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The Dynamic Analog Scale (DAS) is introduced as a technique for generating single-item measures of per-
sonality traits. The DAS is comprised of extensive trait definitions and an analog scale on which respon-
dents simultaneously rate themselves and others. In two studies the Big Five personality traits were
assessed with the DAS and compared to a multiple-item questionnaire that measured the same traits.

Statistical analysis supported the validity of the DAS for predicting self-reported behavioral acts, drinking
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behaviors, affect, and religiosity in ways similar to the multiple-item questionnaire. Consistent with pre-
vious research, both studies supported the viability of measuring personality traits with single items.

© 2010 Elsevier Ltd. All rights reserved.

1. Introduction

Psychologists have in recent years begun to recognize the viabil-
ity of single-item questionnaires. Job satisfaction (Nagy, 2002), sub-
jective assessments of pain and fatigue (Butt et al., 2008), and
attitudes towards advertisements (Bergkvist & Rossiter, 2007) and
the Big Five personality traits (Woods & Hampson, 2005), among
other constructs, have all been effectively assessed with single
items. Contrary to commonly held notions guided by classic psycho-
metric theory, the cited studies have shown that single-item
questionnaires can yield data with adequate test-retest reliability,
predictive validity, and construct validity. Practitioners have also
long recognized the many practical benefits (viz., brevity and ease
of administration) of working with single-item questionnaires such
as the Clinical Global Impressions Scale (Busner & Targum, 2007)
and Global Assessment Functioning Scale (American Psychiatric
Association [DSM-IV-TR], 2000). The coupling of practical
advantages and sufficient psychometric properties indicates that
single-item questionnaires are viable alternatives to multiple-item
questionnaires in the assessment of psychological constructs.

In this paper we introduce a generic and flexible technique, the
Dynamic Analog Scale (DAS), for constructing single-item question-
naires. We also present the results of two studies that support the
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efficacy of this novel approach for assessing the Big Five personal-
ity traits.

1.1. The Dynamic Analog Scale

An example DAS for the construct “Extraversion vs. Introversion”
is shown in Fig. 1 as it is generated by the Idiogrid program (Grice,
2002). As can be seen, a vertical continuous rating scale is anchored
by extreme terms: “The Most Extraverted Person Imaginable” and
“The Most Introverted Person Imaginable.” Accompanying the scale
are instructions on how the ratings are to be made (viz., by dragging
and dropping the name labels onto the scale) and detailed defini-
tions regarding the bipolar construct that comprises this particular
scale. The definitions for a given DAS are written by the psychologist
on the basis of theoretical precepts. The people to be rated are pro-
vided by the respondent. Other figures (e.g., characters from books
or movies), various selves (e.g., ideal self, ought self), or reference
groups (e.g., the typical American, the typical man my age) can also
be included in the list of people to be rated. Once the people are ini-
tially placed on the scale, they can be moved around, placed on the
same point of the scale (e.g., see “Mom” and “My Self” in Fig. 1), or
removed from the scale if the respondent is uncertain in his/her abil-
ity to judge a particular person.

A number of features thus distinguish the DAS from traditional
analog scales or multi-point rating scales, and these features can be
seen as extensions of previous research on single-item measure-
ment and scaling. First, extensive definitions of the anchors are
provided to the respondent (Woods & Hampson, 2005). Second,
the person rates himself or herself in the context of others (i.e.,
his or her “social network”) and can move the people around on



482 J. Grice et al./Personality and Individual Differences 50 (2011) 481-485

Single-Item Measurement

I8
Instructions Targel(s) and Rating Scale

h:pccph yournuned are bited to the ngkt Notaze that the acule ranges
The Moet Esteavestad Parzon [naginable to The Most Intiovertad
Pezeon Imegnkls,

[Drag and deop the pecple onto the scale to indicate thair elative Jevels of
exteaversionintioversion. Remember that you can move the people around
wfer you drop thes ceo the seale, and you can place people catop of one
wiothar o pou thenk they lie on the sume poert ofthe scale [fyou
whaolutely carmot yudge whars 10 rate 8 pezeon on the scale, you can leavs
[that person in the ares above the scals.

Prezs the NEXT butica when you heve placed af of the people cnthe
scele. Here are remenders of the definitons ..

[An Exoraverted perden 33 20m2 0t who tinda 10 focus g o her energy
towsed the ecemal world sathar Lhan 1o the tnrsr world of sdeas
Congeguaenily, whan presentad vith s naw sitalion or uofamibiar activity,
extraverts fand to junp nght in withous muach basiiation. Foc mstance, an
extraverted mele attending a Yoga class for the furst time with his wife
rrould not bestete to join in the exercises, of en extravested femele visiting
1 oports bar for the first tene would not feel untcenfortable = such anovel
selt=g Extraverta thiss tend Lo be ensrgelst ed Lend 10 seek 0wt eclivitaead
qul involve othes people Thay alio tind 10 be Lalkalive, even in loge

prerape of people, and they we cflan assertive when inleraching with other
people, even strangers.

An brtveverted person 5 someone who tends to forus his or hes eneegy ca
[the zmner woeld ofideas rathes than ¢n the extemnel world Consequently,
errovents tend Lo egproach new sXuat or unfarnral ! with
eaulicen, For inalance, sn micovirted fenale stlindng o new balet clsse,
iy prafer to walch othes studants for swhile befors trying diffesent poser,
or an infzovernted mele wttending a baskethall canp for the frst nay o first
seem overvheined by al of the new faces and novel activities. [nftovents
[thus tend to be contengplative end tend 1o seek out activitses that invelve
oee intzhate and loss overwhebung contect with other people They ae
30 not hkely to be tallative, except = stall groupa of more =itiale
silustiong, and they can sormaluneg sgpear to be alocf(datached o1
trithdranT) when tnteracling with other paopls, sspecialy sitangess

o |

Cathy->
Dad->

£— The Host Estraverted Person Inaginable

Robert—>

My ldcal Sctf—> <— Scaks Midport

Mom—> My Scli->
Mary->

~{—— The Host Irboverted Perton Inagnable

Fig. 1. Example Dynamic Analog Scale for the Extraversion/Introversion trait.

the scale during the rating process or remove a person from the
scale (Denissen, Geenen, Selfhout, & Van Aken, 2008; Goffin, Jelley,
Powell, & Johnston, 2009). Lastly, extreme terms are used to anchor
the scale in order to control for individual differences in interpret-
ing the end-point labels (Bartoshuk et al., 2002).

We assessed the efficacy of the DAS in two initial studies. First,
we assessed the predictive validity of the DAS with regard to self-
reported behavioral acts. According to Grucza and Goldberg (2007)
behavioral act reports provide efficient and meaningful bench-
marks for comparing and contrasting personality inventories. We
therefore compared the predictive validity of the DAS and a popu-
lar multi-item measure of the Big Five personality traits with re-
gard to self-reported behavioral acts. From the standpoint of
classical test theory reliability is necessary but not sufficient for
validity, and when assessing single item questionnaires test-retest
stability comes to the forefront as the most useful index of reliabil-
ity. In Study 2, we therefore addressed the immediate and approx-
imate 2-week test-retest reliability of DAS ratings while again
assessing their predictive validity regarding a number of different
consequential outcomes.

2. Study 1
2.1. Method

Data were obtained from 113 undergraduates (46 males, 67
females; mean age=21.10years, SD=3.30; 76.1% Caucasian)

who received course credit in exchange for participation.
Approximately half of the participants (N = 54) completed a popu-
lar 50-item measure of the Big Five personality traits (retrieved
from http://ipip.ori.org/ipip/; Goldberg et al., 2006) by judging
the accuracy of self-descriptive statements (e.g., “I insult people”,
“I worry about things”) using a 5-point Likert-type scale. This Big
Five Questionnaire (BFQ) assessed Extraversion, Emotional
Instability (Neuroticism), Agreeableness, Conscientiousness, and
Intellect. Cronbach alphas ranged from .75 to .92.

The remaining participants (N =59) completed the Dynamic
Analog Scale based on six bipolar traits (Extraverted/Introverted,
Agreeable/Disagreeable, Conscientious/Unconscientious, Emotion-
ally Unstable/Emotionally Stable, Open-Minded/Close-Minded,
and Intelligent/Unintelligent) with extensive definitions like those
shown in Fig. 1.! Participants completed the DAS by first providing
the names of 12 “marker individuals” (Grice, Jackson, & McDaniel,
2006) who fit the definitions for the poles of the six traits
(e.g., “the most conscientious person you know personally”) and
writing brief statements describing how each individual demon-
strated the trait in his or her behavior (e.g., “His house, just like
his life, is very disorganized” for unconscientious person).
Participants then simultaneously rated the 12 people and their actual

! The DAS definitions for Studies 1 and 2 can be obtained from the author. A more
complete report of the results from both studies is also available as is a more
thorough description of the theoretical rationale behind the construction of the
Dynamic Analog Scale.
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Table 1
Dynamic Analog Scale and Big Five Questionnaire correlations with five act
components and Self-Esteem, Study 1.

Act components E A C N 1 (0]
Dynamic Analog Scales

Gregariousness 56" 26 02 -.18 -.07 —-.09

Drinking Behavior .02 -35"  -20 .06 13 21

Isolation-Antagonism .00 —-.05 -.13 11 .07 .10

Reading -.16 .06 ~01  -30 43" 18

Creative Endeavors 27 .07 —-.05 26" .03 .08

Self-Esteem 11 .18 18 427 .09 —.06
Big Five Questionnaire

Gregariousness 48" A7 10 .16 —.03

Drinking Behavior .25 -.23 -.19 .07 -.09

Isolation-Antagonism  —.30" -31"  —.17 14 -11

Reading —.06 38" 22 =29 38"

Creative Endeavors -.22 -.17 —-.03 11 .08

Self-Esteem 21 .07 26 —-52"  —.02

" p<.05, two-tailed.
" p<.01, two-tailed.

and ideal selves (14 people, total) on each of the dimensions. The DAS
was administered in Idiogrid (Grice, 2002) which automatically
delineates a scale that yields scores ranging from —200 to +200.

After completing the BFQ or DAS participants responded to 61
behavioral acts (e.g., “I hugged someone”, “I broke a promise”) that
were collated from previous studies of human personality (Buss &
Craik, 1981, 1983; Grucza & Goldberg, 2007). Participants were
asked to rate how often they engaged in the behaviors on a 5-point
Likert-type scale ranging from “never in my life” (scored 0) to “more
than 12 times in the past year” (scored 4). The act ratings for the 113
participants were reduced to five, Varimax-rotated orthogonal prin-
cipal components that explained 38.56% of the total item variance.
Based on the factor score coefficients and loadings (see Grice,
2001) the components were labeled (Gregariousness, Drinking
Behavior, Social Isolation-Antagonism, Reading, and Creative Endeav-
ors) and then scored using Thurstone’s regression technique based
on all 61 items. Finally, participants completed the Rosenberg Self
Esteem Inventory (Rosenberg, 1965) using a 7-point Likert-type
scale (o =.87).

2.2. Results

Descriptive statistics indicated that for both the actual self rat-
ings on the DAS and the BFQ scale scores the typical student con-
strued himself or herself as extraverted, agreeable, conscientious,
emotionally stable, and intelligent or open. The predictive validity
coefficients between the two sets of trait measures and the five act
frequency component scores and Rosenberg Self-Esteem Inventory
are presented in Table 1. As can be seen, the overall pattern of cor-
relations was highly similar for the DAS and BFQ. In fact, z-tests
indicated that only the correlation between the Writing Behavior
component and Extraversion was significantly different between
the DAS (r=.27, p<.05) and BFQ (r=-.22, p<.11) groups
(z=2.57, p <.01, two-tailed). For the DAS group Writing Behavior
was weakly associated with Extraversion while for the BFQ group
Writing Behavior was weakly associated with introversion. It is
also of interest to note that Reading was significantly correlated
only with DAS Intellect and not with Openness, thus indicating that
the two measures were not identical even though they were mod-
erately correlated (r=.55, p <.01).

3. Study 2

In Study 2 we sought to directly compare the DAS and BFQ in
predicting drinking behaviors, religiosity, and affect, which are

considered “consequential outcomes” in personality research (see
Ozer & Benet-Martinez, 2006). Reliability was also addressed by
administering the DAS three times on two different occasions to
measure immediate and approximate 2-week test-retest stability.
Finally, the DAS definitions were modified to increase their read-
ability and to decrease the potential desirability of some of the trait
poles (e.g., neuroticism is not a desirable self-description). Trait
terms were also replaced by generic labels (e.g., “A-1" for agree-
ableness, “1-A” for disagreeable) in the definitions and on the scale
anchors.

3.1. Method

One-hundred fifteen undergraduates (45 males, 70 females;
mean age = 19.96 years, SD = 3.29; 80% Caucasian) participated in
exchange for course credit. Of these participants, 87 (76%, 34
males, 53 females) returned for the second testing occasion,
although complete data were obtained for only 75 participants.

DAS definitions were written for the Big Five traits: Extraverted|/
Introverted, Agreeable/Disagreeable, Conscientious/Unconscien-
tious, Emotionally Stable/Emotionally Unstable, and Open-Minded/
Close-Minded. Intellect was omitted to reduce participant fatigue.
For approximately half of the participants, the generic labels in the
extended definitions were reversed (e.g., A-1 was disagreeable, 1-A
was agreeable) as was the order in which the trait descriptions were
presented for each pair and on the rating scale.

Participants also completed, in counterbalanced order, the Daily
Drinking Questionnaire (DDQ; Dimeff, Baer, Kivlahan, & Marlatt,
1999) that assessed the estimated number of weekly drinks con-
sumed; the Drinking Frequency Questionnaire (DFQQ; Dimeff
et al., 1999) that assessed the highest number of drinks consumed
on a single occasion (1=“no drinks” to 11 =*“19 or more”); the
Positive Affect Negative Affect Schedule (PANAS; Watson, Clark, &
Tellegen, 1988; Cronbach’s alphas ranged from .79 to .88); the
Religious Orientation Scale (ROS; Allport & Ross, 1967) that yielded
scores for Internal Religiosity and External Religiosity (alphas: .74 to
.91); and the 50-item Big Five Questionnaire used in Study 1 (alphas:
.82t0.91).

Participants were tested on two occasions separated by
1-3 weeks (M =9.73 days, SD =4.03 days). On the first occasion
participants initially completed the DAS as described above. They
then completed the PANAS, DDQ, DFQQ, and ROS in counterbal-
anced order. After completing the questionnaires, participants
again rated the same people (self, ideal self, and ten others) from
the initial DAS using the same trait definitions presented in the
same order. For the second testing occasion the participants began
by first rating the same people from the first occasion on the DAS.
The order in which the pairs of trait labels were presented (e.g.,
“A-1" vs. “1-A”, as described above), however, was randomly
determined. Participants then completed the PANAS, DDQ, DFQQ,
ROS, and the BFQ in counterbalanced order. The BFQ was not
administered on the first occasion due to concerns of fatigue
resulting from conducting the DAS ratings twice.

3.2. Results

With regard to the ratings for the actual self on the DAS, the par-
ticipants were highly consistent across the two administrations for
the first occasion. Specifically, the Pearson correlations between
the actual self ratings were all above .80 for Extraversion (.85),
Agreeableness (.85), Conscientiousness (.85), Neuroticism (.81),
and Openness (.86) (Mdn =.85). Comparisons of the first and sec-
ond administrations of the DAS to the third administration con-
ducted approximately 2 weeks later yielded less impressive
correlations. The correlations between the actual self ratings from
the first DAS grid on the first testing occasion and the actual self
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Table 2

Pearson correlations between Dynamic Analog Scale ratings, Big Five Questionnaire, and external criteria, Study 2.

Criteria First occasion Second occasion

Dynamic Analog Scale Dynamic Analog Scale Big Five Questionnaire

E A C N 0] E C N 0] E A C N [
Drinks per week .02 —-.03 -21" —.04 -.07 .05 .01 -.01 -.15 —-.09 15 —-.03 10 -3 —.04
Most drinks .02 -.16 -17 —-.08 -.12 —.04 -.07 .10 -.19 —-.08 .09 -11 13 —-.06 .07
Negative Affect -.33" .00 -.20 427 -.15 -.23" .06 -.15 427 -10 -.18 .00 -.12 577 .09
Positive Affect 24" 277 25" .06 26" 27 18 24" -.05 11 427 .16 20 -22° .20
Internal Religiosity 22 29 -.01 21 —.06 13 17 -.18 26" -.05 18 23" -11 11 -.22"
External Religiosity = —.01 227 .02 15 -.10 —.04 28" .03 .16 —-.06 -.09 21 —-.05 297 —21"

Note: Values for First Occasion are based on averaged actual self ratings. Despite significant skewness in the drinking measures, Spearman’s p correlations were highly similar

to the tabled Pearson correlations.
" p<.05, two-tailed.
" p<.001, two-tailed.

*

ratings from the second testing session were lower (.60-.75,
Mdn = .67), as were the correlations between the actual self ratings
from the second DAS grid on the first occasion and the self ratings
from the second testing session (.63-.82, Mdn = .69). The immedi-
ate consistency for the DAS was thus higher than the approximate
2-week consistency.

By way of comparison, the test-retest correlations (listed in
parentheses) for the PANAS Positive (.70) and Negative (.70) Affect
scales and for the ROS Internal (.94) and External (.86) orientation
scales were in the moderate to high range. The total number of
drinks consumed weekly was also fairly stable across testing
occasions (.81) as was the estimated highest number of drinks con-
sumed on a single occasion (.93).

Given the high correlations between test administrations the
two DAS grids from the first testing occasion were averaged. The
mean actual self ratings were then correlated with the drinking,
emotion, and religiosity measures, and the results reported in
Table 2. As shown, the DAS ratings for the Big Five traits were sta-
tistically related to a number of the external criteria.

Table 2 also shows these results were highly similar to those for
the second testing occasion with regard to the magnitudes and
signs (not necessarily the statistical significance) of the correlation
coefficients. Several differences were noted, however; foremost,
the assessed drinking behaviors were not significantly correlated
with any of the Big Five traits on the second occasion. On the first
occasion, the estimated number of drinks per week was negatively
correlated with Conscientiousness. Additional minor differences
can be seen in the table.

The correlations between the DAS actual self ratings and corre-
sponding BFQ scale scores were all positive and moderate in mag-
nitude. The lowest correlation was observed for DAS Openness and
BFQ Intellect (r=.22), which is not surprising given these con-
structs are not identical, as shown in Study 1. The other correla-
tions ranged from .54 (Agreeableness) to .64 (Neuroticism/
Emotional Instability).

In order to evaluate the unique predictive capability of each
measured trait, the DAS actual self ratings and BFQ scale scores
were entered into multiple regression models. The different crite-
ria served as the dependent variables in the models. Each model
was evaluated for assumptions and statistical anomalies, and re-
sults revealed significant skew in the residual values for all but
the Internal and External Religiosity dependent variables. Conse-
quently, a more conservative p-value of .01 was used to determine
statistical significance for the offending models.

Results of the analyses for the two drinking dependent variables
mimicked the correlations reported in Table 2; specifically, the
overall regression models were not statistically significant (R? val-
ues <.11), although the regression weight for the DAS Neuroticism
actual self ratings as a predictor of the maximum number of drinks

was nearly significant (f = -.34, p <.024). The regression model for
Negative Affect was significant (R® = .45, p <.001), with the BFQ
Neuroticism (8 =.53, p <.001) scores as the only significant predic-
tor; whereas Positive Affect was significantly (R? =.28, p <.004)
predicted from BFQ Extraversion (f=.39, p <.010). With regard
to the two ROS scales, Internal Religiosity was significantly pre-
dicted (R*=.26, p<.009) from BFQ Intellect (f=—-.31, p<.014)
and DAS Neuroticism (8 =.29, p <.040), whereas External Religios-
ity was predicted (R? = .30, p <.002) from BFQ Neuroticism (8 = .38,
p <.007), BFQ Intellect (8= —.34, p <.006), and DAS Agreeableness
(B=.29, p<.028). The absolute magnitudes of these effects were
not very large, but they indicated that, when competing for the
same variance in consequential outcomes, the explanatory power
of the DAS was comparable to the BFQ.

4. Discussion

The results of these two studies offer initial support for the
Dynamic Analog Scale (DAS) as a generic, viable approach for sin-
gle-item measurement. Participants completed the novel proce-
dures with very little difficulty in both studies, and examination
of the exemplary behaviors listed by the participants for the people
they named for each of the traits also revealed clear understanding
of the definitions. In both studies the participants generally rated
themselves as extraverted, agreeable, conscientious, emotionally
stable, and intelligent or open on the DAS. This general profile
was also found for the 50-item Big Five Questionnaire (BFQ) scale
scores. In Study 2 the ratings for the actual self on the DAS were
found to be highly correlated with the BFQ, and the test-retest
reliability coefficients also compared favorably across the two
measures. These results were consistent with other studies sup-
porting single-item measures of self-report constructs (e.g., Woods
& Hampson, 2005). As has been pointed out, however, predictive
validity is the most important criterion for judging the efficacy of
brief and single-item measures (Burisch, 1997), and in this regard
very few differences were found between the DAS and the BFQ.
Both measures modestly predicted Gregarious and Reading behav-
iors and Self Esteem in Study 1, and affect and religiosity in Study
2. While a few differences were noted, overall the effect sizes for
both the DAS and BFQ were not very large, thus failing to yield a
clear advantage for either measure. The effect sizes were moreover
typical of those reported in other studies of the Big Five personality
traits; and the general conclusion to therefore be drawn is that the
DAS is as effective in predicting consequential outcomes as the BFQ
and other multiple-item questionnaires, but consistent with prior
research the validity coefficients are modest in magnitude.

Given the DAS was not statistically superior to the 50-item BFQ
in these two studies, the argument could be made that the latter
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method is to be preferred. After all, the BFQ is freely available and
can be conveniently administered in paper-and-pencil format, via a
computer program, or even via the Internet. The BFQ also has a
longer track record regarding its psychometric properties which
can readily be understood in the context of the classical true score
or domain sampling models. Nonetheless, there are a number of
attractive features of the DAS that warrant further investigation
and may yet prove its superiority. First, the DAS is flexible and per-
mits discriminating between constructs that may have subtle differ-
ences. Study 1 above demonstrated that Intellect and Openness to
Experience can be defined uniquely to yield significant differences,
and potentially improvements, in predictive validity coefficients.
The analog-like structure of the DAS may additionally be considered
as propitious for maximizing predictive validity compared to single
item Likert-type scales (Russell & Bobko, 1992), and the work of
Goffin and his colleagues (2009) indicates that ratings involving so-
cial comparisons may also help maximize criterion validity. Second,
the work of Bartoshuk and her colleagues (2002) on “supertasters”
has shown that using extreme anchors on rating scales may control
for different internal set-points individuals may attach to the scale
labels. Manipulating the scale anchors may also provide an avenue
to explore personality disorders using the Big Five or other traits.
Recent research has in fact begun to employ just such a strategy in
conceptualizing personality disorders as extreme manifestations
of dimensional traits (Mullins-Sweatt, Jamerson, Samuel, Olson, &
Widiger, 2006). “Excessively introverted” and “excessively agree-
able” are examples of scale anchors used in this novel research.
Third, the DAS may prove useful in cross-cultural studies of person-
ality that rely on the translation of inventory items (e.g., Mottus,
Pullmann, & Allik, 2006). Given that the DAS uses extensive trait
definitions, greater care can be taken to insure that the persons
understand the meaning of the translated terms. In summary, the
DAS is a flexible and generic technique with a great deal of potential
to measure a variety of self-report constructs, and results from the
two studies above support its continued investigation.
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