don't know" on surveys that include that option. Exdmples of their filter
and standard questions are provided. These questions were previously
incorporated into surveys from the National Opinion Research Center (NORC)
and the Survey Research Center (SRC). Included along with the questions
are the marginals. (Marginals are the percentage of responses to each
response alternative for .each item in a questionnaire.)
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Schuman and Presser "Don't Know" Filter Experiments

Standard Form. -

1. Courts (NORC-74)

"In general, do you think the courts
in this area deal too harshly or
not harshly enough with ;rimina]s?"

* Too harshly : - 5.6%
-Not harshly enough . 17.8%
About right (volunteered) = :-9.7%

Don't know (volunteered) . 6.8%

(N=745)

2. Government (SRC-76 February)

"Some people are afraid the govern-
ment in Washington is getting too

powerful for the good of the coun- - -

try and the individual person.
Others feel that the government in
Washington is not getting too - -
strong. What is your fee11ng, do
you think' the government is get-
t1ng too powerfu] or do you think
the government is not gett1ng too
strong?"

1

Too powerful - ' 55.0%

Not too strong 35.1%

Don't know (volunteered) 10.02 N

3. Communist Book (SRC-77 February)

"This next question is about a man

who admits he is a communist. Sup- -

pose he wrote a book which is in
your public library. Somebody in
your community suggests the book - -
should be removed from the Tibrary.

Would you favor removing the book o

or oppose remov1ng the book?

Favor removing , , 29.1%
Oppose removing : 67 .9%
Don't know (volunteered) . 3.0%

Filtered Form

“In general, do you think the courts

in this area deal too harshly or not
harshly enough with criminals, or
don't you have enough information
about the courts to say?"

Too harshly - 4.6%
Not harshly enough . 60.3%
About right (volunteered) 6.12
Not enough information to :

say 29.0%

"Some people are afraid the govern-
ment in Washington is getting too
powerful for the good of the country
and the individual person:’ Others

feel that the government in wash1ng--

ton is not getting ‘too strong. Have
you been interested enough in:this

" to favor one side over the‘other?
“{If yes) What is your fee11ng, do
. you think the government is getting
“too powerfu] or do you think the '
government is not getting too

" strong?" ' . }
Too powerful | 45.0%
Not too strong 21.6%

Not interested enough - o 33.3%

“This next question is about a man
who admits he is a communist. Sup-
pose he wrote a book which is in
your public Tibrary. Somebody in
your community suggests the book
should be removed from the library.
Would you favor removing the book,

“oppose removing the book, or do you
~ not have an opinion on that?"

. Favor removing = - : 17.2%
. Oppose removing - . 56.6%
No opinion _ 26.2%
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Comparisons of "Don't Know" Categories

Research performed by Innes (1977) focused -on the extrem1ty of the
response set and the "don't know" response for questionnaire items. The

‘subjects were male students enrolled in a technical co]]ege. Resu]ts of

this research indicated that there appeared to be a "don't know" response
set which was correlated with measures of originality and divergent think-
ing. Innes postulated that more creative individuals would be prone to
reserve judgment and select a "don t know category since they would be

able to accept amb1gu1ty

Schuman and Presser (1981) conducted neéearch to'identify respondents
who would g1ve a substantive response to a 'standard item that did not have
a "don't know" category. These respondents would shift over to a "don t -

'know“'response when it was offered. These respondents were termed "float-

ers." Nineteen experiments were conducted using items from NORC and SRC.
They found that, with the reword1ng of questions to include a “don't know"
response, it is possible to shift responses for more than a fifth of the
subjects on a consistent basis. The distribution of the substantive re-
sponses was not significantly different for the standard items compared to
the filtered items when the "don't know" responses were eliminated for 14
of the 19 experiments. They conc]uded that f11tered items do not usua11y

affect research results.

SubJects who will sh1ft over to a "don t know" response have not been
1dent1f1ed by trait or traits (Schuman & Presser, 1981) as they were with '
Innes (1977). There is a correlation between "don't know" responses and
low education, as well as lack of top1c 1nformat1on Ambivalence may also
be .a variable influencing the “don't know" response. These variables are
not predictive across studies. They were not able to identify any special
trait, traits, or group. Researchers are not able to predict who would
make a shift into a "don' t know" category. The content of each item may
contribute to "don t know" responses associated with the familiarity of
issues. - : : : ' : _

Concluéions Regarding the "Don't K now" CategOry '

Fourteen experiments out. of 19 were _not able to 1dent1fy a trait,
traits, or a group that shifts their responses over to "don't know" (Schu-
man & Presser, 1981) . One experlment (Innes, 1977) found a trait related .

~ to the "don't know" response. It is not possible to predict in advance

what individual or group of 1nd1v1dua1s is gOIng to make a "don't know"
response. o

The other five exper1ments obta1ned s1gn1f1cant d1fferences between
the standard version (did not include "don't know" category) and the fil-~
tered version (included "don't know" category) ranging between .05 and .001
levels of significant. . Schuman and Presser (1981) concluded that including
a "don't know" category can at times (on a limited basis) alter the disper-
sion of 0p1n1on data. However, the "don't know" category typically does
not alter opinion; and when. it does, its effect is usually small. They
determined that a Tow level of educat1on was not correlated with respondent
selection of the "don't know" category in most situations. The researchers
were not able to identify these "don't know" respondents by personality or
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social characteristics. 1t appears as though the content of the survey
item may influence the selection of a "don't know" response for items

dealing with obscure issues.
with respondents identified as having a 1ow level of education (0 to 11

years of school).

Apparently, knowledge of the "don't know" response set does not sig-
nificantly influence. the response distributions when the "don't know" re-
sponses are eliminated from the questionnaire (in most cases). The actual
content of the item may be determining the 1ikelihood of a "don't know"
response for items which have unfamiliar content to the respondents. There
appears to be no special set of individuals who will shift {(when given the
opportunity) over to a "don't know" response. There is a relationship be-
tween Tow education and selection of the "don't know" response for obscure
issues. The same holds true for individuals with a weak op1n1on on a top1c

or a lack of information about a topic.
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5.3 NUMBER OF SCALE POINTS

Description of'Number of Scale Points

In questionnaire construction, researchers have investigated the
utility of having a scale with a greater or smaller number of scale points.
Selection of scale point number,u1timate1y hinges on how many scale points
are best to achieve the researcher's objectives. Over the years, there
have been diverse recommendations on the proper number of scale points or
categories to use in questionnaire construction. Comrey and Montag (1982)
reported research by Symonds (1924), Nunnally (1967), Garner (1960), and
Guilford (1954) which indicated that reliability was optimum for scale
points of 7, 11, 20, and 25. More recent research has proposed the use of
a range of scale points between 2 and 10 (Schutz & Rucker, 1975; Beltrami-

ni, 1982).

Studies for determining scale point number have focused on the type of
application. For example, Guion (1979) suggested using a small number of
'scale points for personnel testing to measure representation of real world
situations. How the scale points are anchored has also been investigated.
Boote (1981) found that fully-labeled scale points achieved greater relia-
bility than scale points where only the extremes were anchored. The selec-
tion of number of scale points is dependent on the type of application, the
anchoring format, and the quality or ability of the scale anchors to dif-

ferentiate among conditions.

Examples of Number of Scale Points

Research performed in the areas of human factors engineering, adver-
tising, and marketing research provides examplies of scales with d1fferent

numbers of scale points.

~ITlustrations of items designed for a 2-point scale and a 5-point
scale are provided for the area of human factors engineering, vehicle
maintenance, amphibious operation (Krohn, 1984). The 2- po1nt and 5-point
scales include an additional category for "not applicable" or "not ob--
served," Following is a portion of an interview outline for amphibious

operation developed by Krohn:

"1 will name equipment from the LAVM/RV that you may have used to
perform amphibious operations. Please answer Yes or No to indi-
cate whether or not you experienced any difficulties using the
equipment. I would also appreciate your comments concerning the
difficulties. If you have no experience using the equipment,
then check the Not Applicable column."”

Equipment Yes No NA Comment
Propellers ‘
Rudders

Rudder Contro]s.
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~ The 5-point scale..developed by Krohn (1984) used a variation of the
"Nystrom Number Scale" (reported in Questionnaire Construction Manual for
Operational Tests and Evaluation (Church, 1983] and deveToped by Dr.
Charles Nystrom of the Army Research Institute, Fort Hood, Texas. An
example of the or1g1na1 ‘Nystrom Number Scale (Church, 1983) is followed by

the Krohn (1984) vers1on

Nystrom Number Scale

15, “Wires & seals.on external EASY +2 +l 0 -1 -2 DIFFICULT
- fire extinguisher handles.  ( ) Not Checked ' - :

16. That Fire Suppression -~ EASY +2 +1 0 -1 -2 DIFFICULT
switch is in AUTO.- - () Not Checked :
17. Wire & lead seal on . -  EASY +2 +1 0 -1 =2 DIFFICULT

internal fire extinguisher. ( ) Not Checked

18. For open or missing front EASY. +2 +1 0 -1 -2} DIFFICULT

~ hull drain p]ug - { ) Not Checked
19. For open or m1ss1ng“reaF" ~ EASY +2 +1 0 -1 - -2 DIFFICULT

hull drain plug." - . () Not Checked

" Maintenance Vehicle Questionnaire by Krohn

Ease of'USefRating Séalei,

Very ‘ Very Not App]icable
Easy Easy Borderline  Difficult Difficult. or Observed

How easi]y can you:

1. "Gain access to the veh1c1e s I
. batteries? .. . . .5 4 -3 .2 1 . N

2;‘ Check battery and f1u1d co : o K R
1evels? 5 4 3 2 . 1 N

3. Check t1ghtness of battery .
cables?" . 5 4 3 2 1 N

RN - ' ‘ ' 114
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The Nystrom Number Scale includes directions for the respondents. An -

illustration for respondent directions is presented-here for’ the operat1on
under usual conditions, Bradley Fighting Vehicle Test:

“Please show your duty location in the BFV by drawing'a circle
around your seat location number in the appropriate IFV or CFV
diagram below. If you are the track commander, gunner, or driv-

er, circle the 1, 2, or 3, respectively."”

IFV o  CFV

X
)

HHHHHHHHHHD—%
(5} Lo
O—Cl—II—CD—Il—Ol—CO—II—CD-—ID—"—t1

v

N

—
N
e

0 8

()}
~
O
P e ey

>
(3]

"Questions 10 through 86- all identify tasks performed when oper--
ating under usual conditions. For each item, please rate how
easy-difficult it is to perform the task named., Circle just one
of the numbers (+2, +1,.0, -1, -2) for each question, or check
this ( ) if you have not performed the. task "

The Nystrom Number Scale illustrated u§e§ ‘five scale bdiﬁtg;ifz o o
through -2. It would be possible to construct the scale using 4, 5, 6,77, .

8, or 9 numbers between the anchor words. Following are two examples of
the Nystrom Number Sca1e with varying five and seven scale points: '

EASY +2 +1 0 -1 -2 . DIFFICULT v :

INEFFECTIVE | EFFECTIVE
-3 -2 -1 0 +13; 2 43

Beltramini (1982) compared unipolar versus b1p01ar, number of sca1e
intervals (5 through 10), and horizontal versus vertical scale formats in
measuring scalability to d1scr1m1nate between two advertisements for" a
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national fast-food restaurant. Three il]ustrations of the basic rating
scales used by Beltramini (1982) are provided:

Basic Rating Scales | S

Attribute

< Z N
™~ v 7

negative neutral positive ' )

Bipolar, 5-interval, Unipolar, 10-interval,
Horizontal Scale Yertical Scale ‘

good - - - - - bad ‘ Humorousness
: +5

+4

+3

+2

Four scales were developed by Schutz and Rucker (1975). Each scale
was anchored at the extreme ends by the terms "appropriate" and "inappro-
priate." The numbers of scale points compared were 2, 3, 6, and 7 for a
food-use questionnaire.  They were interested in detennining how respon- Py
dents felt about the appropriateness of different foods in a number of _ o
situations. Respondents were presented with a grid that listed food across '
one side and various situations across the other side. For each food-use
combination on the grid, respondents selected a number that represented the
appropriateness of the combination. In the example presented below, if a
respondent felt it was appropriate to eat jello while watching TV, he or
she would piace a "1" in the. top lTeft-hand cell on the grid (1 1nd1cating

"appropriate" and 7 indicating 1nappropr1ate")

“Piease fi1l in the grid working down the columns, Preiiminary ,
research indicates that filling in. each column béfore going on to. _
the- next**tem is- faster than working across the rows. You may o .o
not be familiar with some of the foods or have engaged in some of =
. the uses or’ food-use ‘combinations. Even if that is the case, for
each food-use cowbination, please give us your opinion of how o
. appropriate it is to use this food in this situation. Do not | . -
" Teave any cells blank. Since we are interested in your opinion ' o _
' regarding appropriateness we would appreciate it it you woulid
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ratings between the first and second mailing.

A sample of,Boote'sbques-

tionnaire items along with the correlation coefficients for respondents’
scale ratings is provided for scale formats having 5 and 7 points:

Compa

risons of Number of Scaie Points

Conflicting evidence indicates that in some instances,

Scale formats

A1l pts. Only extreme
labeled pts. labeled
5 pts. 7 pts. 5 pts., 7 pts.
"Having a familiar routine for
- getting things done., . . . . e « + o o« 586 .658 .659 .710
Doing things the best way even
if it takes longer . . . . . . . . . . o o 4597 .635 .552 .391
Getting away from my home ‘ :
occasionally ‘to enjoy
my leisure time . . . e e s s o s . JB32  --.697 423 .540
No matter what I buy, to have on]y the
best that I can afford . . . . . o+ ¢ . . .567 .535 .396 .532
To have clothes which f1t properly . . . . .658 .526 .122 .448
Having Tots of different models to S
‘choose from when I buy an appliance" . . . .594 573 .439 .580

Studies consistently vary formats for number of scale po1nts compared,
types of anchors used/or not used, and the actual areas of application.

the number of .ca

gories does not affect responses to a scale (Schutz & Rucker, 1975; &
amini, 1982). Other investigations have yielded def1n1te preferences

Beltr

for number of scale po1nts (McKelvie, 1978),

subjects- - in the following format variations:

te-

Be]tram1n1 (1982) ana1yzed phys1ca1 format using 24 ce1ls and 1,296
5 - 10 scale points, un1po]ar

versus bipolar, and horizontal versus vertical questionnaire formats.
assessed the ability of the format variations to discriminate between two:
- advertisements used by a national fast-food restaurant. No interaction.
Differences in number of sca1e

effects were significant at the .05 level.

points (5 ~ 10), polarity, or physical format (horizontal/vertical) alone

He

or in interaction did not affect the scale's ability to discriminate be- -
advertisements. These results indicate that variations in scale
format are not the critical issue in scale development. The manipulati
of physical format by number of scale points (2 - 7) was investigated by

tween

Schutz and Rucker (1975).

food-
trami

pared:

on o

These scales were anchored at the extremes on.a

use questionaire. They came to a similar conclusion to that of Bel-
ni (1982). Correlation coefficients were .98 or higher for all sca]es
.which suggests that the number of scale points does not change the cogni-
tive approach by subJects in rating items, SR

In a marketing study by Boote (1981), | .
5-point scale Tabeled at each scale point; 5-point scale labeled
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not compare your responses with those of other people until after
you have completed the grid." e
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1. Jello
2. potato chips
3. chicken
4. orange juice -
5. celery
6. soup
7. pizza
8. cereal
9. pie
10. grapes

People's value orientations were measured by Boote (1981) using 5-*‘
po1nt and 7-point scales where either all scale points were anchored or
only the extremes were anchored. Boote developed four different formats
and evaluated them for test—retest reliability. Format 1 consisted of f1ve
sca1e points which were labeled extreme]y 1mportant " fvery: 1mportant

"somewhat important," "slightly important,” and "not at all important.”
Format 2 cons1sted of five scale Po1nts which were anchored only-at the
endpoints by "extremely important’ and "not 1mportant at all." Format 3
cons1sted of seven scale points which were labeled "extremely important,"”

"very important," "quite 1mportant " “somewhat important,"” "moderate1y
important,” "slightly important," and "not at all important." Format 4
cons1sted of seven scale p01nts which were anchored on]y at the endpoints
by "extremely important" and "not at all important." For the test-retest
condition, the quest1onna1res were mailed out. After six weeks, a second
mailing of the same quest1onna1re was sent out to the same individuals who
responded to the first questionnaire. The correlation coefficients found
in a reduced version of the example shown next are for respondents' scale
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only at the endpoints; 7-point scale labeled at each scale point; and
7-point scale labeled only at the endpoints., Boote examined differences in
reliability attributed to differences in anchoring scale points and number
of scale points. It was determined that scales fully labeled yielded less
skewed response distributions than scales labeled only at the endpoints.
Five-point scales were superior to 7-point scales for these particular

marketing studies.

McKelvie (1978) concurred with Boote in that a recommendation was made
for -the use of five or six scale points, but no greater or lesser number
than five or six. It was felt that a greater number of scale points would
have ho psychometric advantage, and that a smaller number of scale points

‘would threaten the discriminative power and validity of the instrument,

McKelvie's research was conducted using 1nstruments measuring opinions as
well as psychophys1ca1 stimuli (tones). .

s

Boote (1981) and Mckelvie (1978) have divergent recommendations when
it comes to labeling the scale points. Boote's findings indicated that it
was best to label each scale point, and McKelvie's findings indicated that
it made little difference regarding the reljability and validity of an
instrument whether verbal labels were used. Their samples were composed of
different populations (students versus respondents from households). The
app11cat1ons were quite divergent (marketing psychographic segmentat1on,
public opinion, and psychophysical measurements).

Simulation of test scores by Lissitz and Green (1975) using a multi-
variate normal generator with different numbers of scale points (2, 3, 5,
7, 9, and 14) resulted in increases in the standard deviation as covarience
decreased, and decreases in the standard deviation as the number of scale
points increased. They found a leveling off in the increase of reliability
after five scale points. They reject 7-point scales as an optimum number

and support the use of 5-point scales.

‘In the comparison of personality item formats for a 2-choice or 7-
choice response format, Comrey and Montag (1982) concluded that the 7-
choice response (7 scale points) allowed for finer discriminations by
subjects using a personality inventory. In this study, five scale points
were not included as one of the format variations.

In selecting the number of scale points to use in a study, the selec-
tion will depend on the area of application. There is a trend toward the
use of 5-point scales. Five-point scales were recommended for the devel-
opment of tests (Lissitz & Green, 1975), marketing surveys (Boote, 1981),
and measuring psychophysical stimuli (McKelvie, 1978).

Conclusions Regarding Number'of'Sca1e Points

The number of scale points selected will depend on the research
design, the area of application, and the types of anchors used. However,
the developmental procedures used in the design of items probably has more
weight than the physical format which would be represented by the number of
scale items and types of anchors (Beltramini, 1982; Schutz & Rucker, 1975).
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There is some psychometric support for the selection of five scale
points™as® an optimum number across areas of application (Boote, 1981;
McKe1v1e, 1978; Lissitz & Green, 1975). Even so, because of conflicting
evidence from - studies recommending seven scale points (Comrey & Montag,
1982), a ‘range of five or six scale points (McKelvie, 1978), or greater
ranges of scale points (all the way from 2 through 10) (Schutz & Rucker,
1975; Beltramini, 1982), it is not possible to recommend with certainty a
specific number of scale points. There is flexibility within the selection

pr‘ocess.

, There is no conclusive eV1dence to support which is the best way to

. anchor the scales once the number of scale points has been identified.
McKelvie (1978) found no significant effect for anchoring, but Boote (1981)
found that fully-Tabeled scale points achieved higher reliablity than
anchoring only the extreme endpoints of a scale. As with the number of
scale points, there is flexibility in selecting the scale anchors since
research trends have not been able to identify optimal response alterna-
tives. There has been a shift in research so that a greater emphasis has
been placed on developmental procedures for items 'and anchors, training of
raters, and cognitive approaches to rating by subjects.
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5.4 MIDDLE SCALE POINT POSITION

Descr1pt1on of Midd]e Scale P01nt Position

The middle position on a bipolar scale can be used to prov1de respon-
dents the opportunity to rate a system or a thing as between “"satisfactory"
and "unsatisfactory," between "adequate" and "inadequate," between "effec-
tive" and "ineffective," etc. In these instances, the middle response
option corresponds to the zero point on an algebraic scale. It's like a
point between two intervals, although one may also view it and treat it as

an interval between two other intervals,

It has been questioned whether to use a midpoint in scale construction
or whether it would be better to construct scales with an even number of
scale points. Presser and Schuman (1980) found that when a middle position
is offered on a scale, there is a shift of respondent rat1ngs into that
midpoint by up to-10-20% or larger. In addition, there is only a slight
decrease in the "don't know" category when a middle alternative is offered.

The shift to the midpoint apparently comes from the polar positions.

In situations where researchers have elected to use a middle alterna-
tive, anchoring the midpoint has b