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This article reviews various new approaches to assessing personality. They are divided
into five areas: big data, wearable technology, gamification, video-résumés, and auto-
mated personality testing. These are briefly described and the available evidence for their
psychometric properties considered. At this stage there is more absence of evidence of
the psychometric properties of these new approaches than evidence of absence of their
validity. Thereislimited, but growing, research on each of these methods that may offer
new and improved ways of assessing personality. Test publishers and consultants report
that their clients, interested in assessment, are eager to exploit the new technologies
irrespective of there being good evidence of their reliability and validity.
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Most people correctly assume that self-reports and interviews are the most common ways to assess
personality (Chamorro-Premuzic & Furnham, 2012). The limitation of these methods, specifically
dissimulation, impression management, and self-delusion, has meant that researchers have sought
other, and better, methods to assess personality. There are also other factorsthat have led researchers
to explore new methodologies to measure personality, including reduced costs, reactions by
test-takers, and improved psychometric validity. For instance, studies have shown that personality
traits can be predicted from online behavior (Amichai-Hamburger, 2007; Amichai-Hamburger &
Hayat, 2013).

It is difficult not to be aware of developments in the psychological assessment of people.
Consulting psychologists often lead the trend in developing and using new measures. Some work
closely with new start-ups that attempt to exploit the opportunities that new technology offers to
assess people more accurately, easily, and cheaply. Many are early adopters, indeed even pioneers,
in the field. Others find that it is client demand that causes them to investigate, and then use, new
tools and techniques that show that they are at the cutting edge of psychometrics (Furnham, in
press). Some will inevitably be in the late mgjority, while others might even be laggards. The
question for many must be the investment of time and money in techniques that in the end fail to
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deliver what they promise and may indeed cause many additional problems. This article sets out to
help people navigate this brave new world.

There are plenty of speculators and futurologists in this area, both academic and nonacademic,
the latter often being science journalists, practitioners, and consultants. An example is McHenry
(2017), himself both an academic and a test publisher. He made five assertions about the future of
psychometric tests:

(1) Smartphones will replace computers for employee assessment. (2) High-quality psychometric testing
services will be sold direct to consumers. (3) Advances in the neuroscience of personality will reveal
which are the most valid individual differences to measure and how best to measure them. (4) The digital
badging movement, coupled to the use of Big Data and new forms of digital CV, will render many of the
current applications for high-stakes testing redundant. (5) The basis for employee development will in the
near future be derived from the data yielded by wearable devices and not from psychometric tests. (p. 268)

Others have discussed issues such as the use of mobile devices (Arthur, Doverspike, Mufioz, Taylor,
& Carr, 2014; Illingworth, Morelli, Scott, & Boyd, 2015; Morelli, Mahan, & Illingworth, 2014) and
big data (Guszcsa & Richardson, 2014) for the assessment of individuals at work.

Every generation of personality researchers has attempted to exploit the technology of their
time. Two of the most famous personality theorists of the 20th century, Hans Eysenck and Raymond
Cattell, were particularly imaginative in trying to invent new ways of measuring personality.
Eysenck explored many different methods based in biology (the lemon-drop test) and electricity
(electroencephalogram techniques), and he considered mechanical tasks (pursuit-rotor task; Ey-
senck, 1967); Cattell completed along book on the “objective” measurement of personality (Cattell
& Warburton, 1967). Indeed, for nearly 40 years, there has been an interest in the relationship of
personality and salivation (Corcoran, 1964; Deary, Ramsay, Wilson, & Riad, 1988). Current
technology, particularly brain scanning, appears to offer even more and better opportunities to study
individual differences (Finn et al., 2015).

The majority of research has defined personality based on the five-factor model, which suggests
that there are five dimensions (Extraversion, Agreeableness, Conscientiousness, Neuroticism, and
Openness) that serve as the building blocks to personality (Furnham, 2008). There is a significant
amount of research studying the Big Five in relation to academic achievement, cultural differences,
personality disorders, and work success, just to name a few.

For nearly two decades, researchers have noted the possibility of using the World Wide Web to
do personality research (Buchanan & Smith, 1999). Chapman and Webster (2003) pointed out 15
years ago that the new assessment technologies (predominantly the Web) have specific goals:
improve efficiency, enable new screening tools, reduce costs, standardize the human-resources
system, expand the applicant pool, promote the organizational image, and increase applicant
convenience. There are now companies that track huge numbers of people on the Web and build
various profiles, though not following any classical or modern personality theory.

However, there are also unintended consequences and effects of these developments. Thus, the
use of the Internet does expand the applicant pool but also increases the number of underqualified
and out-of-country applicants. It is not difficult to be flooded with inappropriate applicants in the
sense that many people lacking the required and specified qualifications, experience, or place of
domicile apply online because it is so convenient, quick, and easy. Thereis also the loss of personal
touch that both assessor and assessee value and respect. There are further concerns about cheating
if timed ability tests are used. In addition, there are still concerns about adverse impact, which means
that certain groups simply do not have access to the technology to take the tests.

Current technology, particularly brain scanning, appears to offer even more and better oppor-
tunities to study individual differences. The past decade has seen a great expansion of many new
technologies in the workplace, some of which have been directed at personality assessment and
personnel selection. Ranging from social-media analytics for selection to big-data mining for
employee improvement, there has been a great interest in the development of new, valid, and
efficient ways to assess both job applicants and holders.
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In 2010, Stamper reported, based on a survey in the United States, that 45% of hiring managers
were using information found from social-networking sites to inform their hiring decisions. Further,
35% of that group did not hire at least one applicant based on what they found. Moreover, over 70%
of Forbes Global 2000 companies (Pew Research Center, 2014) surveyed said they intended to use
technologies such as gamification for marketing and customer retention. This article reviews these
new technologies and the extent to which they are psychometrically valid and reliable measures of
personality and individual differences.

Chamorro-Premuzic, Winsborough, Sherman, and Hogan (2016) recently reported how talent
identification in the human-resources world is shifting from the traditional methods of assessment,
including job interviews, assessment centers, cognitive-ability tests, personality inventories, biodata,
situational -judgment tests, 360-degree-feedback ratings, résumés, letters of recommendations, and
supervisors' ratings of performance. They identified the four primary new technologies of talent
identification. These are digital interviewing and voice profiling, socia-media analytics, web
scraping and text analytics, and internal big-data and talent analytics and gamification.

Chamorro-Premuzic et a. (2016) predicted that

profiling tools will become invisible to individuals and require no deliberate attention from job applicants
or incumbents. Most people will be profiled aready, and if they aren’t, assessment will operate in the form
of covert or subtle algorithms embedded in other activities, including fun and interactive, game-like
experiences. (p. 39)

Yet it is important to note that they have further highlighted that there is little or no academic
research for some of these methods, suggesting that the validity and reliability of these tools are still
unestablished (Winsborough & Chamorro-Premuzic, 2016). The aim of this review isto provide an
up-to-date review and critique of these tools as well as their implications in the workplace.

Big Data

Big datais defined as anything that istoo large for typical database toolsto be able to capture, store,
manage, and analyze (George, Haas, & Pentland, 2014). However, some researchers prefer to define
big data by its “smartness’ rather than by its size, for example, the extent to which a dataset is able
to provide the materia to conduct fine-grained analysis that can accurately explain and predict
behavior and outcomes (Mahmoodi, Leckelt, van Zalk, Geukes, & Back, 2017).

Yet it should be noted that |ots of sites and environments are not open for analysis, which may
create various distortions (Labrinidis & Jagadish, 2012). Indeed this is a problem that involves a
number of concerns around such things as privacy, proprietary algorithms, and security data, as well
as access by the community of scholars interested in the usual academic pursuits of data sharing,
replication, and hypothesis testing.

A fundamental principle in psychology is that past behavior is often a good (perhaps the best)
predictor of future behavior. As a result, with the explosion of big data, data-mining techniques
(which find patterns in the data) are increasingly used to identify markers of talent. There are four
predominant areas that allow researchers to collect data that are explored in this review: social
media, smart phones, wearable devices, and existing data sets.

Social-Media Analytics

Arguably, the most-researched tool is the use of social media in the workplace. Social media is the
term used for Internet-based tools used on computers, tablets, and smart phones to help people
interact and share information, ideas, and views. Currently, millions of people organize amost the
entirety of their lives online and communicate using social media. Therefore, these people have each
left a substantial digital footprint (the trail of personal information that remains online as a result of
the use of e-mails, social-networking sites, etc.).
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The predominant use of social media would appear to be in recruitment and selection of new
employees. By collecting information from an individual’s Facebook or Twitter profile, a more
selective recruitment can be made because of the growing ability to analyze an applicant’s
personality from what he or she posts online. This also contributes to understanding the compati-
bility for a potential job applicant with the organization, which is a growing concern for firms as
person-to-organization fit is crucial. A rapid rise of businesses employing this technique has been
observed—for example, IBM created Watson, which works by using open text to interpret person-
ality—such as extraverts mentioning “bars,” “drinks,” and “Miami” significantly more often than
introverts do. So acompany simply hasto paste an individual’ s Twitter posts into Watson, and basic
personality traits can be computed (IBM Watson Analytics, 2017).

However, it should be pointed out that algorithms that count target words can introduce
inaccuracy, just as spell checkers often do for spelling. For example, if a person wrote “On our day
off, we went to Miami and had drinks in several bars’ or “On our day off, our last choice would be
to go to Miami and have drinksin bars,” both statements may be coded as indicators of extraversion
or sociability. All intelligent reviewing systems still struggle with deep structure and syntax. The
risks of mechanical algorithms include undetectable but inevitable degradation of validity and
virtually undetectable and untraceable adverse consequences for individual job candidates. This can
have serious methodological and legal problems and implications.

Aswith alot of new technologies, the business world appears to be rocketing ahead of academic
research. However, there are a number of studies that have recently been conducted that attempt to
assess the use of social media as a new personality-assessment tool (Correa, Hinsley, & de Zuniga,
2010; Park et a., 2015). Table 1 identifies more than 30 studies that have been conducted in the last
decade that have evaluated if the different features of socia media (e.g., profile pictures, status,
number of likes, number of friends) can help predict a user’s personality.

The research has grown with socia media; the earliest research in this area (before the
emergence of social media) focused on the Internet as an entirety or the ownership of websites.
Marcus, Machilek, and Schiitz (2006) compared a relatively large sample of personal website
owners to a group of nonwebsite owners on the Big Five dimensions of personality, narcissism,
self-monitoring, and self-esteem based on visitors' self-reports. They found that, compared with the
general adult population, website owners scored lower on extraversion, agreeableness, and consci-
entiousness and higher on openness to experience. Due to the self-report nature of this study, the
internal validity of the findings is called into question. However, previously, Vazire and Gosling
(2004) reported that observers' identity claims from websites are used to convey valid information
about personality and that website observers were generally accurate in their assessments of website
authors' personalities.

An emerging conclusion from social-media-based research is that individuals' profile pictures
can also say alot about their personality traits. For example, Hall, Pennington, and Lueders (2014)
reported that observers could accurately estimate extraversion, agreeableness, and conscientiousness
of unknown profile owners based on profile pictures. More specifically, Celli, Bruni, and Lepri
(2014) suggested that people who are more extraverted and stable tend to have pictures in which
they are smiling. Further, they appear more with other people. On the other hand, introverts tend to
appear alone, and neurotics tend to have images without humans and close-up faces.

Various other features of social-networking sites have been shown to predict personality traits.
Some researchers have studied the relationship between Facebook popularity (number of contacts)
and personality traits. They found that extraversion predicts the number of Facebook contacts;
however these findings were not statistically significant (Quercia, Kosinski, Stillwell, & Crowcroft,
2011). Similarly, Gosling et a. (2011) showcased a positive relationship between extraversion and
frequency of Facebook usage and engagement. Parallel to offline behavior, extraverts seek out
virtual social engagement, leaving behind a digital trail of behavior such as friendship connections
or picture postings. However, their work was based on a relatively small sample of just over 150
participants, again limiting the reliability and generalizability of their results. Overall, it appears that
extraversion is one of the more predictable traits with information gathered from social media. This
was corroborated by Celli et a. (2014), who reported that agreeableness and extraversion can be



151

NEW TECHNOLOGIES IN PERSONALITY ASSESSMENT

(senunuoo a|qer)

010 ‘'sade) dn-8s0}0 puUe stewiny INoyiim saffew | a2y 0) pus) SO1I0JNBU ‘Buo e Jeadde 01 pus) slleA0NUL
‘9|doad Jayio yim seadde Asyy pue Buljiws ake Asy) yoiym ui sainioid aney 01 pus) ajdoad a(gels pue Liereixg
101p21d 01 k1) 1NOILIP 1SOW 3yl SI Aljigels feuonows ‘9" = (T)1 anode Apybis ssouewloied ansiyse 1004 e

pUe aoueuiwop a|Iym ‘sl Alleuosied Buowe pa1oipaid Ajises aJow aq Ued UOSRARIIXS pue Ssaus|qesa by
00geJe4 ul sainoid
9|joud wouy sa|A1s uondeseul pue Ajieuosied 101paid Ajjealrewolne o} pasn sem anbiuydael spiom-ensin-jo-feg
SpUB I} X000eJIe JO Jaquinu 8y} 0} SSep. Uoslonexa pue ‘sdnolb alow ulof
pue ‘sarepdn sniels aJow 150d ‘¥00geJe U0 SWall aJow 21|, 01 pusl SeNPIAIpUI 3ous Ldxa-01-usdo pue
feJoql| ‘@oueisul Joy) ‘siredi [eoibojoyoafsd pue sainies) a|1joid Y0ogede4 Usamiag SUO IR P10 JUedlIuBS puno4
0P ‘9AnJe pue Bulobino veyr sBykel panesal pue Aus ‘(sssuuado ybiy yiim
“3'1) [eUONIPR.) PUR SAITRAISSUOD Uyl eyl OSILe pue eaql| 8q 01 Spus) eyl sousiprie Ue Sioe.lie 81ISGem
SIY} eyl paMous YdIym ‘wod’ | §yaueinsp Jo se yons padojpnsp alom sajijoid Alleuosied-aous ipre a1soe/M
saines} a|yoid
300gede pue saousepid aisgem Iyl ‘senifeucsiad siesn usamiag sxul| [nyBuiuesw Ajeaiboloyofsd ake
2JaU1 eyl pomous (Siuswssasse Allfeucsiad 1Y) pue) siesn %00gede 'S'N 000‘0SE A0 WOl pe1ds||00 ered
JBSMOJQ SAITRUUOU B [PeojuMop 0] palinbal anieniul ay) 1091e. Alnebuo| JuswAodwe
pue ‘souewloiad ‘efiesn Jesmolq Buowe suoie .00 ay) eyl pazisayiodAy s )1 ‘1kefes Jo Jalojdxg wuleu|
asn oym asoy Uey) Jeneq wioyiad pue sebuo| sgol 1Byl ul Aels 01 Apy|1| 8fe SBsMoig gem 1Y) Se awoiyD
916009 10 x0JoliH B||1ZO asn oym siuedijdde Teyr punoy ‘Auedwiod sonAfeue eep S82Inosal-uewny e ‘AjoAg
SONUBA 3|gR1D0S e SUI-Y28U0
JO Jaquinu pue ‘A1SJBAIP UI-09Ud ‘PalISIA SSNUSA JO JBquunu 8yl Ylim paep.iod ApAnisod S| SSausno usiosuo)
(prsIn
SONUBA 9|gR100S JO Joguunu ‘palISIA SSNUBA JO JBquunuU) punoyj 8JoM SUOITR 9100 SAITRBaU ‘WSIDN0INaU 104
(SenuBA 3|ge190S e SUI-28YD JO equinu
‘Aiendod anusA ‘palISIA SBNUBA UsaMIB] aoueisIp affieone) sajgellen pased-uoiiedo| Yiim pale p.liod sssuuedo
JoIAeyeq uoired0|-Jesn Bujoes Aq Awouoxel Alleuocsiad anlH4 Big ay) Jo SlusWd @ SWOS paliejul
AINJssa0ans ‘siasn a.enbsinoS Jsaun|oA JO Jo1Aeyaq UI-438yd pue SsolsLeideeyd Alljeuossad ayl pauiwexy

(¥102)
seunjoid 8yo.d >oogede ude pue ‘unig ‘11

(¥102) PdRID

Annnge xoocede pue pue ‘[pm|iS ‘1140
sa1Is0eM [euosied Jo s1ueluoD ‘yoelydeg ‘BSUSOY €
Jesmouq Buelu| Jo adAL (STOZ) PBSMUd 2
(ST0Z) UB|IV

SHJOMIBU [e100S Paseq-Uoied0] pue ‘Jexelym ‘Aslioyd T

sBuipui4

ABojouyoal Jo adA L BaA  sloyiny  Apnis

saiBojouyoa] MeN ay) Buisn saipns
TaleL

*A|Pe0.q PaTeuILLSSSIP 8q 01 10U S| pue Jesn [enpIAIpUl 8y Jo asn feuocssed ay 1o} Ajp|os pepusiul SI ajone siyL
'sioysiignd pai|fe S1i JO 8UO 10 UOIRI0SSY [ea1fojoydfsd Ueotisly ayl Aq paiybliAdod si juswnoop siy L



IHSAN AND FURNHAM

152

(senunuoo a|qe)

440 Buimoys pue WsILORIGIYXS 0} INQHIU0D
pIP INg SUI-498YD pased-uoiedo| 03 Aj10al1p aleeJ A|1/essadsu 10U pIp WISISSIDJeu pue UoseAelIXe eyl punod
sJasn »oogede
JBUIO Y}IM SUI-09Ud paseq-Uoiedo| 1Byl 8feys 01 SENPIAIpUL pea| Tey) solisLeidereyd Alijeuosied ay) pauiwex3
SJolUOW-}jes MO| Ag pasn A 1| 840w punoj aem saidol Ajiure) 01 pae el suossaldxg
SIO}IUOW-}[Bs MO|
pue ybiy Ayisseo 01 siojipald sngol afe Bues pueU| pue ‘suodnows ‘efienbue| Bupiomiau eoidAl syl eyl
pue s||s Bulloluow-}jes siesn 11pald Ajensed pinod AN Xoogede 8yl uo sisod enixal ayl eyl papnjouo)
SSauR |gean e pue uosleneilxe Buirewnss Jo) nesn alem sainoid aj1joid ‘sieumo ajijoid umousun
JO SSBUSNO UL IISUI0D pUe ‘ssaud|esd.fe ‘UoIsieARIIXe SIeWSS ApIeIndde pInod SBAIBSAO eyl a1eaipul sbulpuiH
(passa.dep piom
ay1 asn 01 Aouapual s @(doad J1101NBU Se Yans) SUOITeAIBSJO BUISIXe PawIuod 3iom sy} ofe pue ‘Jepush
‘Aieuosied Aq uaaup aflenbue| Jo uoieLeA BuiyLis B pamoys sbulpuly ‘sivedionied 0po‘s, 10 sepdn sneis
000eJe4 wol} AlleucsiedAw AQ pa1oa|(0o seouelsul 91do) pue ‘saseayd ‘spJom uol|[i 00/ O} SengLie
feaibojoyossd pue oiydesBowep BuiysiNBusIp saINTes) ,BA0JUN 0} SisAeue afienbue|-fenuaeliip paiiddy
SSaUB|CesaIfe MO| pUe ‘SSaUSNO LB IoSU0D MO| ‘ssauuado ybBiy aAey 0} papual puelq Al ojpH I,
oym ssesn ‘aidurexs Jo4 sied Alieucsiad usAlb yrim pareioosse A|Buolis 1sow Sy, 10 sojduexe afe aly L
UOIRIUBLIO fenxas pue
‘smain snolbipl pue feantjod ‘eousbijpiul ‘lepusb ‘afie se yons ‘sies; olydelbowiepoydAsd Jayio Jo Jequunu
pue Alleuosiad Jo anndipaid Alybiy ake SS9y I|, 400gede eyl pamous ‘(Uossalfal feaul| pue uonisoduwossp
aneA renbus) spoypw plemiojiydreans ApAieel pasn pue aseqeep AllruosiedAw ay) uo psseg
(po101paud 1590 8eM Ty Siel] 8yl 8M WSIDN0INBU
pue uoislonelIxa) Wopuel Uey) BNad 949G 01 %62 Woll anld Big sy Jo yaes uo ybiy Jo ‘abelone
‘MO| 8JoM Siasn Jaypeym pue erepeew auoyd wouy sanifeuossiad siesn Jo suondiiosap arelnade Ajie) paonpold
SSaUSNONUBI1aSU0D A pamo|(o) ‘1i1paid
01 1ReJ] 1NO1IP 1S0W 8yl Sem ssauuado S| [[e3al pue ‘uossioald ‘Ageindde ybiy Jussald osfe wsionoineu
pue ssaus|geaslbe Jo siedl 8yl Sealym ‘siijisse)d | Aq peipald Apieinode si 1kl UoSARIIXS 3y L
erep a|1joid uo BulApl 10U SNY1 ‘SaARSWIBY]
S189M | BU} Ul paueluOd UOIFeULIOuUl 8yl Uo Ajuo paseq Sisam] Jo sdnolb Jo 1res Alijeucsiad syl Ajnuepi
01 s18A1%Iqo s11 ‘yoeoidde uspusdspul-wyiLoBe 8yl uo peseq BYSSeD paRIINW B ‘VINOSHId pedoprsd

SYIOMIBU [2100S [PISEe(-UOITRI0 ]

sisod |/ Yoogede4

sa.nyo1d a|1joid »oogeIeH

SasNeIs Yoogede

S|, X000e%eS
(uo1eo0|
‘uoireinp ‘Aouenba.y
|20 “69) ereperw auoyd

SIPaM |

(€T102)
auoue IS pue Buepn TT

(¥102)
duesppA pue ‘|pm|ns
‘DSUBOY ‘e[ ‘8H 0T
(¥T0Z) skepen]
pue ‘uoibuiuved ‘|eH ‘6

(€102) " B Z1eMUYdS '8

(€T0Z) "l 1 PuUOY L
(€102) pUepURd
pue ‘21goy ‘yoeqpoin®
‘afofuo ap ‘9

(¥102)
0J15eD 8p pue ewi 'g

sBuipuid

ABojouysay Jo adAL

oA siloyny  Apnis

*A|Pe0.q PaTeUILLIBSSIP 8q O] 10U S| pue Jesn [enpIAIpUl 8y Jo asn feuocssed ay 1o} Ajp|os pepusiul SI ajone siyl
'sieysiignd pai|fe S11 JO BUO Jo UOIRI0SSY [ea1B0joydfsd Uealiswy 8yl Aq paiyBbiAdod s uswinoop siy L

(penunuoo) T 8jce L



153

NEW TECHNOLOGIES IN PERSONALITY ASSESSMENT

(senunuoo a|qer)

anfeA [enige sl JO %TT Ulylm 0 stieli Alireucsied aAl 8U) JO ydes 101paid 01—S355300.d Uessres)
pue sainy , dnsgu—swiyiLiob e Bululea|-suiyJew oMy uel) 01 a|ge ajem Asy) ‘18s ainjea) e se eep a|ijoid ayl
Bumsn Tey) pamous S)nsal ‘sarepdn sniels Ul pasn SpJom 3yl ose pue sainjea) a|1jold yoogeded yiog Buipnjoul
‘SaIneay Jo 185 Yol Ao e pasn Aay) ‘uoirewlojul a)1joid oogede woly Alleucssed 101paid 01 peidweny
83" Mopq Jolie pasenbs
-Uesaw 1004 & Y1im sy Alleuosiad anly s Jasn ay) 101paid ued auo ‘iesn aAlIde Ue Inoge saniuenb aauyy
asay)) BuImouy| ‘SIUN0D PaIsi| pue ‘semo||o} ‘Buimo|jo) sajiold uo ajge|eAe Apiignd SJunod aa4y) Uo paseq
Adwis aq pinoo Alieucssad s Jesn e Bunoipaid Ap1eindde ‘os|y (Ssausnonueiosuod ul ybiy) paziueblo,,
a( 0] pus1 Senuan Ul ajIym ‘(sssuuado ul ybiy) pAreuifewl, ose afe siesn reindod “(Wsonoineu Jo
10241 8Y3 Ul MO|) 3|gels A|feuoniows pue SLARIX afe JBNIM] UOo Senuanjjul pue siesn sendod yiog eyl punoH
sa|joid Bul|eo plepuesuou o afesn
3yl Y1IM OSfe pue UswoMm Ul sdde o1snwi/oipre/ospiA Jo affesn pasealoul Y1im paleioosse sem ssauuado ybiH
uoeoldde agnino A 8y} Jo afiesn JeMmo| Ylim pue ‘1xe1uod
feuoissajoud e Ul pasn ag pinod yaiym ‘dde jrew ayy Jo affiesn Jaybiy Ylim pateIoosse Sem SSausno 1lud 1I9SU0D
S|[e2 8210A YBnoJy} S)3e3u00 anbiun Jo JBquinu 3JoW UY1IM 9122 IUNWILOD 0} PUNO) 90M
usw a|gesslfe ‘s|fed Buiwodu! JO Jagquunu ay) Ul 8sealoul Ue YlIMm paeioosse Sem Uslom Buoue ssaus (deaaify
WY} Uo aw ) aJow puads oS[e pue S|[eo A4 0] AjpX1| 910W oM S1oARIIXT
(SuoIepLI0D Meam ‘JBABMOY) SPJOM UooWS-aANISod pue ‘spJom Juasse ‘sunouoid uosied
-puoJss Y1im paepllod ApAiebau aq 01 punoy sem sssuuado pue ‘spiom uoiefou Ylim parpliod ApAalkebsu
9( 0} pUNO} Sem SsauB [(eaalfe ‘SpJom Ssa00.d-[e100S pue SpJoMm Uoowa-aARIsod Ylim parep.liod ApAnsod
8Q 0} puUNO} Sem uoslenelxd ‘rejnonsed ui ‘Alijeuossad 03 sand disINBUl| PIfeA URIU0D SIBaMm | eyl puno4
sdiysuomrepl eBdNS
urluRW pue ‘sAem a|geay || Ul JeSauo Wesaid ‘Uoiediunwiwiod Jo Sswioy mau 0} 1depe Alljige Ue Buiqliossp
1201 Aipeuosied e—Bulioliuow-Jjes pue Alrejndod usamiaq diysuoire el 8yl J0) 8dUSPIAS [eONSIRIS ON
S1J2IU0D X00CeIe JO Joquinu ay) soIpald UosPARIXS Tyl puno4
siey Ajijeucsiad pue (s19e1u0d Jo Jaquinu) AlLendod oogedeq usamiaq diysuolep.l syl paipnis
Jebue y1im pareloosse
SPJOM puUe SpPJOM JeaMs 3JoW asN 0} pud) Suel|pAeIyde N puUe syedoyoAsd ‘swiel ansinbull ul ey punod
SJasn BNIML pue pell} ylep ayl usamiag SUo e 1109 uedljubis paljnuep! pue
swiyillob e Bulures|-auiydew Buisn vipsw 100s ul Alljeuosted peli-lep ayl 101paid 01 Bundweire uo pasndoH

a|1jo.d »oogeeH

BNIM |

elep auoydirews

SIBOM ] JO JUSIU0D J1ISINBUIT

Areindod yoogade4

so|youd Jenim L

(TT0Z) JBUINL
pue ‘ss|qoy 9eq|0D LT

(tT02)
1J0IOMOID pUe ‘|PM||IS

‘PisuISoy eeNd 9T

(TT02) 2938d-€O1IED pUE
‘wolg ‘veluereniyd ‘ST

(cT0Z) Bue A
pue ‘Aeswey ‘ut ‘nid T

(¢102) "I P BRRND €T

(¢102) " P JoUWns ZT

sBuipui4

ABojouyoay Jo adA L

A sloyny  Apnis

"A|Peoliq pateuILIBSSIp 8q 0 10U S1 pUe Jasn [enplAIpul 8y} Jo asn feuossad ay) Jo) AR[0S papualul SI ajonte Siy L
'siysIignd paijfe Sii JO U0 JO UoIRID0SSY [ea1fojoydfAsd Uedllbwy ayy Aq paiybiiAdod si juswinoop syt

(penunuoo) T 8|ce L



IHSAN AND FURNHAM

154

(senunuod a|gey)

S9I}UNLILIOD BUI|UO Ul SPUB LI} JO Jaquinu 8y} 0} patefe. 10U Sem Ssau [cesslfe
SealeyM ‘aul|uo JUads awi) pue spuslly Jo Jequinu o) paepl ApAnisod ag 0] punoj sem sousiiadxe 01 sssuuadO
S9IPNIS [RRASS Ul }JOMBU [2100S S JOSN © JO 8ZIS 8y} UM 31294100 0} UMOUS SeM U0 SeAIIXT
uoirendod feJeush e 01
sBulpuly arejodeixe 01 1NJ1LIP 11 9w pue SUo1vauUUod JUedIubis alow Bulpuly woJj sioyine ay) pajuanaid
aney Aew (UoeABSO 10811p Uey) oyl saintea) a|1joid 3oogedeH 1Y) Jo suodal-jpes siuedpiled) erep
Bunos|j0o 01 yseoudde aigelpiun Ajenusiod e pue (A1slealun ajbuss e e 199[gns awes ayy BulApnis siuepnis
aews) Apsow) ajdwes snosuaBowoy pue (/6 = N) [ews ApAiepl e diysiequew dnolb pue uoserexe
UsaMIBg—UOIIR 81102 e ubis auo Ajuo panodal Ing sesaylodAy Jo Jequinu e pasodoid Apnis ay |
WISI00JNBU 10} 1S9MO| pUe ssauuado pue Uoslonelixe
10} 196u0.IS Sem AJeunodde syl a|cel1sap Jo suondaloud paziesp! Ueyl Jeytel Sieumo 1yl Jo seiieucsed
fenige ay} 1091521 S3|14o.d BUI[UO TRyl PAMOUS S1IS HJOMIBU-[R100S SUTUO SNO LA W04} paeyelb ereq
Jo101pa.d anirebou e sem Alljigels [euoiowe aiym (sefessaw jueisul pue sa1is Bu ppiomisu
-[e100S JO asn Se paulep) asn eIpaW-[e100s 01 pakp.l ApAnisod alom ssousliadxe 0] sseuuado pue uoseARINXT
fesouab uil sojoyd Buipeoidn yiim parepllod ApAiebau 1ng
sojoyd umo Jpy} Bunsod siesn yiim paepliod ApAnisod sem wsonoinsu ybiy eyl punoy Ay ‘Ajeuonippy
sdnoJf soogeded Jo Jequinu 3yl YlIM palee.lodun INg Spua i) oogede Jo
Jagquunu syl Yiim parpliod ApAnisod sem uoseARIX Teyl punoy Asyi—suoiepaiod Wwediubis eleass punoH
>JoMmPU 8y} Ul apou
[eAJUSO B e OYM SENPIAIPUL BUY PBIINUBP! OS[e }1 'SSSUBAIIDSYS Wes) pa1oipa.d erep asay) uoieziueblo ue
UuIysm pealids uorfewojul pue seapl moy pue (dissob o) ao1ape 1oy of ajdoad aleym pamous Siy) ‘Uuo 0s pue
‘Bunfel-uiny ‘Bunjel Jo Aouenbaly 8yl PJoIa) pue 3IoMm e siolneyeq SsaAojdwe mojjo) 01 sabpeq Buixdel pssn
Aieuosied s394 9|1j04d Moogede s ucssed e
Moy Jo 8nssi 8y} Uo 1yB1| 811| PBUS INQ SIBSN %0008de pue BuBIu| Anesy Jo so|yoid Alieuosied sy paiynuep|
sJesnuou
uey ‘Apuo| A|jeIoos pue SnoNUSIdsUoD SS3| INg ‘ONISISSIDleU pue PalivARIIXS 210W g 0) Pud) SJasn 00gedeH
So1Is BuppIoMIBU-[2100S PUR BIPSL [100S 35N 0} SEeNPIAIpU
Jo Aisuadoud ayy yiim pue affiesn vuislu| 101 Y1iM palep.lod ale skl Alljeucsiad urelsd eyl pemoys
SHNSa1 Jeus Jo Ajigezifeseush pue Aujigetes aur Buniwil urebe ‘siuedionsed /ST
Jo ajdwes |ews ApAlepl e uo paseq Sem 3om Jey) ‘Jeremoy ‘sbunsod ainoid 1o suooeuuod diyspusily se
yons anpisal elolAeyeq e pulyeg Buines| ‘usweBebus [B100S [eNLIA INO 8aS SLBARIIXS ‘SIXOIU0D aUl|1Jo Ul
Se ‘a1 ay) ul Juswefebus pue afiesn yoogede Jo Adusnbaly pue uolsiereixe usamieq diysuolkepl aAnsod
ay1 pamous Aoyl “Ha ‘sainea} oogede4 pauodal-jes pue Allfeuosied UsamIsg SUOJBULOD ISASS pafeanay

abesn
BIpeW-[2100s 210} JO Bl L

sa|1joid Yoogeded

sa|joid Yoogede
affiesn
BlpoW-[eIoos [e1o} Jo awll

Ajnnoe oocpoed

sabpeq Bundel ]

affiesn JpuBIU| [R10] JO BWIL

affesn pu| [210] JO B

AyiAie 30008%-

(6002) 161PYIS L pUe
‘PHO ‘PLIWRILS 92

(6002) ‘I 1 SSOY 'SZ

(0102) " B Yoeg vz

(otoz) *ebunz sp
pue ‘AejsulH ‘ea1i0D ‘€z

(0102Z) SjZIUIA pUe
BhinqueH-rYIWY Z2

(0T0Z) 3uUoe N

pue ‘iwyseH ‘pueiued
'SuqeyD ‘Ae(100M T2

(TT02) "I 1 BUOYZ "OCZ

(TT02)
SoUB X pue ueky ‘6T

(TT02) "I B BUISOD 8T

sBuipui4

ABojouyoa Jo adA)

loA  sioyny  Apmis

*A|Pe0.q PaTeuILLSSSIP 8q 01 10U S| pue Jesn [enpIAIpUl 8y Jo asn feuocssed ay 1o} Ajp|os pepusiul SI ajone SiyL
'sioysiignd paiffe S JO 8UO 10 UOIRI0SSY [ealfojoydfsd Ueotisy ayl Ag paiybLiAdoo si juswnoop siy L

(penunuod) T ajde L



155

NEW TECHNOLOGIES IN PERSONALITY ASSESSMENT

(senunuoo a|gey)

So1s Lons
JO ssaunfesn paAased Yiim UoIR[p.I0d SAIIS0d ® 9y 0] UMOUS OSfe SeM UOISIoARIIXS 'SS1ISem eIpaw
-[e100s Jo asn Jo asea paAeased Byl Yiim parep.iod ApAIISod SSaUSNoNUSIoSU0D pue UoSionelixa 1eyl puno4
uswl 1o} punoy
9JOM S20UBJBJHIP OU SeaoUM ‘WISIDN0JNBU Ul MO| asoy) Yiim patedwiod se siebbo|q aq 01 Ap»1| 2Jow o
wsionoinau Ul ybiy afe oym uawom feyl Buimedipul ‘lepusb Ag parelopow sem diysuoie el Wsonoinau ayl
‘Alreuonippy 'siebbolq aq 01 A1 afe wsionoinau ul ybiy pue sssuusdo ul ybiy ake oym ajdoad eyl puno4
(/Y10 ygea mous| spuslly s Jesn
' JBypym) A1suep JoMpu 8yl Se Uyons sainies) aulwepep A|isea 1ouued ajdoad ‘9jijoid ay1 uo pake|dsip
AJ#ea|d s Sspusli} Yoogade Jo Jequinu ay) ybnoyie “Ha 9jdoad o) dselb 01 3ndi4Ip S8 SaInNes) UL eyl
pemoys pue siuawebpn( Ajifeuosied wlo) 01 asn senpiAlpul a1joid Yoogeded ay) Jo sioedse Jeym pauiexy
suosuaw Ip A1lfeuosted XIS Jo (WSISSIOfRU pUe ‘SSBUSNO U IISU0D ‘ssaud|gesa.be ‘ssauuado ‘wsionoineu)
Al Jo} Alfeuosied Jo suodaI-1BS JBUMO |leW-8 YlIM palep.iod Apuediiufis akem suondsased |rew-3
S9ssalppe |lew- Skesn Ul Uane
uorewloyul parp.-Alleucsiad pieA awos S1 8Byl Tyl PAMOUS SIBAISSJO Juspuadapul 00T o Siuswbpnl
Aieuossed ayy pue sai0as Alfeucsied paliodal-}jes 1Byl ‘siinpe BunoA Jo sessalppe |ew-s 665 Bulsn
asnow pue pJeog/Aey e uo
JUBLLIBAOW JO paads pue UoIseARIXG kel 8Yl USBMIB] puno) Sem uoiepalod aanisod weoyiubis e ‘Ajediyinads
asnow pue preog/sy Jo
asn ay) pue Ss1regns pue siedi ukew Alljeuosiad UsSMIBM puNoy a0Mm SUO IR [R.I0d JUedjIubis ‘asn asnow pue
pfeoq/Aay wou) painseawl ag ued Alleuosiad Jo S1reilgns pue Skl Ul 8yl Jo awos eyl 1s966ns synsal ay |
SINS Buisn Buifessew awin alow
JUBdS SSBUSNO 11U 19SU0DSSaUB [eaafie JO S[pAS| MO| pUe UOSIBARIIXS/WSID10INBU JO SjpAd| Bybiy ylim asoy L
uoleNWIS Jo stesw e se auoyd ajiqow
a1 Jo asn ayy BuiA|dwi ‘Jeded|em pue auoy Bul Buibueyd pue ‘Buijfed awn aiow Bulpuads paliodal suerexg
Alojenul weeise-Jes yiwsiedooD
8y pue |44-0O3N 8y} pase|dwod pue ssuoyd 1Y} JO 8SN JBUY) U0 PaLIoddl S,BUMO auoyd-d|iqow ZTT JO 10}
G 01 £ Jo abues Yy Ul UsYO alom safied »oogeJe woly sjuswbpn( uo
paseq sbuiel pue syuapnis Aq sikel) Alijeuosied paliodal-}les Usamiag SUOIR.IoD ‘Ssalreuuonsanb anH Big
Je|iWs N0 pa||1} passasse ajom safied Yoogedeq asoym Sjuapnis XIs ayl ‘@ousbi|jpiul pue sioide) Alleucsied
A4 B1g ssasse 0} salreuuoisanb paziplepuels N0 Pa||1 sabpnl ay) 9sIN0o [PAS|-IoMO| B W04} SIUSPNIS Jaylo
XI5 Jo safied »000eJeH 8Y) Passasse asIn0d ssausng pAs|-eddn ue wouy (sabpnl) syuepnis arenpelbiopun
€9 ‘Aljige eew eeusb pue Allfeucsied aINseall 01 SIUBLLISSASSE BIPSW-[R100S JO Alljige ay) pauiwexg

eipeW [0S

puibbo|g

sa|1jold oogeded

sesseIppe [iew-3

asn asnow pue preoq/foy

asn auoyd-a|IqoN

SonAfee eipeW-10S

(8002)
Jadwen|y| pue ussoy ‘€g

(8002) ou3

pue ‘a1pXO ‘oufiepens ‘ze

(8002) "l 1 sueng 1

(8002) Holf3
pue ‘|pnwyds oeq "0g

(8002) suolIH pue
auld ‘ueunjulg ‘veyy ‘62

(8002)
sdijjiyd pue ung gz

(6002)
uasoy pue sedwen|y /g

sBuipui4

ABojouyoa Jo adAL

oA sloyny  Apnis

*A|Pe0.q PaTeUILLBSSIP &g 01 10U S| pUe Jesn [enpIAIpUl 8y Jo asn feuocssed ay 1o} Ajp|os pepusiul SI ajone siyL
'sioysiignd paiffe S1i JO 8UO 10 UOIRI0SSY [ealfojoydfsd Ueoisly 8yl Ag paiybLiAdod si uswnoop siy L

(penunuod) T 8iqe L



IHSAN AND FURNHAM

156

‘Aiojuenu| 1019e4-9A1H OIN = I44-O3N 910N

WIS19110Jn8U U0 SPAS| YBIY Yiim 8S0y) JOJ UO IR unwLWod 1o} 1eulaiu| ayl Busn Jo 1saseiul ybiy e punoq
aousadxe 01 ssauuado uo Jaybiy pue SSaUSNONUBIdSUOD pue
‘ssous|esnfe ‘UosPARIIXS UO JOMO| PBI0JS SRUMO alIsgem ‘uoieindod 1npe eJeusb ayl yim paredwod
‘Jey1 punoy Ay "weese-ifes pue ‘Bulioliuow-ips ‘Wsissioseu pue Alleuosied Jo suosuswip anH Big ayy

UO SJAUMO 8}ISgem-uou Jo sdnolB snoLeA 0] SJBuMo a1sgem-feucsiad Jo aijdures able| ApAlrpl e paledwo)

Alfeuosied noge uoirewIoUI pieA A8Auod 01 pasn afe swiked Alnuap! ey 1sebbns sbuipuly assy |

SSaUB |CesaIfe pue UoISloAeIIX 118y} 90UeyUS 0) Papus) Sioyine a1ISCRM

sonlfeuosied SIoyINe B1ISgeM JO SIUBLUSSISSE JIBU) Ul aleinade A|[eJouab ajom SIASSgO a1Isgem eyl punod
Juuew aAnsod e ul Jjesauo Juesald 01 Aduspus) ay) pue ainssald ssad Ag peloejfeun aqg ybiw Ayijeuosied
pue s3010y0 a1IsgeM Usamiadg sdiysuoieps ‘A1iande arealid e jusixe abfe| e 01 si Buismolq 1eueIu| Se LWeeIse
-1|S 10 ‘BuliolUOW-}[Bs ‘WSISSIofeuU Uo BIp AjrJousb 10u pip SBUMO a11sgem ‘sajdwes Jeyio SnoLeA Yiim

paedwod ‘8ousiiedxe 01 uado alow pue pareARIXd ssa| Aybis Buleq paliodal JBumo alsgem affeene ay |

uosPARAXS Joyine Jo sBuies Jo} ‘ueweaibe ybly ApAirepl S1aey) Sand [enixal ewiuil Yim USAS Tey) punod

S|lew-a uo paseq suawebpn( Alieucsied Jo AJeinade ay) paipnis

sa1s Bupjlompu-fe10os uo uoiredoired wodly uklpl 01 pusy ajdoad snonuaiasuod Alybiy eyl punoy os|y
10MPBU
diyspua iy ayy ul suonisod eiusd ajow axel osfe ASy1—SIS|| 19eU0d JiBY} UO Spuslly alow oum_vhé:oom

pue ‘ese ABojouyosl sy 1dope ‘ZAlpmis Buiuiol ur Avjigegold Jeybiy e mous suee.x® ey punoy Apnis

affesn puRI| [IBUSD

alsgem e Buiumo

salisgeM feucssed Jo siuBILOD

SA1ISgeM feuosiad Jo suSI0D

S|ew-3

(zAIpnis) 81is Buiiompu
-[BI0CS SSIMG U0 S3|401d

(To0z)
1104 pue JpeI4OM "6E

(¥002) snore
pUe ‘ZINYoS “P|IYIeIN "8E

(¥002)
Buisoo pue alize “€

(9002) ZiNyos
pue p|IyJe N ‘SnoRN 9g

(9002) unsny
pue ‘epueledo ‘|19 'SE

(8002) 1MPM v

sBuipui4

ABojouyoay Jo adA1L

A sloyny  Apnis

*A|Peo.q paTeUILLBSSIP 9 O] 10U S| pue Jesn [enpIAIpul 8y} Jo asn [eucssad ay) Jo) Ajp|os papuaiul Siajoie siy L
'sjoysiignd paljfe S JO 8UOo 0 UoIRIN0SSY [e2160[0yd/Asd Uedlswy syl Aq paiybliAdod si uswinoop sIy L

(penunuoo) T 8|ce L



This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

NEW TECHNOLOGIES IN PERSONALITY ASSESSMENT 157

more easily predicted among personality traits, while emotional stability (low neuroticism) is the
most difficult trait to predict.

Other features include an individual’s Facebook likes, which was discovered by pioneering
researchers at Cambridge who developed the myPersonality database (Stillwell & Kosinski, 2013).
This database includes over 6 million Facebook users who have been able to take a variety of
personality and ability tests by installing myPersonality. Alongside this, the majority of users have
also given consent for access to their Facebook information including “likes.” Based on this wealth
of information, Stillwell and colleagues (2013) showed that Facebook “likes’ are highly predictive
of personality and a number of other psychodemographic traits, such as age, gender, intelligence,
political and religious views, and sexual orientation. For example, they found significant correlations
between Facebook profile features and psychological traits; for instance, individuals who are more
liberal and open to experiencestend to “like” moreitems on Facebook, post more status updates, and
join more groups.

However, there are some reports that point toward big data (particularly, Kosinski’s model) as
the “culprit” behind Brexit and Trump’s presidential win. Kosinski’s previous company, Cambridge
Analytica (CA), alegedly sold its information to an election-influencing company. By December
2015, CA claimed to have collected up to 5,000 data points on over 220 million Americans. In
September, the Trump campaign spent $5 million with CA to target potential voters. The company
has denied the claims but, regardless, it highlights the potential danger big data has (Doward &
Gihbs, 2017).

Another commonly used method in research to assess personality is a linguistic-anaysis
technique used on information gathered from social media. This method is extremely useful when
it comes to understanding an individual’s personality based on the words he or she uses. For
example, Qiu, Lin, Ramsay, and Y ang (2012) concluded that Tweets do contain valid linguistic
cues to personality. In particular, extraversion was found to be positively correlated with
positive-emotion words and social-process words, agreeableness was found to be negatively
correlated with negation words, and openness was found to be negatively correlated with
second-person pronouns, assent words, and positive-emotion words. Furthermore, Schwartz et
al. (2013) applied differential-language analysis to uncover features distinguishing demo-
graphic and psychological attributes of 700 million words, phrases, and topic instances
collected by myPersonality from Facebook status updates of 75,000 participants. Their findings
showed a striking variation of language related to personality, gender, and age. This work
confirmed existing observations such as neurotic people’s tendency to use the word depressed.

Nevertheless, despite some organizations believing that information gathered from social-media
sites are more well-rounded and uncovers an individua’s true personality, this does not aways
appear to be the case. The issues that occur with traditional methods remain true for newer methods.
For example, individuals may intentionally or unintentionally misrepresent themselves online as
they formulate a profile that showcases their ideal selves rather than what truly symbolizes their
actual personality (Green, 2013). Research has emphasized that personal accomplishments and
positive attributes are more likely to be advertised online rather than the negatives (Qiu, Lin, Leung,
& Tov, 2012). This can have great implications for the selection process, and recruiters must use
social media with caution. Indeed the social media may paradoxically be much more prone to
impression management than either interviews or standard personality questionnaires (Buffardi &
Campbell, 2008).

It has become apparent that some people have more than one social-network identity. Further,
as it becomes more widely known that social-network identities are being used for selection, it is
possible and likely that impression management and self-editing will increase, which in turn lowers
reliability and validity. Indeed there are reputation-defending and -restoring organizations that, for
afee, try to enhance a person’s public face and profile, which would lead the data analysis to be
incorrect. Thus it might be possible to create personal websites designed specifically to make the
person look like an idedl citizen and employee, namely, high on conscientiousness and agreeable-
ness as well as being socially self-conscious and concerned.
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Wearable Technology

Although big data may offer a great opportunity to understand behaviors and identify patterns that
were previously impossible to uncover, there can till be limitations—in particular, gathering the
datain thefirst place. Wearable technology provides the solution to this problem because, every day,
an individual’s digital footprint can be tracked and recorded. In the workplace, employees have
wearables such as smart watches and fitness trackers that have sensors and are leaving large digital
footprints that can be analyzed to understand patterns of behavior.

A growing trend is the use of tracking badgesin the workplace. These allow employersto follow
employees' behaviors at work and record the frequency of talking and turn-taking and where in the
office they are the most. For example, a Massachusetts Institute of Technology laboratory has
developed a new technology called SocioMeter, a wearable sensor to measure face-to-face inter-
actions between people with an IR transceiver, a microphone, and two accelerometers (Choudbury
& Pentland, 2010). The data that can be gathered from these emerging technologies have been
demonstrated to be extremely useful in social-network analysis by identifying a central node in a
network (Woolley, Chabris, Pentland, Hashmi, & Malone, 2010). It has aso shown where people
go for advice and how ideas and information spread within an organization, which has in turn
predicted team effectiveness.

One important issue here is how and when employees provide consent for the use of their
wearable data to be collected, analyzed, and stored. For instance, consent may be buried in lengthy
and complex legal documents that employees are asked to sign at the beginning of their employment
period. Many employees may not read or fully understand these documents and click to accept
without comprehending their implications. Few people have considered the ethics of these tech-
niques and employee attitudes to surveillance (Furnham & Swami, 2015).

M obile Phone L ogs

The predominant item of wearable technology that the majority of the population owns is a mobile
device. Mobile-phone data sets have logs of calls, texts, and location-tracking, among other
dispositional information. De Montjoye, Quoidbach, Robic, and Pentland (2013) showed how
standard phone logs can easily predict how extraverted, agreeable, conscientious, open to experi-
ence, and neurotic a user is. Their findings were that motion indicators, such as distance traveled,
significantly correlated with neuroticism, whereas social-life indicators, such as the size of the social
network, correlated with extraversion. These findings are consistent with previous research using
social-media profiles, illustrating greater reliability for this conclusion.

Personality can also be assessed based on the calls that people make. Chittaranjan, Blom, and
Gatica-Perez (2013) highlighted that extraverts were more likely to receive calls and aso spend
more time on them. Agreeabl eness among women was associated with an increase in the number of
incoming calls, whereas agreeable men were found to communicate with more unique contacts
through voice calls. Conscientiousness was associated with higher usage of the mail app, which
could be used in a professional context, and with lower usage of the Youtube application. High
openness was associated with increased usage of video and audio applications in women and also
with the usage of nonstandard calling profiles.

Gamification

Another rapidly growing trend is the use of gamification in the workplace as well asin the education
sector (Attali & Arieli-Attali, 2015; Dichev & Dicheva, 2017; Fetzer, McNamara, & Geimer, 2017;
Kim & Shute, 2015; Landers, 2015; Mavridis & Tsiatsos, 2016; Nacke & Deterding, 2017; Seaborn
& Fels, 2015). Gamification can be defined as the use of game design elements (e.g., adaptation,
assessment, conflict, challenge, immersion, rules/goals, feedback) in nongame contexts (Deterding,
Dixon, Khaled, & Nacke, 2011). Gamified elements in the workplace have exploded as a result of
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more adults playing games during their personal time. For example, in 2014 consumersin the United
States spent $22.4 hillion dollars on video games (Entertainment Software Association, 2015).
Games are fun and dynamic and are therefore the perfect tool for motivating employees in various
situations in the workplace, such as employee training (Collmus, Armstrong, & Landers, 2016).
Gamification can also be employed during recruitment and selection of new job candidates by
gamifying selection and personality tests, making them more enjoyable to complete. The central
question for researchers is whether this affects test validity, while for developers and test-usersit is
whether it is worth the development costs.

Organizations can influence the quantity and quality of applicants that apply for a job by
utilizing gamified elements. For example, gamification can increase intentions to accept job offers
due to increased organizationa attractiveness (Collmus et al., 2016). Firms that use gamification
during their recruitment process may exhibit the image that they are technology-focused and
forward-thinking and have a good organizational culture. Gamification also helps enhance the
selection process for firms by providing new tools to establish job-performance predictors such as
cognitive ability, personality, and person-organization fit.

Although there is little academic research in this area, organizations have demonstrated the
impact of gamification. PricewaterhouseCoopers (PwC) in Hungary, for example, developed Mul-
tipoly, which allows potential job candidates to virtually test their readiness for working at the firm
by working in teams to solve real-world business problems (PwC, 2015). Since launching this
program the firm has reported a 190% growth in job candidates with 78% of users reporting they
are interested to learn more about working at PwC, showcasing the influence of organizational
attractiveness from gamification. In addition, the successful hires with Multipoly experience also
found onboarding at PwC easier, as they had already gained a sense of the firm’'s culture through
the game.

Another gamification example has been identified by Mekler, Bruhimann, Opwis, and Tuch
(2013), who have highlighted the use of points and leader boards as a popular gamified element. This
has been exemplified by LinkedIn, a website that allows people to upload their online résumés.
Users can endorse others on their skills, thus increasing their rating in a particular area such as
leadership ability. Thistool can be likened to the gamelike element of score points, where the higher
the score, the better.

Gamified selection tests for organizations are arguably more beneficial than traditional methods
of assessment because of their potential for improved criterion-related validity. Some researchers
have suggested that gamified assessments such as PwC's situational-judgment test are more
predictive of future behavior than simple selection questionnaires, highlighting the usefulness of
gamified tests (Lievens & Patterson, 2011). Another example of how gamification makes assess-
ments more valid is that it is harder to fake or cheat (Armstrong, Landers, & Collmus, 2015). A
number of researchers have shown that scores on standard, but complex, computer games are good
measures of cognitive ability as measured on standardized 1Q tests (Sin & Furnham, 2018).

During traditional assessments, individuals are often susceptible to social-desirability bias and
may change their responses to what they believe their employers are looking for, which does not
reflect their true traits. However, in tests that are gamified and well designed, it is often difficult to
identify the behaviors or traits that are being assessed, thus reducing this bias.

Video Résumés

Face-to-face interviews and résumés may be still the most common and traditional methods for job
selection, but the online world has changed the landscape of recruitment and selection. Websites
such as LinkedIn have replaced traditional résumés with over 300 million users (Smith, 2017). More
recently, video résumés have become a more common tool in selection because of the arrival of
inexpensive webcams and online video platforms such as YouTube. Video résumés are defined as
short messages recorded by potential job candidates about their skills and experience. Video
résumés have great potential for improving the selection process; their use bypasses the issue of an
individual's personality face-to-face not matching his or her written résumé. Thus employers can
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now analyze an individual’s communication skills and personality traits more cheaply, easily, and
conveniently.

Academic research has found that employers using paper résumés tend not to accurately infer
the personality traits of job candidates. Cole, Feild, Giles, and Harris (2009) studied 244 recruiters
ability to infer personality from paper résumés and found that with the exception of extraversion the
reliability and validity of Big Five personality inferences were low. This finding has been attributed
to the reduced amount of information provided by paper résumés compared to video résumés, which
are rich in information.

Apers and Derous (2017) experimentally compared the accuracy of personality judgments
between paper and video résumés. They concluded that, with the exception of extraversion,
personality traits were equally inaccurately judged by recruiters across al types of résumés and,
interestingly, that applicants' perceived attractiveness did not affect accuracy judgments. More
importantly, it was found that information-rich video résumés did not result in more accurate
estimations of personality traits. Therefore, recruiters should be cautious making any judgments
based on résumés, even video résumés. Furthermore, Hiemstra and Derous (2015) reviewed the use
of video résumés and highlighted that they also have the potential to instigate discriminatory hiring
practices; thus future research should focus on assessing the extent of this.

Automated Personality Testing

Ultimately, it can be argued that al these new advancements in technology have resulted in a more
automated approach to personality testing. The growth of artificial intelligence and big data is
changing the way personality assessments are conducted. Kosinksi et al.’s (2013) research in
social-media analytics, for example, has gone on to be devel oped into a machine-learning algorithm
that can now predict human personality types using nothing but what people like on Facebook
(Youyou, Kosinski, & Stillwell, 2015). Their research suggests that computer-based judgments of
personality (based on an individua’s digital footprint) is more accurate than an average human’'s
judgment and is almost as accurate as a person’s spouse (the best of human judges).

A similar machine-learning system was developed by Lima and de Castro (2014). Called
PERSOMA, it is essentially a multilabel classifier based on an algorithm-independent approach.
Their objective is to identify the personality trait of groups of Tweets (from the socia networking
site, Twitter) based only on the information contained in the Tweets themselves, thus not relying on
profile data. Like previous research, the trait extraversion is accurately predicted by all classifiers,
whilethetraits of agreeableness and neuroticism also present high accuracy and precision. Openness
was the most difficult trait to predict, followed by conscientiousness.

Despite the numerous studies that have reported the usefulness of social media for personality
testing, it is till limited in its use because the constructs are still unstable. Machine-learning
approaches that have been taken to social-media sites such as Facebook have shown great accuracy,
though as noted above there are till problems with the use of these algorithms. Nevertheless, it is
likely that in a few years Facebook will become obsolete, following its predecessors such as Bebo
or Myspace, which were highly popular a few years ago but are now no longer used.

Moreover, 10 years ago, social media consisted of only a few websites that people used.
However, currently social media are everywhere, including regular websites where people can
comment and share across different social networks. Social media can also be accessed by numerous
devices including desktops, smartphones, and tablets. Given the extremely rapid growth of socia
media over a relatively short period of time, it is difficult to predict where it will be in another
decade. Therefore, future research may benefit from focusing on understanding behavior through the
affordances of social media such as its ability to befriend or follow other people rather than
concentrating on a specific platform.

Furthermore, accurate prediction of an individual’s personality traits is dependent on large
amounts of data gathered. The greater accuracy that is associated with this means that potential job
candidates could be matched more accurately, which could lead to improvements in job turnover
rates and retention. However, although there is a rapid increase in online users, there still remain
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individuals who do not utilize the full potential of social media or mobile phones—for instance,
some baby boomers. Moreover, many users on social media are listeners more than talkers, resulting
in fewer posts. Therefore, caution must be taken before using these emerging technologies in
predicting personality traits or behaviors.

A Note on Ethics

Both consultants and researchers are required to abide by a number of ethical guidelines in the
assessment of people. Every so often there are very high-profile, and thus well-known, litigation
cases where peopl e attempt to sue test publishers, test administrators, organizations, and consultants
because of decisions based on judgments and test scores. They are usually, but not exclusively,
people from minority groups of many types who feel the tests unfairly discriminated against them.
Thereis also the question of what meaning should be given to low-frequency users of social media.
Are they disadvantaged in some way? Do these tests discriminate against older and poorer people
who may reside in rural settings? What about users of older, outmoded systems compared to those
using the latest competing system? These problems could lead to many unintended consequences
and legal cases.

Hence, it is argued that various test scores may not be valid. In response psychological societies
such as the American Psychological Association and British Psychological Society have laid down
long prescriptive and proscriptive rules and guidelines for testers.

However, the new technologies present a range of new problems. The first is obtaining data
about an individual without his or her consent. How would candidates feel about organizations that
were scraping a great deal of data from the web and other open sources about them? There are
important questions about the accuracy of these data and who indeed is supplying this. Next, there
are many potential issues around wearables and issues around surveillance (Furnham & Swami,
2015). What if people refused to put on these wearables? How would individuals feel about
employersthat have electronic daily maps of whom they were in contact with? What if the wearables
developed a minicamera or arecording device that gave some idea about what was occurring during
interactions? Wearables can give physiological data as well as contact data. In this sense they
provide data on wellness and physical fitness, which may be considered an inappropriate and
unethical way of assessing people.

It seems sensible that two things be done concerning the ethics of the new technologies. First,
ethics committees need experts and specialists on these new technologies to inform other committee
members. Second, the committees could also benefit from the insight of users and researchers who
themselves do not have any financial interest in the development or sale of those technologies.

The advent of the new technologies have provided a whole new research area for ethicists, a
potential field day for lawyers, and considerable problems for consultants and others who use these
technologies. To a large extent this is virgin territory.

Conclusions and Future Directions

Emerging technologies open a whole new world for organizations and will change the way people
recruit and train employees as we know it. Consulting psychologists in this enterprise need to
constantly update themselves on what is available as well as the evidence for reliability and validity.

Many have argued for an integrative online—offline package for personality assessment (Ami-
chai-Hamburger, Brunstein Klomek, Friedman, Zuckerman, & Shani-Sherman, 2014). Alongside
the technologies mentioned in this article, there are more novel tools being built; for example, the
Internet of Things is set to increase the amount of data gathered about individuals (Atzori, lera, &
Morabhito, 2014). The Internet of things involves everyday items such as household appliances, cars,
and clothing items becoming computerized and connected to the Internet. These provide new
opportunities for organizations to collect information about potential employees, including past
history.
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There are frequent press reports about high-technology companies developing, for their own use
only, new techniques for the assessment of their people. These are employed primarily in selection
and appraisal. They believe, it seems, that this gives them significant competitive advantage. This
is often difficult to evaluate but evokes considerable public interest.

There are, however, numerous justified concerns for future work in this area. For instance, there
is some evidence that suggests potential inconsistencies/mismatches between personality at home
and personality at work. Although these differences may not be great in a larger context, it is
possible that someone who is perhaps gregarious with friends but much more restrained at work is
going to be misclassified by big data.

It is also important to note that job selection is essentially an arms race. For every improvement
on the employer side (e.g., online personality assessments), there can/may/will be areactive step-up
on the applicant side. Thus, savvy applicants clean their Facebook profiles and photos in anticipation
of an upcoming interview. Therefore, the question is whether it is widely known that your socia
media will be scraped for employability data. Many people will either create a dark social-media
presence or go off the grid with information that might be coded in a negative fashion.

Psychometricians know how long and arduous the validation process for any technique is. To
establish various kinds of reliability (test—retest, aternative forms, interna) and validity (concurrent,
congtruct, discriminant, incremental, predictive), it is necessary to collect considerable amounts of data
(Furnham, 2008). They also observe that the two types of data that are most desirable are aso the most
difficult to acquire: longitudina data tracing people over time, and accurate and vaid dependent
measures of actual work behavior and successes. The validation of these new techniquesis essentialy the
same as that for the old and established techniques. This takes considerable time and effort from
dedicated and hopefully disinterested researchers, less interested in sales and proselytizing than in the
vaidation of the product (Chamorro-Premuzic & Furnham, 2010; Furnham, in press).

It has been said about some psychological tests that they are techniques in search of a theory or
solutions to nonexistent problems. There is aways the danger when exploiting the possibilities of
new technology that insufficient evidence is collected and assessed to show incremental validity
over existing and established methods. The history of psychology is littered with examples of how
the primary technology of the time shapes not only theories and technology but also how many
promises were never delivered.
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