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Goal: Argue that it is both feasible and useful to reduce the metric Study 1 Summary of Proposed & Demonstrated Benefits

N = 94 (69 females, 25 males; mean age = 18.5, SD = 2.2, range = 17 to 30), UWO undergraduates participated for course credit

CCT score (mean number of cards turned over) RPS score

Example: Study 1 task-persistence self-report

0.407

$6 sure
$6 sul

0.307

JACOB COHEN (1994)

: : : : : : Calibrated non-arbitrary metrics could be useful in the following ways:
arbitrariness of psychological instruments used in basic research. Need for Cognition Task Persistence y g way
L 1. Help in the interpretation of data |_: T U R =
- N I I R . a. Enhance the interpretability - I
Definitions 2 - L | of statistical effects E T e
3 2 060 ‘\{ %$znn- ) . . EZ 2,00 % 1 1 (»1OSD) o % 18 1 .
. _ L . S5 R B | Example: Study 1 NFC
Metric: unit of measurement quantifying the amount of something. sl ., ] mm P y fu| s 5o |
LT R . R | 8 ° MMR re-analyses of  —— o ———
. - . . - a1l :;j- 0.20 é g Z:: 5 8 g E Z_:Z: ° o : ° : ,H r I. 2 score (-1 SD) Score (+1 D) owsccgr:szl:nsllg;sness ig Sczc;:s((;lelznslgl)mness
Arbitrary metric: when it is empirically unknown where a i S ke E o o O'Hara et al. (2009)
g!Ven score I(I)cates an |nd|V|c(IjuaI on the undgrlymg psychological T UE B e e b. Facilitate the extraction of more information
Imension (Blanton & Jaccard, 2006a, 2006Db). il o
( ! ’ ) ' Example item: “Thinking is not my idea of fun.” (reverse-coded) E — - - - — from data pa‘tterns 2 25 - 2"
ol (5-point scale: extremely uncharacteristic-extremely characteristic) xample |t§m. |WI!| keep trying the same f[hlng over again even when I_have not haq success the first time. 2 20 £ ool
o Sonsuet X (Cacioppo et al., 1984) (4-point scale: very untrue, not at all like me-very true, very much like me) (Steinberg et al., 2007) Exam ple Stu dy 3 CCT gE 20 1 5
Virtually all instruments in psychology have an arbitrary metric. | . . 53 °
Enhance interpretation of mean difference at 5]
St U d 2 different locations on the scale; experimental g N |
et y effects found at different ranges in CCT metric Teenagers Aduts
N = 97 (50 females, 47 males; mean age = 18.9, SD = 1.3, range = 17 to 25), UWO undergraduates participated for course credit would mean something different psychologically | (Figner et al., 2009, Exp 3) | e e e e A e A e
Self-enhancement 5 . 4= 57
Background Inspirations T el o | ¢. Overcome limitations of null hypothesis 1
o - X 2., RS N I : significance testing (NHST) Sl
Development of Instruments in the Natural Sciences S <] [ S IO R S S S : Example: Study 3 BART 55, ] .
: : : s %% o o oo | 3% o o | 0109 o - - - - = 5
Early thermoscopes (i.e., thermometers) and hygrometers had scales with e E, Al 5% o o o o Re-interpret Benjamin & Robbins (2007) | > . -
. . . . . . =i ¥ S| 26 Zs £ o oo . . =
arbitrary metrics; however, eventually meaningful metrics were developed by calibrating 8 S| o 5 P O 64
instruments to relevant fixed points. a1 B & g i L o ek 510 gamble over 54 safe bot
g , s;. L 007 = T EDOH OB@EO 0 00 - oo /o a0 cwmaoo co - é 00 oeocooo co o O o O o 1 1
A s | B 20 25 30 35 40 45 50 55 60 20 25 30 35 40 45 50 55 60 2 Y 2. Facilitate construct Va||d|ty research T oo o o o e
|::§ Trait Rating Scores (1-7; Better-than-Average Trait Rating Scores (1-7; Better-than-Average BIDR Scores (0-40) . . . ] . . TE 0 oo
i E Sadgment) Sadgmanta a. Construct illumination: calibrating measure g °
u= (1) . ggﬁz.om
- Example item: To what extent does the following trait describe you: dependable Example item: “I never regret my decisions.” can Shed maore I|ght on a construct Z‘E%Emw
(9-point scale: 1=much worse than the average UWO student of my age and ge_nder, (7-po?nt .scale: 1:n.ot true, 4:s‘(‘)r’r’1ew‘rl15tt true, 7=very true; § §§,1 oo
i 4=as well as the average UWO student, 7=much better than the average UWO student) (Alicke et al., 1995) Scoring: add 1 point for each “6” or “7”) (Paulhus, 1984) Example §§ . |
Daniel Fahrenheit proposed (Study 1 conscientiousness== task persistence) ¢ . -~ -
Fahrenheit scale (1724) and 100 200 a0 400 500
BLIC Anders Celsius proposed Celsius St u d y 3 P Report Scores (Goldberg) -
Early thermoscopes using scale with Santorio’s early string hvarometer using a scale (1742), both calibrating to the N =99 (39 females, 58 males; mean age = 24.5, SD = 5.5, range = 17 to 46), UWO undergraduates paid $5 (CDN) + BART earnings - -ty . .
arbityary motnG (16111613 oaorto s arbi{rary "9 Y9 era 1612)9 same freezing and boiling points of ’ ' s > | b. Help with construct definition and construct theory: calibrating measure may help
' : water as fixed points. . . . . - - " - et
P Risk-taking u clarify conceptual ambiguities (e.g., whether construct definition too broad or narrow)
P °” Example: Study 1 conscientiousness
“’ 050 w m Failed to find metric linkages between four different conscientiousness facets
g 5 and meaningful conscientiousness behavior (# of errors found in essay task)
Past psycholo lants fool o . . . . |
PSYy . 9y 9 . | . _ LS c. Behavioral reference points could provide measurement benchmark for improving
Several prominent psychologists have uttered statements broadly consistent with the idea that g5 - .1 d/or d : bl
reducing the metric arbitrariness of our instruments would benefit our science. H S o S — measures (and/or detecting problems)

JOHN TUKEY (1969) PAUL MEEHL (1978)

0.207

The Earth Is Round (p < .05)

ing $10 gamble over
o
>
3

ANALYZING DATA: . PYeE . . . . . . : : : : : d j%, 001 ' 1
SANCTIFICATION OR DETECTIVE WORK? ! m i . I_/ ot O'Oj 100 200 30:’ 400500 . 600 700 800 900 _100')0 0501 2 sl ) ) 3 . CO n t rl b u te to th eo r etl C a.l d evel O p m e n t
JOHN W. TUKEY * ess of Soft Psychology ) Jacob Cohen Adjusted BART score mearr number of pumps on non-explosion trials EMO, .gg | ) ° ] ] ] ] .
— — N ———— e a. Aid (and allow) theoretical debates involving absolute claims

“The physical sciences have learne € more dangerous tests “ . . £ 2 0.301 .

e i a theony] has sunived, the Pt A & lrger AN B (54 OBy e Belere rfeent ok TWch ey pton do youpreler” N S Example: Study 2 self-enhancement

had been confined to “When you pull better corroborated it is” (p 24 have not learned verv much. And this ' : g 010 e ?

on it, it gets longer!" Hooke's law, the = . . y . . . . e . . . . e 0.007 H |

glastic limit. plasticity. and many other 817) is typlcally all we learn” (p_ 1001) Option A: $6 for certain  Option B: Flip a coin. Receive $10 if heads, receive $0 if tails. R . s PP PPT i a 000 e . L. ) . .

mporaniopicscoud ro have S b. Allow for more precise theorizing in our scientific language

PR IR AR “...a theory that makes precise predictions LEE SECHREST (1996) (Figner et al., 2009) Example item: “I prefer to avoid risks.” (9-point E I . h h : d : d I I.I: : 4 »
- - — - : and correctly picks out narrow intervals or “Psychologists cannot claim to have scale: totally disagree-totally agree) Xamp e ... Ig _SE Indiviadua pOSSGSS S€ _dOUth and Insecurltles' ..
H--be'”g so disinterested in our variables point values out of the range of high-guality measures if they do not (Meertens & Lion, 2008) Unsubstantiated claims and potentially misleading, given they are based on scores with
that we do not care about their units can experimental possibilities is a much have full knowledge of their Ot h er A n al S eS j N 7" ) )
hardly be desirable” (Tukey, 1969, p. 89). stronger theory” (p. 818, emphasis in [behavioral] mplications. We belive y non-calibrated metrics; this impedes accurate theorizing and interferes with theory development.

original). progress in the science of psyc,hology S am | e 1 . .
. Re-analysis of Hong & Paunonen (2009) : T : -
ol b uhered realy b concerc P N | c. Allow (or provide platform) for quantitative testing of theories (Meehl, 1978)
measures...” (p. 1071). N = 124 (82 females, 42 males; mean age = 18.8, SD = .7), UWO undergraduates participated for course credit First step for point value predictions is to make our metrics meaningful (i.e., non-arbitrary)
Extraversion Conscientiousness
4. Facilitate general accumulation of knowledge
- - - a. Metric calibration findings are valuable information in their own right
General strategy to reduce metric arbitrariness
1. Develop consensus among researchers about which particular behaviors places an i fro T b. Metric calibration approach as guiding framework for cataloguing the
individual at the very high (or low) end of the theoretical continuum of the underlying construct " " o °° guantity/magnitude of psychological effects

2. Map observed test scores to these agreed-upon theoretically-meaningful unambiguous Lo vs Eb 8 S0 a5 40 45 o0 atessFoca S Consinoness,
behaViorS1 WhICh S€erve as behaVioraI ﬁxed pOintS- BehaViorS can either be: Example (paraphrased) item: “I enjoy the company of many other people.” Example (paraphrased) item: “I try to behave within my moral principles.”
i noteworthy diﬁ:erences in behavior (e g absence or presence Of behavior) or (5-point scale: strongly disagree-strongly agree) (Costa & McCrae, 1992) (5-point scale: strongly disagree-strongly agree) (Costa & McCrae, 1992

i. gradation of a behavior (e.g., behavioral counts)

3. Test scores gain meaning with respect to behavioral reference point Sample 2: reanaysis of Tangney, Baumeister, & Boone (2004) Limitations/Caveats

c. Could also facilitate phenomenon-based research (Rozin, 2001)

. . iti . Yy T ° + ° = : = = = i i i . . . . . . .
(& then can translate scale into more intuitive metric, e g., 10° to +10 degrees rather than 1 to 7) N =157 (113 females, 44 males; mean age = 20.0, SD = 5.0, range = 18 to 55), undergraduates from large East Coast US university for course credit o Prellmlnary demonstrations: Calibration studies requires Iarger targeted SampIeS
—v— . . Self-control « Consensus required for behavioral reference points
os Characteristics of ideal behavioral reference point: 4o R

» Conceptual hurdles to overcome (e.g., multiple reference points, features of ideal beh. fixed point)

@
ik

« theoretically relevant

w
o
1

* interpretationally meaningful
* unambiguous (construct-wise)
* objective

Future directions

« Experimental approach to metric calibration
 Within-subjects approach using state-space models (Commandeur & Koopman, 2007)
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Example item: “I am good at resisting temptation.” Observational Stud ies)
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