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FOR EWORD

This research was conducted for the Directorate of Military Construction, Office of
the Chief of Engineers (OCE), under Project 4A 1 oil 02AT23 , “Structure Systems”; Task
01, “Facility System Performance ”: Work Unit 002, “Semantic Scales as Standards for
Evaluating Facilities.” The applicable OCR is 1.01 .012.

The work was performed by the Energy and Habitability Division (El’), U.S. Army
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Associate investigators. Mr. R. G. Donaghy is Chief of EP.
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S ~~~~ were existing and ideal dining facilities , existin g and ideal Bachelor Officers ’ Quarters
• (BOQs), an ideal BOQ entrance , and an ideal wr istwatch. Additional data were obtainedS through interviews.

Results indicate that the P00-mm bipolar rating scales could he a viable evaluation toolS 

with one qualification: to provide any meaningful evaluation, the ideal scales must be
paired with some dependent measure, such as existing scales. Without such a basis for

S comparison, there is very little dif ferentiation between ideal ratings of various objects.
The data indicate, in fact, that the 100-mm technique itself may influence a person’s
response to a greater extent than the ty pe of object being rated does.
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S USE OF ‘IDEAL” RATINGS the bipolar scales. For example , it was necessary to
AS A STANDARD FOR know whether respondents were referring to such things
EVALUATING FACILITIES as natural or artificial light when they evaluated light-

ing. This information was collected for all 10 of the
100-mm bipolar scales used in the study.

1 INTRODUCTION 4. The previously collected dining facility data were
subjected to a computer screening prior to statistical
analysis. This screening eliminated all responses not

Problem Statement meeting the criteria for inclusion. The screening in-
Built facilities often neel to be evaluated; i.e., their cluded checks for within-score consistency (to eliminate

worth or quality must bt judged or determined. The random responses) and missing and illegal responses
terni “facility evaluation” has several shades of mean- (responses not contained within the 100-mm range).
ing. Facilities may be evaluated for many different
reasons, by many different people, in many different s. Test-retest reliability for the ideal scales was
ways (see the Types of Evaluation discussion in the measured in a laboratory setting.
Background section). Complete evaluation of a facility
often requires obtaining subjective information from 6. Statistical analyses were performed on the data5 
occupants. One reason occupants or users of facilities to estimate validity and reliability. The scales were
have not been involved in facility evaluation more then compared across usages.
frequently is that the use of subjective information 

Srequires a standard for comparing one group of oc- Background
cupants to another or one facility to another. This Confusion regarding what facility evaluation is or
study focuses on one approach to this problem: use of means frequently arises. To provide greater insight into
100-mm bipolar adjective scales to define an “ideal” facility evaluation, this section briefly discusses the
against which facilities can be evaluated, types of facility evaluation and who performs the eval-

uation.
• Objective

The objective of this study was to determine the re- Types of Evaluation
liability and validity of using 100-mm bipolar semantic Evaluation of facilities can be classified in many
scales to establish an ideal which can be used as a ways. One way is on the basis of subject matter . Fer S

standard for evaluating facilities. Establishment of an example , facilities can be evaluated on economic
ideal standard would permit all facilities—new or old, grounds; economic considerations may include initial

S existing or proposed—to be evaluated by looking at the cost or the cost of operation and maintenance. Facilities
difference between the profiles of ratings of existing can also be judged based on their quality, usually inS and ideal facilities. This report describes the study terms of physical characteristics. These physical char-
method and results and outlines cautions to be exercised acteristics can also be subdivided in many ways. For
in using this approach, example , they could be classified as environmental

- • conditions, functional aspects , subsystems of the facili-S Approach ty (e.g.. lighting), and subsystem components (e .g., a
S 

The study was conducted in the following steps: switch or a lighting fixture).

I - Data collected for previous U.S. Army Construc- Another way of classifying evaluation of facilities is
tion Engineering Research Laboratory (CERL) studies on the basis by which/ udglnents are fonned_ objectively
of Air Force dining facilities were retrieved and re- or subjectively . In forming objective judgments, existing
analyzed. conditions or features are compared to some standards

or limits which are expressed concretely and are uni-4 2. New data on another facility type were collected versally understood. In forming subjective judgments, S

in questionnaire form, and other , nonfaciity objects existing features or conditions are compared to internal
were rated using the scales used to evaluate facilities, standards unique to each judge.

3. Interviews were conducted to determine the A third method by which facility evaluation can be
referent used by the respondents when they marked classified is on the basis of what is being evaluated—
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existing facilities or a potential facility described in measures of physical characteristics. In another case .
drawings or other forms. In Military Construction, t here may be a need to evaluate a physical characteristic

— 
Army (MCA) procedures , various regulations describe of a design solution in an existing facility using the sub-

S several types of evaluation for existing facilities (Table je ctive views of occupants in order to understand its
I). significance for occupant satisfaction.

Ini ’oIm’enj en i of ()ecupwlls in Building Ei’aluaiio,,
Table I (‘niuplete evaluation of a Facility rcquues tima imy

Types of Evaluations of Existing Facilities different tools: in some cases , t he tools may involve
the occupants. Occupants can provide valuable input

Source of Procedure Type of Evaluation in building evaluation in several ways. First , they can

AR 210-20 EvaluatIng existing facilities îor report on the physical aspects of a facility. They can
adequacy to support the mission and frequently do report whether a subsystem or o~ie

of its components is inoperative. They can also reportER 415-3-Il , par. 4 Post-completion inspection (after S S

facility has been in use 6 months) on functional aspects of a facility, describing which
things work well for them and which do not. In addi-ER 415-3-11,par. 6 Criteria feedback evaluation (after t ion they can provide views about the many qualitativefacility has been m use 3 years)

S features or characteristics of a facility which can onlyER 415-345 -38, par. 3 Inspection at transfer of complet. be assessed through subjective evaluation.

For example, to make decisions about such subjec-
tive things as the impact of a facility on the morale and

S Similarly , evaluation of potential facilities is governed satisfaction of occupants,info1mation about the opinion
by AR 415-20 (Design Approval). Two procedures re- of a group of occupants must be available. Such evalu-
suiting from this are design analysis (required by ER. ations can be useful and are technically feasible. A
1110-345-700) and design verification (required by ER- family housing study showed that as much as 60 per.
1110-345-100, par. 17). cent of the variance in the overall satisfaction of oc-

cupants with their housing could be accounted for by
A fourth way of classifying facility evaluations is their ratings of specific interior features .2

S based on the purpose for conducting the evaluation. If
(I) distinctions are made between requirements , cr iteria, The “Jdeal” as a Subjective Standard
specifications, and design solutions, and (2) require. As previously stated , use of subjective occupant5 . ments are the basis for criteria , criteria are the basis for evaluation creates a problem—the need for a standard

S specifications, and both criteria and specifications are for comparing groups or facilities. While economic and
the basis for design solutions, then each of these items physical factors have some sort of standard against

S requires a different type of evaluation. The confusion which evaluations can be made, there are usually no
S arises when it is recognized that the same facility may standards of evaluation for the subjective input. Most

be used for evaluating each of these items. Since, for user input obtained involves attitudinal information
S example, evaluation of the design solution may require based on individualized value systems;each individual’s

a different approach than evaluation of the criteria own set of standards determines his/her behavioral re-
used in achieving the solution, the purpose of evaluating sponses and attitudes about the environment.
the facility must be kfmown. (Criteria evaluation was
discussed in CERL Special Report D-78.1) Attitudinal, or judgmental, evaluation represents a

• large percentage of the reported research of man-
In summary , categorizing the evaluation of a facility environment relations and building evaluation. Products

S may involve all four systems of classification. For of such research usually take the form of factor-analytic
S example, an existing facility may be used to evaluate descriptions of the data or analyses of variance which

the effectiveness of some criteria using objective account for variance in the data. In either case , the

R. L. Brauer and D. L. Dressel . Concepts for the Genera. 2
0. L. Dressel et at., Arm y Family Houxing: Preferences

(ion . Communication, and Evaluation of Habitability Criteria, and Attitudes about Housing Interiors , Vol f~J•
S Predictors ofSpecial Report D-78/ADAO4 1187 (U.S. Army Construction Satisfaction with Housing Interiors , CERL Technical Report

Engineering Research Laboratory ICERLI, 1977). D-48 fADAOI 1187 (CERL, April 1975).
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resu lts describe t h e  data rather ihaii t h e  huildinf heiuig t he result would be at least one standaid thai ~aii be
evaluated . There have beeii no uiiajor criteria-develop- used to evaluate buildings using att itudinal data. A
ment studies that have geiierated sets of criteria or valid and reliable bipolar medium for obtaining the
standar ds against which attitudes can be coiiipared . ideal standard would bea tast .efficient.and inexpensive

way ut obta ining quantifiable user input In the build.
A previous CERL research e ffort exaiiiined (lie pus- lug design and delivery process . Rating profi les could

sibility of establishing a standard for attitudinni in- also be used to evaluate existing facilities before and
form ation. In that research , Air Force enlisted personnel following renovation by using the ideal as the method.
at Travis AFB were asked to rate their existing dining ological control.
halls and an ideal dining hall measuring up to their
individual standard of “ideal” using a set of eleven lOO.
mm bipolar adjective scales . The results were organized
as profiles of the ratings of the dining halls. A compari- 2 METHOD
son of the profiles indicated that there were statistically
significant differences between the ratings of the exist-
ing dining halls, but that ratings of an ideal dining hall Administration of Scales
were essentially the same.3 The 10 bipolar descriptive scales shown in Table 2

were administered by questionnaire to 868 enlisted
To further examine the concept of an ideal, CERL Air Force personnel, 287 Army officers, and 49 civilian

investigated the generalizabiity of the ideal to Air Federal office workers at CERL. Table 3 presents a
Force dining halls at posts in different geographic loca- breakdown of the respondents by location. The scales
t ions and having varying missions. Results of this second used were identical in all situations , except that the

S study, which was conducted at Minot AFB, ND, Home- scales administered to the Air Force personnel (as part
stead AFB, FL, and Travis AFB, CA, indicated that the of a larger questionnaire in a previous CERL study)S 

ratings of an ideal dining hail were the same at all three included an additional usual/unusual pair.
locations, while ratings of the existing facilities were

S again statistically different.4 
Table 2

Scales Used
Use of the ideal as a standard of evaluation was in-

vestigated in CERL’s first study at Travis AFB. Pre- Brightly Lighted —Dimly Lighted
and post-renovat ion data were collected on the existing Noisy Qu et
dining halls and an ideal dining hail. Over time, the Crowded — — Uncrowded
ideal ratings did not change for either the experim ental 

_________________________________

group (renovation) or the control group (no renovation), Unpleasant Pleasantindicating that the concept for the ideal did not change Cluttered Uncluttered
either over time or from group to group. The ratings of Uninviting Inviting
the existing dining halls after renovation did change Run Down Well Kept

S 
si~~ificantly,moving closes to the ideal ratings. Poorty WeB Organized

Conclusions from both CERL studies generally in- Uses of Scales
S dicated that the use of an ideal may have some general. The 10 bipolar scales were used in a variety of ways.

izability as a standard for the evaluation of dining halls. First , Air Force enlisted personnel rated their existing
No data were collected on other facility types, but the and ideal dining facilities using the scales . These data
use of the ideal certainly proved worthy of further in- from an earlier CERL research effort were simply re-

S 
• vestigation to demonstrate the reliability and vahid~ty trieved and re-examined. The 287 Airny officers were

c1 t he concept . If that demonstration can be completed, asked to use the scales to rate their existing and ideal
______________ 

Bachelor Officers’ Quarters (BOOs).
S ~W. Gibbs, Comparison of Consu,ner Satisfaction Before

and After Dining Facility Renovatio,,s at Travis AFB. CA , To determine whether the bipolar scales were meat-
Technical Report D-28 /AD734056 (CERL, 1974). uring what they were intended to measure (i.e., to test

4 W . Gibbs, Comparat ive Study of Consumer Attitudes their validity), further data were collected from a sub-
T/,~ce lip !-orce Dining Facilities, Interim Report 0-40/ADA- sample of the officers surveyed at Fort Bl.~s. This sub.
000711 ((‘ERL, 1974). sample of 53 officers rated an ideal BOQ entrance (in

9
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Table 3
Breakdown of Samp le by Installation

Service Locution Nun iher o( Respondents

Air Force t ravis A i ls . (‘A 614
Minot Ai ls . NI) 145
I lomestead A I B. IL 109

Army Fort Lewis, WA 19
Fort Bliss, TX 112
Fort Meadc , MD 31
Fort Leonard Wood, MO 64
Fort Benjamin Harrison , IN 61

addition to their existing and ideal BOOs) to permit were used, because the large sample size most closely
observation of the scales’ capability to discriminate by fit the requirements of the computer program. The
facility type . data were first screened to determine the number of

illegal response patterns (those outside the 100-mm
To test the scales ’ capability to discriminate between range) and missing responses. The cleaned data were

ratings of facility types and a “nonsense” item corn- then analyzed for within-score consistency (WSC ) to
pletely unrelated to buildings, 49 Federal civilian em- eliminate random responses. The screening procedure is
ployees were asked to rate an ideal wristwatch using described more fully in the appendix.
the scales.

Data Analysis
The last use of the scales involved two administra- Initial descriptive statistics and histograms were

tions to 24 CERL personnel to determine the scales ’ computer-generated to permit e m p irical examination
S 

, 
test-retest re liability. The respondents were asked to of the data. The primary focus ofthesta t istical anaIy~es

rate their existing and ideal offices; the scales were was placed on the scales themselves and comparison:
- S administered to the same sample again . 5 weeks after between them by usage. First the existing and ideal

S the first administration, scales used on BOQs and dining halls were analyzed.
Once this analysis stage was finished, the scales were

• Data From Scale Administrations compared across usages. For the actual statistical analy-
On all scales, the data represented the measured ses . the ONEWAY analysis of variance program

distance , in millimeters, from the negative descriptor (ANOVA) from the Statistical Package for the Social
S 

(w hich was zero) to the respondent ’s actua l evaluative Sciences (SPSS) was used along with Duncan’s Multiple
mark on the 100-mm line. The data can be directly Range Test and Scheffé’s test to determine mean dii-

S interpreted into percentage figures based on 100 equal ferences.
units of measurements in millimeters.

Additional Data Collected
All answers were measured with a 100-mm ruler and To obtain a better understanding of how the bipolar

recorded on computer layout sheets. The data were pairs were being interpreted , a second subsample of the
S then keypunched and the cards were used for the officers surveyed at Fort Bliss was selected. These 41

var ious statistical analyses. officers were interviewed regarding the referents used
when they answered the questionnaire . A separate

Data Screening question was asked regarding each of the 10 bipolar
To determine how “clean” (free of invalid responses) scales used in assessing ideal and existing environments,

the data were , the responses from the Air Force per- and all responses were content-analyzed.
sonnel were subjected to a computerized screen * which
analyzed each set of responses. Only the Air Force data Additional data were also obtained by asking 29

Army questionnaire respondents to answer an open-

*The computer program used was developed by an m dc- ended question appearing at the end of the question-
S 

pcndent research organizat ion, the Institute for Behavioral naire booklet; the respondents were asked to describe
Research in Creativity . Salt Lake City , UT. in their own words what an ideal BOQ would be like.

10
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3 RESULTS that no signitlcant differences were found betwe emm Ihe
four forts on any scale m a y  mean one ni Iwo things
(I) t hat officers’ concept of an ideal BOQ is quite

This chapter summarizes the results of the data similar no m atter where they are stationed , or (2) t hat
analyses and presents results of the open-ended ques- the scot-es are artifacts produced by a response set that
tions , interviews , and reliability checks . Details of the is inherent in the 100-mm technique.

S data analyses, which were perform ed by a private con-
tractor , are presented in the appendix. It is interesting to note that on the average the

scores on the brightly lit/dimly lit and cluttered/un-
S Ratings of Existing BOQs cluttered scales tend to be lower than the scores on the

A ONEWAY ANOVA of the ratings of existing BOQs other eight scales. As presented to the subjects , the
showed that there were significant differences between positive side of each scale was to the right of the 100-
Forts Bliss, Lewis, Meade , and Leonard Wood on all of mm line for all scales except the two previously men-
the 10 bipolar scales except three—noise , clutter , and tioned. This suggests that there may have been some
organization. However , as Figure 1 shows, even in contamination of the scores caused by a response set
those cases where there was a significant difference such that the marking of the right scales influenced the
between scales , the spread of scores on any given scale marking of the test. When the subjects came to a scale
was not very large . The maximum difference between where the polarity was reversed , they may have had to
aimy two rankings was 17 mm. Even if the 100-mm line stop and reconsider the 100-mm line independently of
were to be broken into seven discrete categories, the their previous responses. However , as they returned to
greatest difference between any two rankings would be adjacent scales of similar polarity, the visual stimulus

S 
no more than one category. of the previous rating may have exerted a stabilizing

influence that tended to damp out any radical variation
Further analysis using the Scheffé Multiple Range among responses.

Test indicated which forts were significantly different
from others on any given scale . These results are il- Comparison Across Facility Types
lustrated in the second column of Figure 1. Note that Since there was no difference between the four forts
si~ possible paired-post comparisons can be made for on any of the ideal scales , the data were collapsed across
all four installations. In no case did more than two of forts to form a grand mean for each of the 10 scales.

S the six comparisons result in significant differences. The same 10 scales were then used to assess 53 officers’
concept of an ideal BOQ entrance and 49 CERL office

S The relative scarcity of significant differences among workers ’ concept of an ideal wristwatch . The scores for
the comparisons of existing conditions suggests that the latter two concepts were compare d to the grand
the four forts are basically similar . Even in those cases means for the ideal BOQ scales. A ONEWAY ANOVA
where there was a significant difference between two of these three sets of scores showed that there were
forts , the absolute difference involved a maximum of significant differences on six of the 10 scales . A Schctië
20 percent of the 100-mm line. Figure 1 shows the Multip le Range Test was them i used to specify where
mean scores for each fort on each scale. The scores are the exact differences lay. Figure 3 shows the differem ices

S giouped fairly tightly and tend to stay slightly below between groups for each of the 10 scales. These data
the 50-mm point , wit h the lowest ranking on any scale further complicate the interpretation of the 100-mm
being 27 mm and the highest ranking 60 mm. Thus, technique. The fact that four of the scales show no
BOOs are seen by their occupants as being generally, significant differences between groups suggests that the
though not extremely, on the low or negative side of ideal will be constant no matter what is being rated.
average. Whether this is because of an insensitivity inherent in

S the 100-mm technique or because the bipolar adjectives
S Ratings of Ideal BOQs used were irrelevant to the object being rated is impos-

The same bipolar scales were used to assess the sible to determine from the data that have been collect-
officers’ concept of an ideal BOO. A ONEWAY ANOVA ed. On the other hand, six of the scales did discriminate
showed that there was no difference between forts in between groups, although not every group was signifi-
t he olt icers ’ concept of an ideal BOQ. For each scale c~nt1y different from every other group for each scale.
shown in Figure 2, the mean scores tended to stay This suggests that the 100-mm technique is somewhat
c lose to 80 mm, wit h the highest ranking on any scale viable as a tool capable of assessing the concept of the
being 9 1 mm and the lowest being 65 mm. The fact ideal.
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(NOTE: THE HIGHER THE RATING ,THE MORE POSITIVE THE RESPONSE)

MEAN RATINGS IN MILLIMETERS
ANOVA SCHEF FE

10 20 30 40 50 60 70 80 90 f-PROS pe .O5

DIMLY LIGHTED .006 2

NOISY - .. t .~~.) .147 0

CROWDED . . ..1,..
,,~> .003 4

S 
UGLY 

.
- - _ 5
S(

~~~~~~ 

.012 6

DRAB -:: .003 6

UNPLEASANT •
~

-
~~

•
~

;-‘
•
~:i 

.013 6
CLUTTERED / .053 0
UNINVITING ~~~~~ 

l____.. .000 4,6

RUN DOWN ~~~~~~~~~~~~~~~~~~~~~~~ .01 5 6

POORLY ORGANIZED \ / .08 0

KEY TO PROFILES KE Y TO SCHE FF~ TEST
• LEWIS 0 NO SIGNIFICANT DIFFERENCES

•—— ._——— a BUSS $ SIGNIFICANT DIFFERENCE BETWEEN LEWIS AND BUSS

S • . MEADE 2 SIGNIFICANT DIFFERENCE BETWEEN LEWIS AND MEADE
S 

• •._. _. .... . WOOD 3 SIGNIFICANT DIFFERENCE BETWEEN LEWIS AND WOOD
4 SIGNIFICANT DIFFERENCE BETWEEN BLISS AND MEADE

5 SIGNiFiCANT DIFFERENCE BETWEEN BUSS AND W000

6 SIGNIFICANT DIFFERENCE BETWEEN MEADE AND WOOD 
S

Figure 1. Profiles of existing BOOs
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(NOTE: THE HIGHER THE RATING. THE MORE POSITIVE THE RESPONSE)

MEAN RATINGS IN MILLIMETERS ANOVA SCHEF FE
10 20 30 40 50 60 70 80 90 f -PROB p~.O5

DIMLY LIGHTED ~~~~~~~~~~~~~~~~~~ .040 0

NOISY .219 0
CROWDED 

~j ” .598 0

UGLY ~~~~~~~ .721 0
DRAB ~~ 49 1 0

S 
UNPLEASANT .844 0

S 
CLUTTERED .129 0

S —

S UNINVITING .2 16 0

RUN DOWN .908 0
POORLY ORGANIZED / U .645 0

S
~~ S

S 

KEY TO PROFILES KEY TO SCHEFF~ TEST

• LEWIS 0 NO SIGNIFICANT DIFFERENCES
. — — — — —.  BLISS I SIGNIFICANT DIFFERENCE BETWEEN LEWIS AND BLISS

S ~ MEADE 2 SIGNIFIC ANT DIFFERENCE BETWE EN LEWIS AND MIADE

S 
•—

~~~

—- - —
~~~
—. WOOD 3 SIGNIFICANT DIFFERENCE BET WE EN LEWIS AND WOOD

4 SIGNIFICANT DIFFERENCE BETWEEN BLISS AND MEADE

5 SIGNIFICANT DIFFERENCE BETWEEN BLISS AND WOOD
-
~ 6 SIGNIFiCANT DIFFERENCE BETWEEN MI1IDE AND WOOD

Figure 2. Profiles of ideal BOQs.
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(NOTE: THE HIGHER THE RATING, THE MORE POSITIVE THE RESPONSE)

MEAN RATINGS IN MILLIMETERS ANOVA SCHEFFI

-~ 10 20 30 40 50 60 70 80 90 f-PROB pc .O5
S 

DIMLY LIGHTED 
~~~~~~~~~~~~~~ 

.000 1,2,3

- NOISY . 17 3  0
CROWDED .039 I

S \ /
UGLY . .004 3
DRAB mZ

~ 1 - 000 1,2
UNPLEASANT .000 2,3
CLUTTERED /-

~‘i~ 
.524 0

UNINVITING - .. .000 1,2,3
RUN DOWN .13 1  0

S POORLY ORGANIZED ‘I .051 0

-
- KEY TO PROFILES KEY TO SCHEFFE TEST

I • CERL 0 NO SIGNIFICANT DIFFERENCES
S 

a ENTRANCE I SIGNIFICANT DIFFERENCE BETWEEN CERL AND ENTRANCE

S 
• BOG’S 2 SIGNIFICANT DIFFERENCE BETWEEN CERL AND BOG’S

3 SIGNIFICANT DIFFE RENCE BETWEEN ENTRANCE AND BOG’S

- S 

Figure 3. Profiles of all ideal ratings.
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Correlations Table 4
S All 10 scales of the three groups pertaining to exist- Responses to Open-Ended Question

ing BOQS, ideal BOQs , and ideal entrances were cor-
related within and between each group. Typically, the Category Number of Comments Percentage
only significant correlations (> .73) were found between Space 28 20.3

S sca les within a given group. There were no significant Furnishings 41 30
S correlations on any scales between existing and ideal Storage 6 4.3

BOQs , although there were a number of significant ~~
c?t

~~~~
correlations between ideal BOOs and ideal entrances. Privacy 12 8 .7
As would be intuitively apparent , w ithin-group scales Other 5 3.6
such as beautiful, colorful , pleasant , inviting. etc., Total 137 99 5
tended tt :  correlate highly. This largely reflects t h e  tact

5 that all responses on a given scale tended to be fairly
closely grouped, as previously mentioned. The fact that In the space category, the major descriptors used

S 
there were no significant correlations between scales in were amount and arrangement of space , followed by
the existing and ideal groups suggests that the existing comments on specific areas such as kitchen , bath, and
conditions of a respondent ’s quarters do not influence living. Furnishings were described by sty le , comfort ,

S his or her perception of what ideal quarters would be and color. Quantity and location defi;ged storage , while
S 

like . The relatively large number of correlations between personalization, color , and materials defined decor .
- the ideal BOOS and ideal entrances groups is to be ex- Environment was described by lighting, temperature ,

pected given the previous observation that ideal ROQs , pleasantness , inviting atmosphere , upkeep, and noise.
ideal entrances , and ideal wristwatches tended to be The last major category, privacy,was described by living
rated quite similarly, privacy (intrusion by numbers of people, noise intru-

S i  sion) and by private entry to the BOQ room.
Some further observations can be made from the cor-

re lational data. Most significant of these is the fact that It is interesting to note that the 10 scales that make
S 

relatively more significant correlations occur with up the 100-mm scale are generally represented by at
beautiful, colorful, and pleasant than with any of the least one of the general categories or subcategories. Un-

S other scales. Typically, these three correlate most fortunately, it is hard to determine how much of this
strongly with the last six scales on the form, with the overlap was caused by the respondents ’ previous

S exception of the cluttered/uncluttered scale. This exposure to at least two 100-mm scales which suggested
• corre lation seems reasonable , given the connotative at least the broad areas of interest to the researchers .

S similarity of the individual scales. One would expect However , the officers’ responses were often much more
well kept to correlate with pleasant , but there is no specific than the bipolar adjectives used on the 100-
obvious intuitive reason to expect brightly lit to cor- mm scale , suggesting that even if the responses were
relate with, say, pleasant or colorful. In this sense ,then, suggested by the 100-mm scales , the respondents felt
the correlational data support an intuitive judgment of that there was a need for additional specificity in the
the similarity of the various scales. This support in turn wording of the items. For example, in the open-
lends credence to the use of semantic differential scales ended question, color and style were mentioned under

o in general and suggests that the trouble with the 100- both decor and furnishings, whereas in the 100-mm
mm technique lies m ore with the instrument itself than scales colorful/drab and ugly/beautiful were related to
t h e  concept of t he ideal. BOQs in general rather than any one specific area.

Responses to Open-Ended Question Interview Responses
Responses to the open-ended question showed that Results of the interviews w h im t ime subsamp le ot 41

S 
six catego ries tended to dominate the responses: space , officers (Table 5) showed that none of the bipolar
furnishings, storage , decor , environment , and privacy, pairs were uniformly interpreted by all respondents . S

The twenty-nine respondents generated 137 comments Only one of the 10 scales (cluttered/ uncluttered) was
I describing their concept of an ideal BOO. Table 4 interpreted in less than three ways , with the majority

shows the number of comments and percentage of re- of the pairs being interpreted in at least five ways .
sponses per category . While the interviews illustrated that there was a wide

Is
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Table S
Interview Response Tabulation

Scale InterpretatioM Number
1 Brightly/Dimly Lighted Natural Light 7

S Ar t itlcial Lighting 13
Adequacy $
IntensityS 

Variability 8
Existing Combination of Both
Natural and Artificial I

Noisy/Quiet Conversation 4
Stereo /TV 5

4 Neighbors 18
Interior (fans, toilets, etc.) 7
Exterior (parking lot, lawn mowers) 14

Crowded/Uncrowded Furniture 23
People 9
Storage 2
Floor Space S

Ugly/Beautiful Color 13
Furniture io

-
~ 

- Decor 5
Cleanliness 2
Style 2
Wa!is 5
Personal Belongings 3

Drab/Colorful Color 21
WalIt 22
Rugs/( ’arpei 5

S l~urniturc 6
S 

Unpleasant/Pleasant Color 6
Furnishings 8
Atmosphere 7

- Temperature 3
• Comfort /4

Personal Effects 4
Cluttered/Uncluttered Personal Effects 9

Furnishings 19
~, Other 14

- 5 Uninviting/Inviting Pride in BOQ 7
- S Cteantiness I

- 1 Building Layout 3
S First Impression 6
o - Atmosphere 6

Arrangement of Furnishings 4
S Other 4

S - Run Down/Well Kept Walls II
Maintenance 14
Maid Service 6
Equipment 7

5 - Decor 5
Interior and Exterior 7

S Poorly/Well Organized Floor Plan 17 I
S Furniture Arrangement 7

Building Layout 2
- Management of BOQs 4

Relative to Post 2
Storage 4

S Built-ins/Personal Effects 4
Other 12

16
S t~~ 

t

- 
¾

____ - - - 
~~~ T , T 5 ,- ... ~~-~~~, r-’.-~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~ , ‘~“~J
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ --- -_~ ~~~~



- 5 ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

S 

diversity in the intrepretation of the bipolar descrip- through the administration of the bipolar scales betore
tors , an ideal BOQ was rated virtually identically amid after the 6-month occupancy requirement - The
(there were no statistical differences) at the four Army differences in the existing ratings for the two adminis-
installations. This fact adds support to the hypothesis trations could be compared to the stable ideal to meus-
that the 100-mm technique itself influences a person’s ure the change .

S response to a greater extent that the type of object
being rated does. On the basis of how judgments are formed, the ideal

is strictly subject ive. The internal standards people use
to judge something as ideal vary in ways that are nearly
impossible to quantify. The data do demonstrate that4 DISCUSSION these ideal concepts normalize across subject pools to
the point that , at least with the bipolar descriptors
used here , their ratings vary only slightly, regardless of

This chapter discusses how the 100-mm technique what is being evaluated.
can be used in facility evaluation and outlines areas
requiring refinement before the technique can be ac- Regarding subject matter , ideal scales paired with
cepted for more general use . existing ratings can be used as a measure of change of

S judged quality. This usage would again require a before-
S 

Possible Uses of Technique and- after administration. These paired administrat ions
S As mentioned in Chapter I , the purpose j ~r em ’a luai- can be used to rate facilities, building features , or oc-

ing a facility must be known in order to select the most cupant impressions, but the ideal rating cannot stand
appropriate methodology . If the intended purpose for by itself.
evaluation is merely problem identification, the 100-
mm technique is very adequate . The administration of Areas Requiring Refinement
a series of bipolar adjectives would then serve a very A major part of the problem with the ideal scales
quick diagnostic purpose. At that level of generality, used in this study is that the descriptors are ambiguous.
knowing what the specific problem may be with light- Pairs of bipolar adjectives whose meaning and relevance
ing is not important; the important thing is identifying are agreed upon by at least a majority of the subjects in
that there is a problem. Areas where no problems are the population to which they are to be applied are
immediately identified would not need to be pursued needed. The next step in refinement mnight be a rating
further. Once a problem area such as lighting is identi- of the relevance of the word pairs to be used. Word
fled, the level of necessary specificity would determine pairs that have an accepted mneaning but are seen as
the next step. Either interviews or a series of specific irrelevant to the object being rated can only increase
test batteries could pinpoint that the problem might the variance and complicate any attempt to analyze
be control of lighting, type of lighting (natural or the results. Once a set of commonly accepte d relevant
artificial), amount (too much or too little), location word pairs is found, attention could be refocused on
of switches , number of switches , glare , reflection, and the 100-mm technique rather than these superfluous
so on. contaminants. A pilot study could then be run to retest

o the discriminative ability of the 100-mm technique.
The use of ideal ratings would, however , be mean-

imig less as a diagnostic technique. Wit h no anchor point Perhaps the greatest problem with this study was
(such as a set of ratings for “existing” features) for that the 10 pairs of adjectives used were so general as
comuparison. the ideal ratings are too ambiguous and to apply to almost any object . Words such as good-bad
have ito wehl’defined reference. The results of this are almost universal in their applicability, especia lly
study indicate that there is very little discrimination of given cultural response biases. The more general l ime

S the concept of an “ideal” unless there is something to word pair , the more likely it is to he applicable to
compare it wit h, many different objects , resulting in a lack of discriniin-

ability between t hem. This hypot hesis is supported by
S 

- In terms of what is being evaluated , the ideal has the fact that the scales that did not discriminate he-
been demonstrated to be an effective control variable tween an ideal BOQ and an ideal wristwatch were those
both here and in previous CERL research. In a post- that were applicable to both BOQs and wristwatches:
completion inspection (ER 4 15-3-I l, par. 4), the noisy/quiet , cluttered/uncluttered, run down/well kept ,
existing conditions can be compared to the stable ideal and poorly organized/well organized. On the other

17
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hand, a sca le such as brightly lighted/dimly lighted is actuall y atten ding to the questionnaire and therefore
much more applicable to a BOQ room t itan to a wrist- responding iii a randomu IasI,ion; subjects answering a
watch; this difference is reflected by the fact that this few questions in a section amid then quitting: subjects
sca le discriminated quite well between the average rat. marking essentially t ime sante response alternative to all

S ings of the two, items; subjects losing their places on the questionnaire,
S etc. In most cases , errors of this type are included in

S the analyses. However , with a new procedure—SPECTR
—t he more blatant forms of erroneous data can be

5 CONCLUSION eliminated, within certain statistical probabilities. The
procedure was developed to screen out eironeous data
from a 100-item questionnaire that surveys management

The results of this study indicate that the ideal bipolar practices and organizational climate.5 In its present
100-mm rating scales could be a viable evaluation tool form , the procedure requires that the data meet the
w ith one qualification: they must be paired with some following specifications:
dependent measure (such as existing scales) for theni to
provide any meaningful evaluation. Without such a 1. A high level of internal consistency , which, when

S basis of comparison , the scales do not discriminate be- combined with a questionnaire of sufficient length,
tween facility types well enough to provide meaninglul would permit the separation of random responses from

5 input to facility evaluations. In fact , results indicated internally consistent responses
that the 100-mm technqiue may itself influence a
person ’s response more than the type of object being 2. The positive end of the alternatives for each item
rated does. assigned approximately randomly to the A and E end’

of the alternative scale

3. The data scaled to five or fewer alternatives per
APPENDIX: item
DATA ANALYSES

4. The subscales of the instrument have near-zero
intercorre iations. (This consideration was not relevant

Introduction to the CERL data: i.e.. no suc h scales ex isl.and deliber-
This appemidix details the results ol the analysis of ate positive and negative distort ions which can he

the questionnaire data. Several analyses were under- detected by this screen have limited applicability III

ta ken, eac h having a different purpose in the under- CERL data.)
standing of different scaling issues. This appendix
descr ibes each of the analyses separately in the following The CER L data were amenable to two of the screens
sect ions. available in this program : checking within-score con-

S sistency to eliminate random responses ,and elimination
The first section following this introduction describes of missing and illegal responses.

the SPECTR program, discusses the results of the
SPECTR analysis, and interprets the SPECTR analysis The screening procedures involved the following
with implications for instrument revisions. The next parameters :
sect ion focuses on the scaling characteristics of the
ideal items in distinguishing among different types of I. Within-score consistency ~WSC). Given a set of
facilities. The final section presents results of an analysis one or more score areas , each containing relatively
compar ing different locations within a given type of homogeneous items, a score can be computed for each
facility on the existing and ideal items. S

S 
SPECTR 5 R. L. Ellison, C. Abe, D. G. I-ox , and K. I- . (oray, Vahda-S A certain amount of invalid data is expected with non of the Management Audit Survey Against Fmplo)-nu ’n 

S

any data collection effort . This has been especially Service Criteria (U.S. Department of Labor . Employment and
true of data collected by questionnaire . Invalid data Training Administration, June 1976).
may come from several sources , suc h as subjects not 6J. C. Nunnally, Psychome tric Theory (McGraw-Hill. 1967).
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participamit based on the average variance among the The dimming hall questionnaire had the largest samp le
items in each score area. The average withimi-score ot’ participants (N 534) and was selected for the
var iance is called the within-score consistency (WSC) SPECTR analysis . In these data , t here were three rela-
measure for the set of score areas. A large WSC score tively lmomogenem’us subgroups of item us available on
indicates that time respondent did not iespond in a which it , base the SPI (’TR sc reem is. These three subsets

S similar fashion to items th at had sim ,milat content amid ol item mis allowed the WSC score to he computed. The
may have been marking responses on the questionnaire screening process used in computing the parameters
in a random fashion. An extremely low score indicates and checking thetis against the cutoff levels involved
t hat the respondent was answering each item the same asking time following questions:
(e.g., all positive or all negative, or , if all the items have
the same response scale , the respondent was simply I. Is the num ber of blank responses greater than 10
marking all lOs or all 20s etc.). In short , t here was very percent of the item s being examnined?
limited variability, suggest ing that the respondemit was
deliberately distorting the data by, for example, COfl’ 

. Is the WSC less than .20?
S sistently choosing the m ost negative alternative. The

formula for the WSC measure per subject is:
3. Is the WSC greater than 1.45?

I~~ltems X 2\ 
/~~i~ 1115 X\

~ Scores I N I — I N J li the answer to any of these questions was yes, all
= 

\ Items / ‘t Items i’ 
of the responses for the respondent were deleted front
time file and were not included in further SPECTR
analyses .

where X item alternative value (reversed where
S necessary). -To set the cuttimig screens for the SPECTR run on

across itemns is only for those items within a score , the dining hail data , 200 cases of random data were
After the above score is computed for each subject , a created. Since the SPECTR program was created to
frequency distribution is prepared for the subjects work with items which ranged from I to 5, the CERL
under study and a set of responses generated from a data (which ranged from 0 to 100) had to be resealed.

S random number table . A cutting score is then set to Unfortunatel y, rescaling is a relatively complex issue .
eliminate the random response subjects. and the Bum- since any rescaling procedure distorts the data in some
ber of real subjects rejected is determined, way. Some procedures normalize the original data .

other procedures tend to flatten the data , and sti ll
2. Missing and illegal responses. Although theCERL others tend to skew the data in a fashion not repre-

questionnaire was designed to accommodate questions sentative of the original distribution. For examp le,
with a range of 0 to 100, some responses fell outside some logarithmic or exponential types of rescaling
the 0 to 100 range . This phenomenon was due either procedures may tend to make the original data appear
to faulty data preparation or to respondents’ wr iting in to be curvilinear . All normalizing procedures lose time
a response greater than 100. Such a response is con- shape of the original data; the distortion may or may

o sidered an illegal response . A large number of illegal not be serious, depending upon the amount of skew. In
responses would indicate that the respondent was not the present case , a method of approximating the shape
atten ding to the questionnaire, was not marking his/her of the original distribution while still using the I to 5
responses in the appropriate area , or was deliberately data range was needed. The procedure used to ac-
making erroneous or random responses , etc. Further, com plish this is discussed below.
a respomidemit may have a number of missing responses ,

S 
i.e.. items not res ponded to or left blank in the ques- To rescale the dining hail items , t ime overall acio~s
t momm rma ir e . Missing responses indicate an unwillingness facility means were calculated h~r eac h ilemo : m~u:h
t o cooperate. imsadequate ttnie to answer all the ques- was thc-n compared to t hat acui ’~~tai m lmly m i mi - a i m t~~ 

S

tions. absence for part of the administration of the obtain a standard score . l he perce mmt i lc id Ihj~ sl ;umm i I:i ,i l
questionnaire, etc.; the resultant scale scores would score in a normal curve table was then delt~,,nj ned II
not adequately reflect the respondent ’s position on the percentile was in the quintile Iron, I) to 20 , ilic

S t he dimension measured. response was coded I ; from 2 1 to 40, t he response was

19
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coded 2; and so on. This procedure resulted in a very high scores. A priori , the failing sample , being based
accurate approx imation of the original raw data dis- largely on random responses, would not be expected to
tribution. A frequency distribution of the resealed data have a pattern of consistency which approximated

S and a random sample of the original data was computed; the sample that passed the SPECTR screens. Thus, the
F : t he quintiles of the original data were closely duplicat- results obtained indicate that an important percentage

ed in the resealed data used in the SPECTR analysis, of the sample failing the SPECTR screens were real
S indicating that confidence should be placed in the data and not random cases , in spite of the fact that

rescaling procedure used, they resembled the random sample on the WSC measure .

One hundred random cases were created with a Review of the standard deviations,however ,indicates
range of’ 0 to 100 and then resealed in the manner that there were marked differences in the two samples.
described above . An additional 100 random cases were The sample failing the SPECTR screens consistently
created wit h a range of I to 5 . The random case s were had larger standard deviations and the diffe rences were
create d in two different ways to assess the quality of generally muarked. This finding indicates that the
t heir randomness prior to setting the screens for the SPECTR screens were working and that many of the
dining hall data . The cutting score on the WSC measure subjects within the sample failing the SPECTR screens

S was set such that 5 percent of the random cases escaped responded in a highly varied fashion to similar ques.
the SPECTR screens. The results ~,f applying this cut. tions, approximating what would be expected with
ting score are shown in Table Al . This cutting score on random responses.

S WSC resulted in screening out 164 of the 534 cases for
random response patterns . Another IS cases were The implications of these findings are that the
screened out by SPECTR for excess missing and illegal SPECTR procedure apparently can be generalized to
responses. One case was screened out for response set , widely different kinds of data other than organizational
i.e., very consistent responses. Thus, 180 (or 34 per- climate measures which were constructed according to
cent) of the 534 cases were screened out by SPECTR rigorous psychometric standards. However , for the
as invalid data . The most likely explanation for these screens to be effective on the dining hail data , addi.
results is that part of the data were based on random tional internally consistent items and scores need to
respoimses and the WSC procedure on the questionnaire be generated. With the development of such internally S

was not sensitive t-imough to separate those respondem mts ~t imisis temi t scores , t Ime present results indicate that the
who JitsW Ctetl Si mtmme wf sal ilici mi msis te m i I ly Iroimi Ific sensitivi ty if the WS(’ mnca smi mc w mtm ld be imtcrc:ised aimd
mj ndc f l i t .g liswu t d\& S t im e i im itl omm i cases r’oiml d be i m m u re ;iccuum ately separated

littimi rea l rCSlRm,mse cases . To tmls taiu m m m mote ii m l ormmsa t it m
about t he inter imal commsi sten cy of ti me dining Imall data .

Table Al additional analyses were carried out as described below .
Percent of Total and Random Sample Data

Passing SPECTR Screens Intercorrelations were computed t~or the objective
satisfaction items, the semantic differential items

Percent Passing Screens which assessed the existing dining hail, and the inter-SPECFR Results All Cases Random Cases . .correlations among the semantic differential items for S

o Passing Screens 66 5 the ideal dining hall.
l’aillng Screens 34 95

The data on the objective satisfaction items had an S

average item intercorreiation of .41 and an alpha
To obtain additional information about this issue , coefficient ’ of 94. Since all of the items in this subset

means and standard deviations of the existing and ideal run the same direction, a condition not conducive to
- 

- 

sca les were computed on a sample of the data passing effective working of the SPECTR screens , all correla-
t he SPECTR screens and the sample of cases that did tions were positive. This in effect made consistent
not pass the screen (Table A2). Inspection of Table A2 answers easy to give, even though the subject may not
indicates that the mean scores of the sample failing the have been reading the answers . A subject could merely
SPECTR screens tended to parallel closely those of the answer a few questions, find the positive and negative
passing sample. When a low score was obtained on the end of the set of questions, and then proceed to answer S

passing samp le, a low score was also obtained by the ______________ 
S

fai ling samp le and similar results were obtained for 7J. C. Nunnally, Psv -Fmomerric Theory (McGraw-Hill, 1967).
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Table A2
Comparison of Means and Standard Deviations on Existing and Ideal

Dining Hall Items for Samples Passed and Failed
by SPECTR Screens

Means Standard Deviations
I’assing Falling Passing lading

Var ialmies Sample Samnpk’ Sample Sansple

!~risling:
Brightly/Dimly Lighted 50.73 47.45 24.47 35.00
Noisy/Quiet 65.98 72.38 22 83 30.18
Crowded/Uncrowded 30.79 27.05 26.72 32.96
Ugly/Beautiful 35.07 29.60 24.36 3134
Drab/Colorful 59.67 61.61 28.85 36.41

S Unpleasant/Pleasant 37.66 32.14 26.81 33.17
Uncluttered/Cluttered 38.12 37.79 25.50 34.85
Uninviting/Inviting 64.68 67.33 27.02 35.93
Run Down/Well Kept 52.79 47.80 27.70 35.42
Poorly/Well Organized 39.97 38.21 26.86 31.54

Ideal:
Brightly/Dimly Lighted 46.95 50.84 26 .76 36.21
Noisy/Quiet 24.97 24.91 22.00 32.39
Crowded/Uncrowded 74.78 73.03 23 .84 33.00

S Ugly/Beautiful 78.27 75.82 21.49 31.19
Drab/Colorful 20.00 23.9 1 22.03 32.83
Unpleasant/Pleasant 8333 80.80 20.64 30.07
Uncluttered/Cluttered 75.1 1 68.82 27 .58 36.48
Uninviting/Inviting 16.15 17.55 23.57 29.54
Run Down/Well Kept 14.02 12.97 19.94 22.51
Poorly/Well Organized 84.84 8035 23.38 31.31

S 
randomly on either the positive or the negative end a test booklet having only moderate intercorrelations.

S depending on his/her general inclination. This subset of Furthermore , a slight restatement of an item may often
items , although subject to such a random response set , result in a lower or different pattern ofintercorrelations
generally indicated no really deficient items, as most of among supposedly similar items. Thus, as opportunities
the correlations were in the teens or considerably permit , subsets of items should be developed to measure

S above, as indicated by the average correlation and the internally consistent constructs which can be summed
internal consistency results, and interpreted to (I) simplify the presentation by

S dealing with scores instead of items; (2) obtain con-
Table A3 shows the intercorrelations among the siderably more reliable measures; and (3) clarify the

S existing dining hall data. In contrast to the objective interpretations of the results.
satisfaction items, the existing dining hall items, where
some reversa ls were present , were considerably lower; Table A4 gives the intercorrelations among the

S 
in addition, some of the items are obviously not in- semantic differential items for the ideal din ing hail. in

S 
ternally consistent with the set as a whole. For example, contrast to the previous table, the average item inter-
item I (brightly lighted/dimly lighted) has a pattern of correlations are higher; however , items I and 9 are still

S essentially zero correlations with all the other items of obviously either ineffective items or items that should
the sei, as does item 9 (unusual/usual). These results be supplemented with additional measurement to form

S indicate that either these are ineffective items for separate subscales.
assessing dining halls (i.e., they do not agree with the
ot her items), or that they are assessing different do- Looking across these items, the intercorrelations

- S m a ins of information and should be supplemented with among the items of the CERL data are somewhat lower
additional items with which they would correlate and than but do approximate the average intercorrelations
wlmich would then boost the reliability of the areas of items in the Management Audit Survey of organiza-
being measured. Individual items often tend to be un- tional climate for which the SPECTR screens were

S reliable , with items placed in the first and latter part of developed. However , the number of items is approxi.
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Table *3
Lntercorrelation Matrix of Variables from the

Dining Hall Description Scale—Existing

Variables I 2 3 4 5 6 7 8 9 10 11
S 

I. Brightly/Dimly Lighted
2. Quiet/Noisy 12 - -

3. Crowded/Uncrowded --05 — 29 —

4. Ugly/Beautiful —06 —38 31 —
5, Colorful/Drab 08 31 —17 —55 —

6. Unpleasant/Pleasant —04 —38 32 68 —52 —
7. Cluttered/Uncluttered —04 —28 31 32 —21 39 —

8. Inviting/Uninviting 03 40 —18 —59 58 — 53 —24 —
9. Unusual/Usual —05 04 01 03 07 03 12 03 —

10. WeilKept/Run Down II 37 —14 —50 45 53 —28 51 00 —
ii. Poorly fWell Organized —12 —31 26 45 —36 48 27 —35 16 —48 —

S Table *4
Intercorrelation Matrix of Variables from the

S Dining Hall Description Scale—Ideal

Variables I 2 3 4 5 6 7 8 9 10 II

I. Brightly/Dimly Lighted -

2. Quiet/Noisy -02
3. Crowded/Uncrowded 06 -66 —
4. Ugly/Beautiful 03 -57 64
5. Colorful/Drab 03 54 - -55 — 71 —
6. Unpleasant/Pleasant 02 --62 62 77 -72 —

7. Cluttered/Uncluttered 09 —36 41 41 —33 47 —
S 8. Inviting/UninvitIng —03 58 — 52 -- 66 69 —74 —39 —

9. Unusual/Usual —16 17 —1 5 —08 12 —10 —06 15 —

10. Well Kept/Run Down 03 57 —57 —70 62 —74 —46 68 09 —
S Il . Poorly/Well Organized 04 —48 52 58 —54 66 35 —55 00 —64 —

S mately half, and thus, the somewhat lesser sensitivity Comparisons of Different Types 
S

of the SPECTR WSC measure to eliminate random of Facilities on the Ideal Scales
cases is largely due to the lower number of items in the An important question in considering the effective-
CERL data which went into the SPECTR program. ness of the existing and ideal sets of semantic differen-

tial items in evaluating different kinds of facilities is
Considering all of the evidence available, the results the extent to which the ideal items are sensitive to 

S

suggest that an important percentage of the CERL data different kinds of facilities. That is, do the semantic
is probably completed randomly, but the actual per- differential items defining an ideal dining hail, an ideal
centage at this time cannot be determined. The results BOQ, or an ideal wristwatch differ significantly? If the
also indicate that these random cases could be effectively differences are trivial, then the set of items loses some S

eliminated with the development of additional internally credibility, as there are obvious differences in these
consistent items and subscores. In view of all the find- objects. Figure Al presents the ideal item means for S

ings on SPECTR, no further work was carried out on the din ing hall, BOQ, and wristwatch samples in graphic
the sample which failed the SPECTR screens. For the form. For each semantic differential item, Iwo of the
balance of the analyses in this report , the total sample three different kinds of facilities are typically highly S

S of CERL data was used. similar in their item means. On only a few items are
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Figure Al. Comparison of the total sample ideal item means
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for the dining hall, BOQ, and wr istwatch data.
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there clear difference s between the three kinds of The key columns in Table A6 are the reliability of
facilities. Most of the item means are above .50 toward the individual ratings and the F’s , which are a measure
t he positive end and only rare ly are there marked dit- of significance of the results obtained. The results in-
ferences in the item responses. dicated that all of the items significantly differentiated

helweeii t he three ili(ierent kinds of fiidlii ies~ hut only
S Moi~ t lc t ai kd inlo,ui;iliuii . iiiiliitliiig nieauis iiul on two itenis was i l icuc usiuked ;ugieeuui e uit wi l luiuu

stauit laurl devi alu&uns and samp le Si/C S liii t h e  th ree Luuids lj cuIiI ics .ui~1 uuiaikcsl (h( IICICIICCS I)elwccuu g i u H u p  uua— :ins .

of facilities , is presented in Table A S . Inspection of t h is These items were 1)1 ight ly lighlcd/diinly ligliled and
table shows that the standard deviations are relatively clulteredf unduttered . These two items could he ques-
large , indicating that individual subjects varied in how tioned on other grounds, e.g., internal consistency. AJI
they responded to the items on the 100-mm semantic of the other reliabilities of individual ratings were corn-
differential scale. From a psychometric point of view , parative ly low. Although the reliability of the average
higher agreement would be a desirable result , in t hat ratings looks substantial , these averages are iniluenced

S firmer guidelines for the design of ideal facilities would markedly by the number of ratings per facility. Wit h a
S be provided, relatively large sample of responden ts desc rib ing each

facility, rel iabili ty of the average ra tings look s h ighl y
S To examine the statistical significance of the dif- impressive ; yet these must be interpreted cautiously

ferences between item means, intraclass correlations because of the low results obtained for the reliability
were computed on the three sets of means (Table A6). of individual ratings. Stated alternately, t here was a

S The intraclass correlation is an ideal statistic for corn- substantial amount of overlap by participants in how
paring the significance of differences between means they rated the different types of facilities: the semantic
for these kinds of data. The three different types of differential scale items were not very sensitive in
facilities are treated as three different classes , and van - producing marked differences in means , even t hough
ations wit hin the facilities in conjunction with the all of the results obtained met the test of statistical
differences between facilities are used to examine significance.
the within versus between group variance.8

Comparisons Within Type of Facility
S TM More mntor mat ion concerning th is stati s tic is presented in A numbel of di iterent kinds of comparisons within

B Wj n~r, Statistical Principles in Fxperime,utal lh’.cign types of facilities . i.e.. dining halls . BOQ, etc.. can betMc( ,raw-UilI, 19621. p 124; E. A. Ilagg ard , Intraclass currela- S

non and the Analysis of Variance (Dryden Press, 1958); and made . Previous research has already denionst rated that
R. 1. Ebel, “Estimation of the Reliability of Ratings,” Prcy/ no- the semantic differential scales can measure perceived
,netrika , Vol 16(1951). pp 407-424. differences between an existing and an ideal dining hail

Table AS
Means and Standard Deviations on Ideal Items for the

o Dining Hall, BOQ, and Wristwatch Samples

Dining Hall BOQ Wristwatch
(N = 534) (N = 287) (N = 49)

Variables X S.D. X S.D. X S.D.

Brightly/Dimly Lighted 48.25 30.26 73.5 5 19.40 64.08 23.94
Noisy/Quiet 75.34 25.52 86.97 12.38 86.71 18.71
Crowded/Uncrowded 74.20 27.22 79.96 18.71 73.98 26.66
Ugly/Beautiful 77.46 24.73 83.67 14.23 79.35 22.71
Drab/Colorful 79.46 25.08 80.08 14.64 63.55 24.02
Unpleasant/Pleasant 82.62 24.20 89.30 10.74 82.86 18.64
Uncluttered/Cluttered 29.76 31.21 76.57 25.14 72.53 27.01
Uninviting/Inviting 83.86 25.09 88.25 11.95 67.53 23.88
Run Down/Well Kept 86.66 20.16 90.52 10.41 88.55 18.30
Poorly/WeflOrganized 83.41 26.32 89.55 11.52 86.45 19.19
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t’acility. Furthermore , t he scales can also measute per- These higures document the previous research hindiugs
ce ived differences in dining halls before and alte t that t h e  semantic dilferential scales do produce marked
extens ive remodeling. Thus , there is no question that differences between the existing and the ideal on each
the semantic differential scales have some important oh’ the locations studied . In each case , the rating of the
advantages in assessing facilities. However , as pointed existing facility is considerably lower than that of the

S out ear lier , t hey also have some problems and could be ideal facility on each ot’ t he semantic differential items.
supplemented with additional measures to make a
more effective measurement system. An important question concerning these data is the

S extent to which the semantic differential scales can
In this section, a somew hat different perspective is also differentiate among sites; that is, are the ratings of

used to make within-facility comparisons, e.g., the the existing characteristics of the sites significantly
sensit ivity of the semantic differential items in dis- different across the different locations? To answer this
tinguishing between existing BOQs. Data on the existing question, intraclass correlations were computed on

S 
and ideal items for each location are presented in each of the semantic differential existing items to see
graphic form. Comparisons of the existing and ideal if the item means of the various locations differed. The
item means on the BOQ data for each location are intraclass correlation results are presented in Table A8

S 
presented in Figures A2 through AS. The existing and for the existing and ideal items. The majority of the
ideal item means for each location are presented in existing items were significant at either the .05 or the
Table A7. .01 level , although the reliability of the individual

Table A6
Intraclass Correlations on Ideal Items

Reliability of Reliability of F
Variable Average Rat ings Individu al Ratings df 2, 835

Brightly/Dimly Lighted .99 .27 78.272
Noisy/Quiet .96 .11 27.719
Crowded/Uncrowded .80 .02 4.9 17
(Jglymneautifut .86 .03 7.120
Drab/Colorful .92 .05 12.175
Unpleasant/Pleasant .89 .04 9.506
Uncluttered/Cluttered .99 .54 239.65 3
Uninviting/Inviting .95 .08 19.065
Run Down/Well Kept .77 .02 4.278

S Poorly/Well Organized .85 .03 6.715

Table A7
o Existing and Ideal Item Means for Each ROQ Location

Leonard
S Lewis Bliss Meade Wood

Variable Exist ing Ideal Existing Ideal Existing Ideal Existing Ideal

Brig htly /Dimly Lighted 58.36 64.82 51.46 74 .55 42.47 74. 11 44.33 75.69
Noisy/Quiet 58.09 85.09 49 37 87.84 48.30 88.5 1 56.26 84.05
Crowded/Uncrowded 50.88 79.94 58.61 81.55 44.38 79.47 47.16 77.90

S Ugly/Beautifu l 36.82 82.35 39.05 83 63 33.68 85. 12 46 .27 82.98
Drab/Colorful 35.56 76.71 35.84 80,29 26.88 81.36 4123 8(1.33
Unpleasant/Pleasant 46.09 88.26 5(J .14 88.80 4 1 34 911.04 S4.66 89.8’!
Uncluttered/Cluttered 4924 76.74 55.63 71 ,59 44.91 K I t S  . 2.24 18.74 5

Uninviting/Inviting 38.79 85.15 45.37 87.45 3436 90.08 51 .13 89.13
S 

Run Down/Well Kept 49.71 90.91 52.32 89.99 45.43 91.19 60.08 90.36
Poorly/Well Organized 48.59 91.12 54.89 89.48 46.48 88.34 55.92 90.34
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Figure A2. Comparison of the existing and ideal item means
on the BOQ data—Fort Lewis.
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Figure A3. Comparison of the existing and ideal item means
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Table AS
Intraclass Correlations of BOQ Data

Reliability of Reliability of F
Variables Average Ratings Individual Ratings df 3, 270

Existing-
Brightly/Dimly Lighted .77 .05 4.3461*
Noisy/Quiet .45 .01 1.807
Crowded/Uncrowded .79 .05 4.7981*
Ugly/Beautiful .73 .04 3.667*
Drab/Colorful .79 .05 4.6571*
Unpleasant/Pleasant .73 .04 3.698
Uncluttered/Cluttered .62 .02 2.615
Uninviting/Inviting .85 .08 6.677*1
Run Down/Well Kept .72 .04 3.548*
Poorly/Well Organized .62 .02 2.612

S Ideal:
Brightly/Dimly Lighted .64 .03 2.780
Noisy/Quiet .36 .01 1.562
Crowded/Uncrowded — .81 — .01 .551
Ugly/Beautiful —1.27 — .01 .440
Drab/Colorful — .25 .00 .798

S Unpleasant/Pleasant —2.27 — .01 .306
Uncluttered/Cluttered .52 .02 2.071
Uninviting/Inviting .36 .01 1.551
Run Down/Well Kept —4.06 — .01 .198
Poorly/Well Organized — .82 — .01 .551

11p < O l 1p < 0 5

S 

ratings is low. These results indicate that the semantic Similar procedures were followed for the analysis of
differential items do differ across locations. This is dining hall data. Figures A6 through AlO graphically

S 
important information, for it indicates that if total present the semantic differential item means showing
scores per location were developed across all of the the items’ capability to differentiate between existing

S items within a questionnaire, a normative base could be and ideal dining halls. Again, in almost every case , for
S built indicating how a particular location compared to every location, there were clear differences between

5,’ all other locations. This would provide useful informa- the existing and ideal items across the locationsstudied.
(ion to the facilities engineer concerning the extent to Table A9 presents the item means for the dining hall
which renovations , if any, were warranted, data. These means were tested for significant differences

via intraclass correlations (Table A lO) . The data again
Also shown in Table A8 are the results for the ideal indicate that the existing item means did differ across S

items. In contrast to the existing item results , the ideal the locations studied. The item means for the different
item means were not significantly different across the locations were typically significant at the .01 level ,
various locations. This is a desirable result , one which showing that if’ total scores were developed for each
would be expected if the semantic differential items facility a relatively sensitive measure could be developed
had utility. Ratings of the ideal dining hall do not need to define the extent to which the particular location
to be collected after an adequate norm base has been needed renovation.
developed, because the characterist ics of the ideal
dining hall across locations are not significantly dif- For the ideal items, the general finding was again oneS ferent. of no significant differences between ideal dining halls S
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Table A9
Existing and Ideal Means for Each Location—Dining Hall Data

S Travis I Minot Homestead Travis 3 Travis 7
-

S Variable Existing Ideal Existing Ideal Existing Ideal ExI~ting Ideal Fxiating Ideal

Brightly/Dimly Ligh ted 51 .95 4702 53.50 48.81 57.42 46.29 4t).86 43.27 39.112 S4.67

S Quiet/Noisy 75.09 23.88 59.02 23.17 71.19 22.88 65.92 28.43 71.bt) 28 37

Crowded/Uncrowded 31.46 72.07 33.70 76.25 22.36 78.00 33.00 70.47 26.83 72.1)5
Ugly/Beautiful 20.01 78.34 52.50 80.03 28.16 78.33 37.61 75.36 21.2 1 73.34
Colorful/Drab 77.05 20.52 43.44 19.64 63.80 20.39 54.12 22.74 68.24 24.43
Unpleasant/Pleasant 20.44 82.38 52.17 84.32 32.19 85.53 45.88 80.82 24.69 78.44
Cluttered/Uncluttered 33.06 74.24 48.08 74.20 33.30 74.99 45.84 72.15 27.64 68.42
Inviting/Uninviting 77.07 11.81 51.85 16.34 67.99 14.41 59.73 17.47 74.84 23.87
Unusual/Usual 53.49 33.09 56.62 38.36 58.76 35.46 47.65 30.03 54.31 34.07
Well Kept/Run Down 66.92 13.84 35.69 10.81 53.26 11.95 40.34 14.34 62.99 19.10
Poorly/Well Organized 29.51 81.65 52.17 85.44 33.44 85.93 46.20 81.95 32.48 80.66

Table AlO
Intraclass Correlations of Dining Hall Data

Reliability of Reliability of F
Variables Average Ratings Individual Ratings dl 4,525

-
~ b.xisiing: 5

Brightly/Dimly Lighted .87 .06 7.906’~
S Quiet/Noisy .88 .07 8.346’

S Crowded/Uncrowded .67 .02 3.065
Ugly/Beautiful .97 .27 39.674~’
Colorful/Drab .96 .18 23.6445*

S Unpleasant/Pleasant .97 .22 30.150*5
(‘luttered/tJncluttcred .91 .09 I l.l55~’
Inviting/Uninviting .94 .12 15 .827”
Unusual/Usual .35 .01 1.530
Well Kept/Run Down .96 .20 26.700”
Poorly/Wel l Organized .94 .12 15.599”

S Ideal:- ‘ Brightly/Dimly Lighted .44 .01 1.784
Quiet/Noisy .13 .00 1.151
Crowded/Uncrowded .29 .00 1.406
Ugly/ teautiful .22 .00 1.276
Colorful/Drab — .65 .00 .608
Unpleasant/Pleasant .29 .00 1.399

S Cluttered/Uncluttered — .32 .00 .757
lnviting/Uninviting .68 .02 3.102’
Unusual/Usual — .10 .00 .907
Well Kept/Run Down .61 .02 2.5811
Poorly/Well Organized — .11 00 .91)5

“p .01; ‘p .05

36

-

~~ ~~~~~~~~~~~~~~~~ ~~~~~ 
5, 

~~~~ ~~~~~~~~~~~ ii



-~~~~~~ - _

across ( lie locations studied. Sta ed alternately, ~‘nce a l)ressc l. I). 1.. et il .. -Inn , / -~vnih Thiu.cing: Pr cfrrenee.r
cou parat ive ly largc samp le of ratiitg s on t h e  ideal diiiiitg and - I t ij iu ~l <s al ’oui Housing l, iieru ’rs . So !  I! !:
hull WaS obtained , collecling more data would no I ’re~heiors of SaiisJaeiion it ’l l /s Housing Inls.’rio,.s
longer be necessary, since the ideal means of dining (‘FRI5 Technical Report I)-48/Al)A0l I 187 (Cl:RL.

S halls across the locations studied did not differ. Aps iS 1975).

To summari,.e, t he intraclass couelation results of Gibbs , W .. th,nparative Study of consumer Attitudes
t he existing and ideal semantic differential items sup. at l’I,ree Air Force Dining Facilities. Interim Re-
port t he further use of these items. The existing items port l)-40/ADA0007 I I (CERL. 1974).
success fully discriminated between different locations
on both BOQs and dining halls. Equally important , Gibbs , W ., comparisbn ofc’onsumer SatisJ~ction Before
there were no significant differences among the ideal and After Dining Facility Renovations at Travis

S items on either dining halls or BOQs. However , the AFB, CA , Technical Report D-28/AD784056
level of sensitivity of the existing items in discriminating (CE R L, 1974).
between different locations was relatively low. A total
score across the existing items would increase the Ebel, R. 1., “Estimation of the reliability of ratings ,”
sensitivity of the items in measuring characteristics of Psychometrika, Vol 16 (1951), pp 407424.
facilities. Other kinds of items could be expected to be
more sensitive in discriminating the unique character- Ellison . R. L., C. Abe , D. G. Fox , and K. E. Coray,
istics of the facilities at each location and thus would Validation of the Management Audit Survey
be a valuable supplement to the semantic differential Against Employment Service Criteria (U.S. Depart.
items. ment of Labor, Employment and Training Admin-

istration , June 1976).

RE F ER ENC ES Haggard, E: A., Jr itraclass Correlation and the A nalvsis
of Variance (Dryden Press, 1958).

Brauer, R. L., and D. 1. Dressel, C’oncepts j ar the Nunnally, J. C., Psychometric Theory , (McGraw-Hill,
Generation , Communication, and Evaluation of 1967).
Habitability Criteria , Special Report D-78/ADA-
04 1187 (U.S. Army Construction Engineering Winer , B. J., Statistical Principles in Experimental De-
Research Laboratory [CERL], 1977). sign (McGraw-Hill, 1962).
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