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Abstract

This report addresses thdgof practical intellignce and tacit knowledge in
understanding how individuals learn from enpece and develop expertise. We present
background on the notion of practical intedligce as an altertize to conventional
conceptualizations of intelligence, and the exgion of the acquisitionral utilization of tacit
knowledge as elements of practical intellige’we. review research on practical intelligence
and, in particular, highlight findgs from over 15 years of reselaion tacit knowledge. We then
address new directions aimatlunderstanding how individwsalearn from experience and
acquire tacit knowledge, and presaaw approaches for identifig and promoting managerial

and leadership potential thate based on ongoing research on practical intelligence.



Tacit Knowledge and Practichidtelligence: Understandinipe Lessons of Experience

The ability to learn from experience i&ey to success in almost any domain. When
individuals are asked how they master their jobs, they oftethegyearned through “trial and
error” or through “experience.” @sider the lesson learned i ttollowing story from a U.S.
Army company commander:
My battalion commander is a micro-managewnice a day | go to battalion headquarters
to coordinate with each member of the dlatn staff. | see the battalion commander only
at staff meetings or when he wants to seelmévays try to takeare of problems at my
level and only have gone to the batialicommander twice with problems | couldn’t
handle. One time it was for a marital problem with one of my lieutenants. The battalion
commander gave me advice and sent me onvawy The other time it was for a soldier
gang in the battalion. | went tom as soon as | found out abauénd together we went
to the brigade commander for advice. A fellow company commander who went to the
battalion commander all the time with routine matters was removed from command after
12 months. Another company commander gbvibboked for opportunities to brief the
battalion commander, but the commander waldays blow him away with probes and
guestions on the detalils.
This commander learned that by handling prolslem his own and only seeking out the boss’s
advice when absolutely necessary, he taaed his autonomy and reduced the boss’s
opportunity to micro-manage .\Was not a lesson he learned iolassroom or read in a manual.
It reflected knowledge that thisader acquired by learning frohis personal experience about

what did and did not work in that situation.



Many researchers have showattexperience serves amajor source for acquiring job-
relevant knowledge and skills, which, in tuhave a direct influeze on how well individuals
perform their jobs (e.g., Boram, Oppler, & Pulakos, 1993; Mall, Lomabardo, & Morrison,
1998; McCauley, Ruderman, Ohlott, & Morro2994; Schmidt, Hunter, & Outerbridge, 1986;
Tesluk & Jacobs, 1998). Furthermore, researcthnermdevelopment of expgese suggests that
experts in a given domain have accumulated &newe base of knowledge that they can apply
flexibly to most problems (Ecsson, 1996; Sternberg, 1995). Wisatot well understood is how
individuals learn from experien@nd what distinguishes thoséavlearn effectively from those
who do not.

One measure of the ability to learnrfr@xperience is the acquisition of “tacit
knowledge.” Sternberg and hislleagues (Sternberg, 1988, 199Ternberg et al., 2000;
Sternberg & Horvath, 1999; Sternberg, Waghéilliams, & Horvath, 1995; Sternberg &
Wagner, 1986) consider the acquisition and utilization of tacit knowledge, often characterized as
“street smarts” or “common sense,” to be an aspect of practicdigetele. Tacit knowledge
represents what one needs to kriowet along in daily I# that typically is not explicitly taught
or even verbalized. The knowledge is considéaed because often it it readily articulated
by the individual or widely shared withinglperformance domain (Sternberg et al., 2000).
Terms likeprofessional intuition andprofessional instinct have been used to characterize the
tacit quality of knowledge assated with individuals who are successful in their respective
domains.

In this report, we present an overviewtlog construct of tacit knowledge and its
theoretical basis in practical intelligence. Nexé review nearly 15 years of research on the

relationship of tacit knowledge everyday performance in domains ranging from academic
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psychology to military leadership. Then, wansider new approaches for assessing and
promoting one’s ability to learn from work expnce by means of tadihowledge and practical
intelligence. We conclude with directions for future research aimed at improving our
understanding of how leadees)d employees in generalate effectively from their
experiences.
Practical Intelligence and Tacit Knowledge

Practical intelligence is formally defined the ability that indiviluals use to find an
optimal fit between themselves and the demaridise environment thrggh their adapting to
their environment, shaping (oradifying) their environment, aelecting a new environment in
the pursuit of personally-valdegoals (Sternberg, 1985, 1997, 199%®rhactical intelligence
represents one of several concdptg have received increasineation in recent years as an
alternative to traditional viewsf intelligence. The traditional view (Brand, 1996; Jensen, 1998;
Ree & Earle, 1993; Schmidt & Hunter, 19%§earman 1927) proposes that many of the
competencies needed for success can be viewassasiated with ongeneral intelligence (or
ability) factor. A number of researchers have arguedapatsents a restricted view of the
abilities individuals need to saeed in everyday life, and hapeposed broader perspectives
that include concepts liketerpersonal and intrapersormatelligence (Gardner, 1983, 1993,
1999), emotional intelligence @B&man, 1995; Mayer, Salove%,Caruso, 2000), and creative
and practical intelligence (Sternberg, 198897, 1999b). Our focus is on the concept of
practical intelligence as it underlies the asifion and utilizatbn of tacit knowledge.

Practical Intelligence

The concept of practical intelligence emergexairfrconcerns that traditional intelligence

tests measure abilities associated primarily wihdemic rather than practical tasks (see Berg,
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2000; Ceci &Roazzi, 1994; Sternberg & Wagri&86; Wagner, 2000). In other words, the types
of problems found in academic settings and on nmbslligence tests often differ in many ways
from the types of problesifound in everyday life.

Building on a distinction made by Neisg€976), Sternbergnd his colleagues
(Sternberg, 1985, 1997; Wagner & Sternberg, 1986 fadentified several characteristics that
distinguish academic from prazal problems. Academic problems tend to be (a) formulated by
others, (b) well-defined, (c) complete in thérmation they provide, (d) characterized by
having only one correct answée) characterized by having grdne method of obtaining the
correct answer, (f) disembedded from ordinaxperience, and (g) diftle or no intrinsic
interest.

Practical problems, on the other hand, tende (a) unformulated or in need of
reformulation, (b) of personal interest, (c) lackin information necessary for solution, (d)
related to everyday experience, (e) poorly defined, (f) characterized by multiple “correct”
solutions, each with liabilities as well as assets, and (g) characterized by multiple methods for
selecting a problem solution. Given the differences in the nature of academic and practical
problems, it is no surprise that people who aepadt solving one kind of problem may well not
be adept at solving problems of the otheidkiResearch on practical problem solving provides
evidence in support of thdistinction (e.g., Cornelsi& Caspi, 1987; Denney, 1989).

Studies of practical problem solving haweeh conducted with schablildren (Carraher,
Carraher, & Schliemann, 1985; Perret-Clerm&®80), racetrack handicappers (Ceci & Liker,
1986, 1988; Ceci & Roazzi, 1994; Ceci & Ruiz, 199fbcery shoppers (Lave, Murtaugh, & de
la Roche, 1984; Murtaugh, 1985), and collegelsnts performing computer simulated tasks

(Dérner & Scholkopf, 1991), to name a few. Theselists have shown fairlgonsistently that
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individuals who perform well omarious non-academic tasks do not necessarily perform well on
comparable assessments in an academic context. For example, Lave et al. (1984) found that
grocery shoppers who were ablectdculate the cost penit of items in order to identify items
with the best value, were unalib perform equally well on a weth math test. Ceci and Liker
(1986, 1988) similarly found that the ability of raeek handicappers to use complex algorithms
to predict post time odds was unrelated to their 1Q scores.

One area that particularly demonstrates the distinction between academic and practical
problems is the domain of business managemeatlitionally, managers were taught to follow
rational models in solving managerial probterRational models are based on the assumption
that a set of problem-solving pripbes can be applied to mostnibt all, situations (Isenberg,
1984; Kepner & Tregoe, 1965; Plunkett & HARB2). Many researchers discovered that
successful managers rarely followed aamdil problem-solving approach (Isenberg, 1986;
McCall & Kaplan, 1985; Mintzbey, Raisinhani, & Theoret, 197@nstead they were action-
oriented very early in the prabh-solving process, their ana®gswere cursory rather than
exhaustive, and their responses were basdtieir personal experce with analogous
problems rather than on more formal prinegpbf problem solving. Schén (1983) further
suggested that much of managerial competeppeas as action thatrigarly spontaneous, and
based more on intuition than oriamality. It is "ordinarily tad, implicit in our patterns of
action and in our feel for the stuff with which w&ee dealing. It seems right to say that our
knowing is in our action" (Schon, 1983, p. 49).

The action-oriented knowledgleat Schon (1983) referred imconsistent with the
approach of Sternberg anduolleagues (see Sternberglket 2000; Sternberg, Wagner, &

Okagaki, 1993; Sternberg et al., 1995; Wagner, 1987; Wagner & Sternberg, 1985). Individuals
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draw on a broad base of knowledge in solviregpcal problems, some of which is acquired
through formal training and some of which igided from personal experience. The latter often
IS not openly expressed or sthteit guides action without beingadily articulated, and thus, is
considered tacit.

Tacit Knowledge

The termtacit knowledgéhas roots in works on the philosophy of science (Polanyi,

1966), ecological psychology (Neisser, 1976y arganizational behavior (Schon, 1983), and
has been used to characterize knowledge gdinadeveryday experience that has an implicit,
unarticulated quality. Schon (198&)gued that by recognizinmatterns of events in their
experiences, individuals create framewonkd achemata—most of which are latent—to make
sense of their experiences. These schemateamtinually tested in practice and updated as
environmental conditions change. Tacit knowledge is conceptudlyz&ternberg and his
colleagues (Sternberg, 1997; Sternberg & Horvath, 1999; Sternbergl&9al. Sternberg et al.,
2000) according to three main features cqroasling to the conditions under which it is
acquired, its structural representation, and the conditions of its use.

First, tacit knowledge gendhais acquired with littlesupport from other people or
resources. In other words, the individual is dio¢ctly instructed as tavhat he or she should
learn, but rather must extract the important lessam the experience even when learning is not
the primary objective. Formal training enviroents facilitate certaiknowledge-acquisition
processes, which include seleetiencoding (sorting relevant framelevant information in the
environment), selective combinari (integrating information inta meaningful interpretation of
the situation), and selective comparisoafieg new information to existing knowledge)

(Sternberg, 1988). When these processes amaibsupported, as often is the case in learning
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from everyday experiences, the likelihood incredisassome individuals will fail to acquire the
knowledge.

Second, tacit knowledge is viewed as procedural in nature. teis obntext-specific
knowledge about what to do in a given situation or classutgins. Drawing on Anderson’s
(1983) distinction between procedural amtldrative knowledge, tacit knowledge can be
considered a subset of life-relevant procedural knowledge that is drawn primarily from personal
experience rather than formal instruction.if\¢he case with much procedural knowledge,
knowledge gained from everyday experiencelteto guide action wWiout being easily
articulated (Anderson, 1983).

The third characteristic featof tacit knowledge is thatlitas direct relevance to the
individual's goals. Knowledge that is basedame’s own practical experience will likely be
more instrumental to achieving one’s goalthvill be knowledge that is based on someone
else’s experience or thataserly generic and abstract. Drangy on the earlier example, the
officer's goal was to reduce the negative effec oficromanaging boss. He learned that by only
bringing certain issues to thedsis attention and halmag more trivial issues on his own, he was
able to minimize the boss’s micromanagement.

Research on Tacit Knowleda®d Practical Intelligence

Sternberg and his colleagues (e.g., Stexpbeal., 1993; Staberg et al., 1995;
Sternberg et al., 2000; Wagn&987; Wagner & Sternberg, 1985; Wagner, Sujan, Sujan,
Rashotte, & Sternberg, 1999)Jeadeveloped and validatedts of tacit knowledge with
academic psychologists, salespersons, high semabtollege students, civilian managers, and
military leaders, among others. The measuremmsttuments used to assess tacit knowledge

typically consist of a series eftuational descripons accompanied by a variety of possible
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response options. These types @asures are similar to those @werized in the literature as
situational judgment tests (SJTs; Cha®séhmitt, 1998; Legree, 1995; Motowidlo, Dunnette, &
Carter, 1990). Individuals are presented with ppcatproblems relevartb their performance
domain (e.g., a manager intervening in a disfngtween two subordinates) followed by a set of
options or strategies for sohg the problem (e.g., meet with ttveo subordinates individually to
find out their perspectives onelproblem; hold a meeting with both subordinates and have them
air their grievances). Respondeats asked either to choose thetlsnd worst alternatives from
among a few options, or to rate on a Likewdls the quality or apppriateness of several

potential responses to the situation.

In tacit-knowledge (TK) tests, the situatibdascriptions represent actual incidents from
which individuals learned an important lesson about how to perform their job, and reflect
knowledge that was not taughtsohool nor read in a textbook manual. A sample question
from the Tacit Knowledge Inventory for Militatyeaders (TKML; see H#und et al., 1998) is
shown in Figure 1. Individuals are asked to thtequality or appropriateness of various possible
responses to the situationssdebed. Their level of knowledde assessed by comparing their
ratings against a standard, which is derifrech the opinion of experts or a theoretical
framework.

We briefly summarize findingsom the research conducted tacit knowledge to date.
This review is organized aroundethelationship of TK to the cotmacts of experience, general
cognitive ability, personality,rad performance. We include this review findings by other
researchers who have taken similar apphes to studying practical intelligence.

Tacit knowledge and experiendeollowing the defining characteristics of tacit

knowledge, it is assumed that experience leads to the acquisition of tacit knowledge. Experience


https://www.researchgate.net/publication/232551810_An_Alternative_Selection_Procedure_The_Low-Fidelity_Simulation?el=1_x_8&enrichId=rgreq-1f231740c0b9d0d0c1f6d3fae9cb10a1-XXX&enrichSource=Y292ZXJQYWdlOzI1MDcxODIyMTtBUzo5NzMxMjE3MjkzNzIzMEAxNDAwMjEyNDM4NzI0
https://www.researchgate.net/publication/232551810_An_Alternative_Selection_Procedure_The_Low-Fidelity_Simulation?el=1_x_8&enrichId=rgreq-1f231740c0b9d0d0c1f6d3fae9cb10a1-XXX&enrichSource=Y292ZXJQYWdlOzI1MDcxODIyMTtBUzo5NzMxMjE3MjkzNzIzMEAxNDAwMjEyNDM4NzI0
https://www.researchgate.net/publication/223168046_Evidence_for_an_oblique_social_intelligence_factor_established_with_a_Likert-based_testing_procedure?el=1_x_8&enrichId=rgreq-1f231740c0b9d0d0c1f6d3fae9cb10a1-XXX&enrichSource=Y292ZXJQYWdlOzI1MDcxODIyMTtBUzo5NzMxMjE3MjkzNzIzMEAxNDAwMjEyNDM4NzI0
https://www.researchgate.net/publication/14098121_Video-Based_Versus_Paper-and-Pencil_Method_of_Assessment_in_Situational_Judgment_Tests_Subgroup_Differences_in_Test_Performance_and_Face_Validity_Perceptions?el=1_x_8&enrichId=rgreq-1f231740c0b9d0d0c1f6d3fae9cb10a1-XXX&enrichSource=Y292ZXJQYWdlOzI1MDcxODIyMTtBUzo5NzMxMjE3MjkzNzIzMEAxNDAwMjEyNDM4NzI0

in this case can be viewed as a necessargditgufficient condition fothe acquisition of TK,
since what the individual learfi®©om experience is instrumental in the learning process
(Sternberg et al., 2000). Reseaachthe more general conceftjob knowledge has shown that
experience has a direct effect on the acquisaignb-relevant knowledge (Borman et al., 1993;
Schmidt et al., 1986). Research on TK asaerally supports thelationship between
knowledge and experience, with a few exceptions.

There are many ways to define experienceputialg years of experiee, rank or level in
the organization, job status, aitdi These different conceplumations often produce different
results. In terms of years ekperience, or tenure, studiesxdacted with salespersons and
managers have found that individuals with mygears of experience scored significantly higher
on TK tests (Wagner, 1987; Wagner et al., 19B@wever, two studies, one with civilian
managers and the other with military leadevs that the number oegrs spent in a job or
organization correlated negatively with TK scof®grnberg et al., 2000n both cases, further
research showed that the individual’s levelhia organization correlated positively with TK
scores (Hedlund, Sternberg & Psotka, 2000). Theskniys suggest that mere time in a job may
not guarantee learning, and tiadividuals who do learn ngachange positions more often
within and across organizations. Several other studies provide further evidence of a positive
correlation between job level, oank, and TK scores (AntonakiHedlund, Pretz, & Sternberg,
2001; Wagner & Sternberg, 1985; Wagner, 19870, @lso have shown mean differences in
scores between groups at different castages (e.g., undergraduates, business graduate
students, and business managers).

Taken together, these findings suggest thatdhationship between experience and tacit

knowledge is not fully resolved. What is clearwewer, is that experience is not simply a proxy
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for knowledge. Two individuals may spend the sam®unt of time in a job, but not achieve the
same level of learning. Rank or level may be telbeneasure of experience because it indicates,
at least hypothetically, &t an individual has gained thecessary knowledge for job promotion.
Several researchers (e.g., Quinones, Rorfieachout, 1995; Tesluk & Jacobs, 1998) have
suggested that purely quantitative measuto not provide much insight about the
developmental impact of an individual's exmerce. Tacit-knowledge tests can provide a more
direct method of evaluating that impact.

Tacit knowledge and general cognitive abilifyacit knowledge, as an aspect of practical

intelligence, is viewed as largely drstt from general cognitive abilityg). Therefore, one of the
goals of TK research has been to establishideriminant validity ofTK tests relative to
traditional tests of intelligence.

Tacit-knowledge tests typically exhibitwial and nonsignificahcorrelations with
measures af, with some exceptions. In samplesuaflergraduate students, business managers
and salespersons, scores on adéserbal reasoning exhibitawnsignificant correlations with
scores on TK tests (Wagner, 1987; Wagnest&rnberg, 1985, 1990; \Waer et al., 1999). Eddy
(1988), in a study of Air Force recruits, found thabres on four factors of the Armed Services
Vocational Aptitude Battery (ABAB; vocational-technical infor@tion, clerical/speed, verbal
ability, and mathematics) exhibited near-zero catr@hs with scores on a TK test for managers.

A few studies have found sidimant correlations betweanand TK, but these
relationships are not always in the positive dioet In research with ilitary leaders, scores on
a verbal reasoning test (Terman, 1950) exhibit@relations ranging from near zero and
nonsignificant, to moderate and significant (r 5,2 < .01), with a TK test for military leaders

(Sternberg et al., 2000). The res@garding the moderate relatiorshif TK to Terman'’s test is
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not surprising given that many of these céfis had demonstrated high levels of academic
achievement prior to assuming their leadershgtjpms. More importantly, as we review below,
TK scores explained variance in leadership performance beyond scores on the verbal reasoning
test, thus indicating that TK testeeaneasuring something distinct frgnA study by Fox and
Spector (2000) also found a moderate agdicant correlation (r = .25, p < .01) between
scores on a practical intelligence test gwidth a sample of undergduate students. Although
these results indicate that tests of pracaeal general intelligenamay share some common
variance, they do not suggest that they measuring the same construct.

In contrast to the abovenfilings showing a positive relatiship between TK scores and
g, one study conducted in Kenya falithat TK scores actually melated negatively with scores
on tests ofy (Sternberg et al., 2001). &be results suggest thatcertain environments, the
development of practical skills may be emphadiat the expense thfe development of
academic skills. Such environments are not limitexdural Kenya: Artists, musicians, athletes,
and artisans all may decide that development of skills other than those taught in school can be of
more value to them than are the more academic skills.

Tacit knowledge and personalityn addition to exhibitingliscriminant validity from

measures of g, TK tests also appear to be distinct from personality tests. Wagner and Sternberg
(1990) found that TK scores generally exhibditensignificant corrations with several
personality-type tests, includirige California Psychological Inméory, the Myers-Briggs Type
Indicator, and the Fundamental Interpersondafms Orientation-Behavior (FIRO-B) with a
sample of business executives. The exceptions thatd K scores correlated with the Social

Presence factor of the California Psychologicaehtory, and the Control Expressed factor of
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the FIRO-B. However, TK scores consistergbcounted for significanncremental variance
beyond the personality measures, even wherzéno-order correlations were significant.

Tacit knowledge and performane®n important criterion for evaluating the validity of

TK tests is their ability to expln individual differences in perfmance. Simply put, individuals
who learn effectively from experience shoblkel more successful. In addition, because tacit
knowledge is a form of practical intelligence eatithan academic intelligence, TK scores should
explain aspects of performance tha aot accounted for by indicators_of g

Tacit-knowledge tests have been found &dpmt performance in a number of domains
and using a number of criteri@everal studies have found that $&bores correlated significantly
with salary and merit-based increasesafiver & Sternberg, 1985; Wagner, 1987). Tacit-
knowledge scores have also been found to @gaignificantly with performance ratings for
bank managers (Wagner & Sternberg, 1985), miliagers (see Sternigeet al., 2000), and a
general sample of workers in the U.S. andi8Grigorenko, Gil, Jam, & Sternberg, 2000).

Additional research with academic psychologists and salespeople provides further
validity evidenceTacit knowledge scores of academiggwlogists correlated with measures
of scholarship including citatn rate, number of publicationsnd quality of department
(Wagner, 1987; see also Wagner & Sternberg, 1988yner et al. (1994), found that TK scores
of salespeople correlated with saledume and sales awards received.

In assessing the predictivelidity of TK tests relative to conventional ability tests,
Wagner and Sternberg (1990) found that TK scores of business executives explained 32% of the
variance in performance on a managerial simutaltieyond scores on a tradital 1Q test. In a
study with military leaders, TK stes accounted for small (4 &%) yet significant variance in

leadership effectiveness beyond scores on testsrbél intelligence. These studies provide
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evidence that tacit knowledge accounts for vagain performance that is not accounted for by
traditional tests of abstract, academic intelligerOther researchers have obtained similar
results. Colonia-Willner (1998) found that TKoses of bank managers significantly predicted
an index of managerial skill, whereas psycktim and verbal reasoning did not. Pulakos,
Schmitt, and Chan (1996) found that a situslgudgment test, designed to measure the
practical intelligence of entry-level professionas federal investigative agency, predicted
performance ratings, and that scores on the peddtitelligence test were not accounted for by a
measure o§.

Based on the research to daeveral conclusions can made regarding tacit knowledge
and practical intelligence. First, tacit knowledggnerally increasesith experience, although
merely spending time on a job does not assure that knowledge will be acquired. Second,
measures of tacit knowledge apptabe distinct from meases of general intelligence and
personality traits. Third, TK s#s predict performance in several domains using both objective
(e.g., sales, salary) and subjective criteria (e.g., performance rating#y, Btoalies that have
examined the incremental validity of TK tebsve consistently found TEcores to account for
unique variance beyond tests of general intelligence (Wagner, 2000).

The expanding research on practical intellige and tacit knowledge highlights the
importance of exploring alternative approacteesnderstanding the competencies associated
with success. More research is needed howteverovide further edence to support these
conclusions, and to catch up to the nearly 100 years of research on g. Given the encouraging
findings so far, a number of promising new direns have emerged in the area of practical

intelligence research and are addressed in the remainder of this report.



New Directions for Research on Practical Intelligence

Tacit knowledge—and practical intelligence mdroadly—represents one of several
approaches being pursuedutaderstand the competencies beygnidat underlie success. This
approach holds particular promise in two aréasunderstanding howdividuals learn from
experience and develop expertise, and (bptwelopment of methods for identifying and
promoting managerial andadership potential.

Understanding the Development of Expertise

Tacit knowledge can be viewed as a manitesteof developed expertise resulting from
practical experience. It is weadktablished that experts haase extensive and well-developed
knowledge base in their given performancendm (Chi, Glaser, & Farr, 1988; Ericsson, 1996).
Research also indicates that experts differ fnrawvices in the ways thgyocess information and
solve problems (Charnes, Krame, & May®96; Patel & Groen, 1991). Sternberg (1998, 1999a)
has further suggested that intelligence shouldhagacterized a form afeveloping expertise.
According to this view, infégence is a function of an ongw interaction of genetic and
environmental factors that resaulh the acquisition and consdiibn of a set of knowledge and
skills needed for high-level mastery in one or more performance domains. As such,
understanding how individuals learn from expade and acquire tii&nowledge can provide
insight into both the development ofpertise and practical intelligence.

Many researchers have explored the development oftesgedaut primarily focused on
the stages of knowledge acquisition in induals (Anderson, 1987, 1993) or the role of
deliberate practice (e.g., Ericssd®96). Anderson’s ACT theory, for example, is aimed at
understanding the stages involved in skill acquisitindividuals first encode information in a

declarative form. In the next stage, teclarative knowledge becomes represented as


https://www.researchgate.net/publication/238670465_Skill_Acquisition_Compilation_of_Weak-Method_Problem_Solutions?el=1_x_8&enrichId=rgreq-1f231740c0b9d0d0c1f6d3fae9cb10a1-XXX&enrichSource=Y292ZXJQYWdlOzI1MDcxODIyMTtBUzo5NzMxMjE3MjkzNzIzMEAxNDAwMjEyNDM4NzI0
https://www.researchgate.net/publication/12791006_Intelligence_as_Developing_Expertise?el=1_x_8&enrichId=rgreq-1f231740c0b9d0d0c1f6d3fae9cb10a1-XXX&enrichSource=Y292ZXJQYWdlOzI1MDcxODIyMTtBUzo5NzMxMjE3MjkzNzIzMEAxNDAwMjEyNDM4NzI0
https://www.researchgate.net/publication/239021580_The_general_and_specific_nature_of_medical_expertise_A_critical_look?el=1_x_8&enrichId=rgreq-1f231740c0b9d0d0c1f6d3fae9cb10a1-XXX&enrichSource=Y292ZXJQYWdlOzI1MDcxODIyMTtBUzo5NzMxMjE3MjkzNzIzMEAxNDAwMjEyNDM4NzI0
https://www.researchgate.net/publication/250183226_Abilities_Are_Forms_of_Developing_Expertise?el=1_x_8&enrichId=rgreq-1f231740c0b9d0d0c1f6d3fae9cb10a1-XXX&enrichSource=Y292ZXJQYWdlOzI1MDcxODIyMTtBUzo5NzMxMjE3MjkzNzIzMEAxNDAwMjEyNDM4NzI0
https://www.researchgate.net/publication/200773406_The_Nature_of_Expertise?el=1_x_8&enrichId=rgreq-1f231740c0b9d0d0c1f6d3fae9cb10a1-XXX&enrichSource=Y292ZXJQYWdlOzI1MDcxODIyMTtBUzo5NzMxMjE3MjkzNzIzMEAxNDAwMjEyNDM4NzI0
https://www.researchgate.net/publication/232459945_The_road_to_excellence_The_acquisition_of_expert_performance_in_the_arts_and_sciences_sports_and_games?el=1_x_8&enrichId=rgreq-1f231740c0b9d0d0c1f6d3fae9cb10a1-XXX&enrichSource=Y292ZXJQYWdlOzI1MDcxODIyMTtBUzo5NzMxMjE3MjkzNzIzMEAxNDAwMjEyNDM4NzI0

procedures about what to do in certain gitres. Eventually, the procedures become highly
automated, thus requiring fewer cognitive resources on performing the task.

Our focus is on understanding the cognifivecesses underlying the development of
expertise, or more specifidgl the acquisition of tacit knoedge. By understanding these
processes, we can explore new methods of miegsam individual’s potetial to learn, and new
approaches to facilitating learning from expege. Preliminary work aimed at understanding the
acquisition of tacit knowledge reviewed next, and implications of this work for the assessment
and development of practicakatligence are then discussed.

Knowledge-acquisition processéshe first study to explore TK acquisition was an

experiment conducted by Okagaki, Sternbargl Wagner (cited in 8tnberg et al., 1993),

which focused on methods of facilitating the @gisgion of TK. The study examined three key
acquisition processes discussed earlier: selective encodingiveetechbination, and selective
comparison. Various cues were provided to parti¢dgpsmhelp them (a) to distinguish relevant
from irrelevant information (selective encoding), (b) to integrate information according to rules
of thumb (selective combination), and (c) to relate the informatigmior knowledge or
experience (selective comparison).

Okagaki et al. found that individuals wheceived the selective-encoding and selective-
combination prompts exhibited the most gaiséores on a TK test. These findings suggest that
prompting individuals to selectively encodadaselectively combine information can enhance
the acquisition of tacit knowledge. How waibividuals use these processes on their own
without prompting may provide vable insight into thir potential to learn, or more generally,

their practical ability.



Practical problem-solving skill#\ second study currently underway, focuses more

broadly on the information-processing compondimés are applied to song everyday problems
(Antonakis et al., 2001). According togdberg (1985, 1997), information-processing
components consist of metacomponents, perdoce components, and knowledge-acquisition
components. Metacomponents, or metacognitiues skre executive processes used to plan,
monitor, and evaluate problem solving. Thpsacesses include problem recognition, problem
definition, allocation of resouaes, strategy formation, solution monitoring, and outcome
evaluation. Performance components are procegge®ed directly to solving problems, and
include inferring relations between stimulppdying relations inferredh one situation to
another, and comparing items of informatimally, knowledge-acquisition components refer
to the processes previously described: selective encoding, selectibaaton, and selective
comparison. These components are used interactivéhe process of solving and learning from
everyday problems.

Some researchers have associated thesegses with the delepment of expertise
(e.g., Dorner & Scholkopf, 1991; Smith, Fo&lKozlowski, 1997). Dorner and Scholkopf
(1991) suggested that experts tend to lekbietter use of metacognitive skills, or
metacomponents, than do novices. They are ledtterto monitor theféectiveness of their
problem-solving strategies and to modify inefiee strategies as needed. Smith et al. (1997)
suggested that metacognitive skills facilitdte development of what they call “adaptive
expertise” by enabling individuate “recognize novelty or change, select potential responses,

monitor and evaluate progress, and modify orterddferent responses the task if necessary”

(p. 96).
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These information-processing componentseas the basis for our approach to
measuring an individual’s potential to leararfr experience and thus develop expertise in a
given domain. In other words, we are attemptingneasure how well the individual (a) defines a
problem, (b) decides what information to attém@nd how to interpret the information, (c)
generates and evaluatesed of solution alternatives, and ooses and monitors a course of
action. These processes are measured usingedetomplex problem descriptions, akin to
those found in in-basket testsaase studies. Individuals gyeesented with 1-2 pages of
background on the problem along with variougmrting documents (e.g., memos, financial
reports, performance evaluations, email excharedeg, They are asked to read and sort through
the information, and to answer a set of opedegl questions designedassess their use of
various problem-solving processes. Sample quesinclude: “What do you consider to be the
main problem to be addressed? What infaromedid you focus on in defining the problem? and
What course of action would you take to adgrthe problem you idenil?” Rating scales to
judge the responses of novices are develémpedach of the questions by categorically
aggregating responses of experts to cradgmld-standard” scang schema. Novices who
generate a response, as idesdifoy experts, receive a scar@sed on the weighting (i.e., the
frequency) of the experts’ response. In thigyweameasure of the efficacy of novices’ responses,
that is, of how well they exhit each of the metacognitive pexses in managing the case-study
problem, can be developed.

Preliminary findings aimed at understandihg acquisition of tacit knowledge indicate
that more experienced officers (i.e., Captainsyesignificantly higher than less experienced

officers (i.e., Lieutenants) on the scale pasites (Antonakis, et al., 2001). Based on these
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findings, it appears that metacogwmtiskills of novices are not agll developed as those of
more experienced individuals.

Measuring Practical Intelligence Through Learning Potential

A similar approach to examining practigabblem-solving skills has been utilized to
measure the practical inteldgce of MBA program applican(sledlund et al., 2001). This
project was initiated by the University of Migian Business School to develop a measure of
managerial potential for MBA applicantsasupplement to the widely used Graduate
Management Admissions Test (GMAT). The GMAiIKe most standardized aptitude tests, may
be a better indicator of how an individuallvaerform on academic rather than practical
problems. Because the goal of most busisebsols is to produce top business leaders in
addition to successful students, developing a measure of an indigigo&ntial to be a
successful leader through the ability to sopractical problems is a promising approach.

In the initial stage of this research, @xglored two methods of measuring practical
intelligence. One is based on the method of m&ag tacit knowledge deribed earlier, which
uses situational judgment problems (SJPs); the other is basthd approach to measuring
practical-problem solving skills, which uses case scenario problems (CSPs). Several
management scenarios were developed andnéstaried to two incoming classes of over 800
MBA students. Data were collected on eachettid GMAT score, undergraduate GPA, first
year GPA in the MBA program, and performancaleation for an applied consulting project.
Additional data will be collected on jgilacements, salaries, and job satisfaction.

Preliminary analyses have been conductedata from the first class and indicate that
scores on both the situational judgment and saseario problems pritied first year GPA

(academic performance) and ratings on the aghplieject (practical performance). In addition,



scores accounted for variance in GPA andiagdpiroject grade beyond that accounted for by

GMAT scores and undergraduate GPA. The sas@ario problems, which measure practical
problem-solving skills, provided greater incremértdidity than did the situational judgment,

or tacit knowledge, problems. The results saaf@ encouraging and lend support to the claim

that success on academic and nonacademic problems depends on more than what is measured by
conventional intelligence or ability tests. Howeverther research is regad before conclusive

findings can result.

Facilitating Learning from Experience

Finally, in addition to evaluating an individual’s potentiabecome a successful leader,
our approach to measuring metacognitive psses underlying the practical intelligence of
individuals may be applied to the developmentofe effective managers and leaders. Because
experience is arguably the most important soafdearning for manageiand leaders (Davies &
Easterby-Smith, 1984; McCall et al., 1988; §dar & Sternberg, 1985), it makes sense to
provide opportunities for individuals to capita on their experiences. One way to enhance
experience is to learn about the experiences of successful individuals. Reading about a situation
someone else has faced can lalpndividual reflect on an experice he or she has encountered
or can prompt the individual t@ek out the types of experienceatttvill promote his or her own
learning. Tacit-knowledge scenariogy provide a valuable souroélessons from experience.

A second way to promote learning from expade is to help ingliduals develop the
skills underlying knowledge acquigiti. Clearly some ingliduals learn more effectively from
their experiences than do others. Once a bettéerstanding of the presses that underlie the
acquisition of tacit knowledge gained through research likeatrdescribed above, efforts could

be directed toward promotingealidevelopment and use of thggecesses in individuals. For
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example, individuals could beught strategies to help themdelectively encode, selectively
combine, and selectively compare informationinathe study by Okagaki et al (cited in
Sternberg et al., 1993). Altermnatly, individuals could be gen practice defining problems,
sorting information, generating solutions, and itaimg outcomes in the context of realistic
problem scenarios. Continuous feedback @dnd provided to thesindividuals on how
effectively they used these processes, allowiegitto correct inappropriate strategies and thus
to learn how to regulate their metacognitive abilities.

Conclusions

The identification, assessment, and development of practical problem-solving skills
represent promising new directions in the statlgractical intelligence and tacit knowledge.
There are, however, many areas tieguire further research attention.

First, additional research is needed to boitdthe findings thattit knowledge is related
to experience and performance, yet is distinct from general cognitive ability and personality. A
related issue that needs to be addressee iethtionship among the vaus conceptualizations
of intelligence. As the proliferation of these concepts continues, it will be important to determine
whether social intelligence, emotional intedligce, and practical intelligence are distinct
constructs or represent compatgeof a common construct.

Second, several researchers have callethéwe efforts to understand how individuals
learn from their experiences and what factoeslfmt how well an individuawill learn on the job
(McCauley et al., 1994; Tesluk &acobs, 1998). The potential tale and adapt will become
increasingly important in light of rapidly ahging technologies, increasing globalization, and
changing workforce demographics. Measures those being pursued with MBA business

students and military leaders may become increasingly useful in the future.
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Finally, once the practical learning procesbetter understood, methods for enhancing
experience-based learning can be developddested. Such research might explore the
effectiveness of metacognitive B&j learning strategies, or different instructional methods (e.g.,
discovery learning) for improving andividual’s abilityto learn from experience. The evidence
to date from our own research program as ag&llesearch by othensggests that practical
intelligence and tacit knowledge are promising avenues for further understanding the

competencies underlying successtal-world performance.
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Figure 1. Sample question from the t&eibwledge inventory for military leaders.

1 2 3 4 5 6 7 8 9
Extremely Somewhat Neither Somewhat Extremely
Bad Bad Bad Good Good
Nor Good

You are a company commander, and your battatommander is the typeé person who seems
always to "shoot the messenger”--he does not likeetsurprised by bad news, and he tends to
take his anger out on the person who brought him the bad news. You want to build a positive,
professional relationship with yourtteion commander. What should you do?

Speak to your battalion commander aboutdtigvior and share your perception of it.
Attempt to keep the battalion commarideer-informed" by telling him what is
occurring in your unit on a regular$a (e.g., daily or every other day).

Speak to the sergeant major and see if siseWilting to try toinfluence the battalion
commander.

Keep the battalion commander informely on important issues, but don't bring up
issues you don't have to discuss with him.

When you bring a problem to your battalcommander, bring a solution at the same
time.

Disregard the battalion commander's bemalontinue to bring him news as you
normally would.

Tell your battalion commander all of th@dmews you can, but try to shield him from
hearing the bad news.

Tell the battalion commander as little as jpbssdeal with problems on your own if at all
possible.
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