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CHAPTER 1

GENERAL INTRODUCTION

In the first chapter of this dissertation, we piaia general introduction to the subject by
giving an overview of the literature on situatiopatigment tests (SJTs). First, we define an
SJT in general terms. Second, we discuss featur@gsychometric properties of SJTs. We
discuss and review the large body of literaturetloe use of SJTs in employment settings and
the rare studies in a high-stakes selection contibext, we describe the setting of this
dissertation: the admission to medical and dentatli®s in Flanders. An overview of the
origin, the development, and the procedure of tloenidsion Exam is discussed, and is
compared to admission systems in other countriksfAhis exemplifies the common thread

running through this dissertation: the use of Silifsigh-stakes selection settings.
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INTRODUCTION
“1 held his admission interview in the medical sdhuadeteria. | sensed his passion to
become a physician. He communicated easily. Haibeslcthe strong sense of connection he
had felt with the patients at the free clinic atiethhe had volunteered. While | wasn't yet
sure what a great physician was, | had an intuitsense he would become one. Yet the
decision was “His science grades aren't strong gtoureject.” | felt personally bruised. But
then, | was only the student [chosen as a full nemin the school's admissions

committee]—what did | know?” (Barr, 2010a, p. 678)

This anecdote is only one of many examples whidicate what society expects of a
‘good’ doctor. Both technical knowledge and integomal skills are important. Powis (2010)
states that any competency list for a generic naéghiactitioner should comprise excellent
academic ability and good cognitive skills but piteaners should also have well developed
decision making skills, professional integrity, adellent interpersonal skills, in addition to
being accomplished and confident communicators @droempathize with patients. Makoul
& Curry (2007) recommend that, in order to imprapglity of care, initiatives could include
more systematically assessing interpersonal skilisng the admissions process and ensuring
that clinical skills assessments include a commatidns component. However, today still
many medical selection systems rely only on teséd tmeasure cognitive knowledge and
ability. In other countries, interviews and perddpatests are widely used to measure
interpersonal characteristics. In recent years,sSdave drawn the attention of many
researchers. There is recent evidence that SJTit rhg valuable supplements to extant
cognitive tests in admission contexts.

Therefore, the main objective of this doctoral eitstion is to examine the potential

use of SJTs in medical admission contexts. Thes dhapter provides an introduction to SJTs
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and presents an overview of relevant previous resedhe admission context in which our
SJT was used is described, and compared to thenatienal context. Next, large-scale
results of selection instruments in admission odstare discussed. On the basis of this
literature review, the research questions of tlesgmt dissertation are identified at the end of

the chapter.

SITUATIONAL JUDGMENT TESTS

Definition

SJTs present applicants with different work-relaggdiations. Applicants have to
indicate the appropriate response alternative franlist of different response options
(Motowidlo, Dunnette, & Carter, 1990; Motowidlo, kkon, & Crafts, 1997; Motowidlo &
Tippins, 1993; Weekley & Jones, 1999). The answerSJT questions typically require
common sense, experience, and common knowledges than logic reasoning abilities or
high intelligence. Therefore, SJTs are categoreeton-cognitive tests. The first prototype
of an SJT dates back to 1926, namely the ‘Judgme®ocial Situations’ which was a subtest
of the George Washington Social Intelligence Tegkcjaniel, Morgeson, Finnegan,
Campion, & Braverman, 2001). This test is probatilg first widespread and largely
evaluated SJT. In World War II, psychologists trtedmeasure the insight and judgment of
soldiers and in the 1960s, tests were developetheéasure the leadership potential of
applicants (McDaniel et al., 2001). Examples age‘Bractical Judgment Test (Cardall, 1942),
the ‘How Supervise?’ (File, 1945; File & Remmer948), and the ‘Supervisory Practices
Test’ (Greenberg, 1963). However, the widespreadaisSJTs was practically nonexistent
until the modern version of the SJT was “reinvehtagd Motowidlo et al. (1990). Thanks to

these researchers, a new interest in SJTs emengestith exists today.
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Features

The last two decades, these modern SJTs are useskizrch settings and in applicant
selection situations. While modern SJTs vary on ynenaracteristics, they have a few
features in common. First, SJTs are based on themgsion that behavior is consistent.
According to this “behavioral consistency princip{&chmitt & Ostroff, 1986; Wernimont &
Campbell, 1968), the best predictor of applicafisure behavior is past behavior. More
specifically, the performance on a realistic sédectest (closely corresponding to the future
job) will be consistent and therefore predictive lafer job performance. Second, SJTs
present applicants with realistic situations. Thgye applicants a realistic job preview.
However, the specific way that the situation isspreed to the applicant can vary. The
realistic situations can be shown on video or caempBJTs can also be presented as paper-
and-pencil or written tests. Third, SJTs mostly tise multiple-choice answering format.
Again, the different options can be presented gepeaor digitally. Applicants are not asked
to act out their chosen response. In this resj&tXs differ from assessment centers, where
the candidate is asked to act out his/her resp@¥Es are highly standardized and can be
administrated to large groups (unlike assessmemters). Thus, in SJTS, there are many
ways to present situations and alternative ansteetle applicants. SJTs can differ a great
deal on these features. Moreover, there are twoswaypresent response instructions:
knowledge based instructions and behavioral tendamtructions (McDaniel & Nguyen,
2001; Ployhart & Ehrhart, 2003). Knowledge baseructions ask candidates to identify the
right answer (“What should you do?”). On the othand, behavioral tendency instructions
ask the candidate how he or she would react intacpkar situation (“What would you do?”).
Prior research has provided much insight in théedthces between these two formats. In

general, higher mean scores are found on SJTswitWwledge based instructions (McDaniel,
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et al., 2001). The meta-analysis of McDaniel eado found that knowledge instructions and

behavioral tendency instructions have equal caterelated validity.

Development and scoring

Motowidlo et al. (1990, 1997) describe the thre@idsl stages necessary in
developing an SJT. First, through a thorough jolalysis, critical incidents that are
encountered on the job are collected from subjeattan experts (SMEs). SMEs are people
who know the job very well (supervisors, customesgqerienced workers) (Flanagan, 1954).
Critical incidents emphasize very good or very lb&thaviors in work situations. The test
developer groups these incidents into similar aunégeas, selects representative scenarios
from each content area (Motowidlo et al., 1997) aanstructs item stems of similar length
and format. In the second phase, SMEs are askgehierate different responses to each work
situation. They have to identify what they wouldsntikely do or what they think is the best
thing to do. SMEs should be able to identify thestbesponse and other, less excellent
possible reactions. After this, the test develager sort all response alternatives on a range
of effectiveness. In most cases, four responsenaliges are constructed. Finally, the scoring
key is developed. SJT scoring keys are often deeelausing another pool of SMEs or
excellent employees. These experts judge the aftaess of each response alternative, or
they identify the best and the worst response. dédwelopment of the scoring key described
above, is the expert-based scoring approach. Varadier scoring methods for multiple-
choice SJTs, such as the empirically-derived sgokey, are discussed in the SJT literature
(Bergman, Drasgow, Donovan, Henning, & Juraskap2®dgan, 1994; Weekley & Jones,

1997, 1999; Weekley, Ployhart, & Holtz, 2006).



6 CHAPTER1

As can be seen, SMEs are used in each phase dbpeent. The realism of the
stems and response options is high when expertssace Moreover, a large group of experts

generates a large pool of incidents and possibjaoreses for each situation.

Research

Since the reinvention of the SJT by Motowidlo et @990), many studies have
examined the effectiveness of SJTs. Thereforestitemgths and weaknesses of SJT use are
rather easy to describe. The efficacy and effiglen€ SJTs is described below in an
evidence-based overview. Different psychometriteoa are discussed including reliability,
criterion-related and incremental validity, adverspact, and coaching and practice effects.
Reliability. This refers to the consistency of the test scoresfferent conditions (over time,
concerning item content). As SJTs are designed @asore multiple constructs, internal
consistency estimations are not appropriate indicatof reliability. In most cases, SJTs are
multidimensional at the item level (Clause, Mulliédee, Pulakos, & Schmitt, 1998). Many
researchers report internal consistency coeffisi@ftSJTs. The meta-analysis of McDaniel
et al. (2001) presents coefficients varying fror@ td .94 (average .60). Chan and Schmitt
(2002) report a value of .73 (40 item SJT). Testgereliabilities are more appropriate, but
often not available. Ployhart, Porr, and Ryan (3G@gort a test-retest reliability of .84.
Criterion-related validity. Many studies have investigated the criterion-eslavalidity of
SJTs. In their meta-analysis, McDaniel et al. (90&dalyzed the criterion-related validities
of SJTs across 95 studies and concluded that S&Tgaldd predictors of job performance
(correctedr of .34). However, most studies in this meta-ansalygere concurrent in design
and did not involve the use of SJTs in operati@®tings. Moreover, there was a marked
difference between the mean validity coefficient poedictive study designs (corrected

of .18) and that for concurrent study designs @xiedr of .35). A second meta-analysis by
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McDaniel, Hartman, Whetzel, and Grubb (2007) regmbra mean corrected validity of .26.
Again, the number of concurrent study designs \aegel (114 out of 118). Third, Christian,
Edwards, and Bradley (2010) showed that the validft SJTs was higher for predicting
conceptually-related performance dimensions, ewdytwnderscoring the importance of
matching predictor and criterion. Only 6 out of84ddies included in this meta-analysis were
predictive validity studies.

Incremental ValidityResearch has indicated that SJTs significantlytadtie prediction of
job performance over cognitive ability, the Big &jvjob knowledge, and job experience
(Chan & Schmitt, 2002; McDaniel et al., 2001; WegkE& Jones, 1997, 1999; Weekley &
Ployhart, 2006). In the meta-analysis of McDaniéla¢ (2007), SJTs accounted for
additional variance (varying from 1% to 2%) overttb@ognitive ability and personality.
Chan and Schmitt (2002) found an incremental vigligdarying from 3% to 8% over and
above cognitive ability, the Big Five, and job exspece. These results were replicated in
educational settings i.e. the prediction of perfance in university (Oswald, Schmitt, Kim,
Ramsay, & Gillespie, 2004; Lievens, Buyse, & Satk2005a). Hence, SJTs can be an
important addition to the selection battery. Patiar Baron, Carr, Plint, and Lane (2009)
studied the use of an SJT for selection into pashgate general practitioners training in the
UK. This SJT focused on three non-clinical selettateria: empathy, integrity, and coping
with pressure. The SJT was the best single prediétperformance in a selection center that
used work-relevant simulations to target both chhiand non-clinical domains. Furthermore,
the SJT offered the most incremental validity ootrer methodologies. These findings have
important implications for the development of sét@t methodologies in the assessment of
non-clinical domains.

Construct-related Validitylt is commonly accepted that an SJT is a methodvaduate a

variety of professional knowledge, capacities, anthpetencies. SJT items may refer to a
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wide range of situations and answering an SJT waglsing experience, personality, and
common sense. Low internal consistency coefficipoiat in the direction that SJTs measure
different constructs. To determine the construdiditg of an SJT, their correlation with
other selection instruments has been investigdtethe meta-analysis of McDaniel et al.
(2001), it was found that SJTs show a significamtderate correlation£.46) with cognitive
ability, even though there was substantial varigb@round this estimate. The meta-analysis
of McDaniel et al. (2007) revealed that the typeredponse instruction seems to be a key
factor, as it was found to affect the cognitivediogy of SJTs. That is, SJTs with knowledge
instructions had a higher cognitive loading. Alegmely, SJTs with behavioral tendency
instructions had a higher personality loading. Taktegether, the extent to which SJTs
measure a specific construct, varies greatly. Herme SJT is best viewed as a
multidimensional measurement method with which cale assess a variety of work related
knowledge, skills and abilities (KSAs), rather ttema method with which one can measure a
particular individual differences construct.

Adverse impactDo SJTs disadvantage certain groups (race or gehbéferences in mean
scores between racial subgroups are typically emtdan those reported for cognitive ability
tests. Whetzel, McDaniel, and Nguyen (2008) coretlicd meta-analysis to examine the
value of SJTs in reducing subgroup differenceshWaspect to race, differences in mean SJT
scores between subgroups were typically smallar thase reported for various ability tests,
including cognitive ability. The difference betweéMhites and minority members was
without exception in favor of White participants evhcored .38, .24 and, .29 SD higher than
Black, Hispanic, and Asian participants, respetyivPast research has shown that females
score slightly better than males on SJTs (O’ConneltDaniel, Grubb, Hartmann, &
Lawrence, 2002; Weekley & Jones, 1997, 1999). Wdtetz al.’s meta-analysis (2008)

confirmed that women in general outperform men dns$although the female advantage in
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SJT performance was rather limitet:(11). One explanation states that women tenddoesc
higher on agreeableness and conscientiousness @dc&rTerracciano, 2005). These two
personality traits are commonly measured by SJiste

Face validity.A great advantage of SJTs is the fact that apmtéceeact very positive and
perceive these tests as job-related and relevént. adds to the applicant’s judgment of the
procedural justice of the selection process. Kann@rewe, Hollenberg, and Hadouch (2006)
examined the factors of SJT presentation on té&st-faerceptions. They concluded that SJTs
that are interactive and used a video-based mgdalitthe presentation of stimuli as well as
for the response options received the highestgatas compared to other SJTs that varied in
other ways on these factors. Positive applicanttima@s are important because they play a
crucial role in motivation and performance in sétat (Chan & Schmitt, 1997; Clevenger,
Pereira, Wiechmann, Schmitt, & Schmidt-Harvey, 2004oreover, positive reactions give
the employer a good image. This image has an impomfluence on the attraction of the
applicant to the organization (Lievens & Highhou®@03). Furthermore, positive applicant
reactions increase the chances of hiring the hgsticants, avoid the possibility of costly
litigation and contribute to the organization’s uigdion (Gilliland & Steiner, 1999; Ryan &
Ployhart, 2000).

Coaching and practice effectdlith a test gaining as much attention as the Sdances of a
coaching business arising are big. Various testliag programs and the Internet provide
candidates with strategies to improve their testexcand get selected. For the organization
or selection committee, especially the teachingtrafks and gimmicks has negative
consequences: The actual test score does no lpngede an accurate picture of the true
ability of the applicant. In the past, the effectoaching were primarily studied in relation
to cognitively-oriented tests in educational seginin this context, research found that

coaching produced small but practically meaninghdreases in performance (Bangert-
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Drowns, Kulik, & Kulik, 1983; Becker, 1990). So fdittle research on coaching effects has
been conducted in relation to SJTs. The result€ufen, Sackett, and Lievens (2006)
indicate that some SJTs are susceptible to coa¢dmg4). This indicates that caution must
be taken when using SJTs in selection. A questiorias to the coaching problem, deals
with practice effects. Can applicants reach higleares when they retest on an SJT? The
results of Lievens, Buyse, and Sackett (2005b) sthaivretest effects for SJTs are not higher

than retest effects for cognitively-oriented tests.

Conclusion

The large literature on SJTs provides many insigtitsthe strengths and weaknesses
of this selection instrument. However, the key tations that were mentioned by McDaniel
et al. (2001), namely predominantly low-stakesimsgét and concurrent or experimental
designs apply to the entire research on SJTs. &l settings, respondents are mostly
incumbents or test subjects who are not extremelyviated to take the test. In most studies,
the SJT is not used to make actual selection asssiTherefore, studies in operational high-
stakes selection settings are needed to draw famalgsions on the use of SJTs as additional

selection instruments, over and above cognitiveigred tests.

THE HIGH-STAKES SETTING: ADMISSION TO MEDICAL AND DENTAL
STUDIESIN FLANDERS
History
In the fall of 1995, the Belgian federal governmenass faced with an excess number
of doctors and dentists. In order to deal with,thidaw was voted in which the maximum
amount of graduating doctors and dentists per weardetermined. These federal intentions

were communicated to the two communities in Belgithe Dutch speaking region (Flanders)
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and the French speaking region (Wallonia). This lafluenced the policy of these two
regions. In Flanders, the ministry of Education dmdining and the ministry of Health and
Wellbeing -who were both responsible for the exiecuof this federal law- decided to install
a Technical Commission. This commission had tordetee how Flanders would restrict the
flow of students in medical and dental educatiornvads decided to do this via an Admission
Exam. This Admission Exam had to 1) discriminatedehts on their chances of succeeding
medical and dental education and 2) give seriodgations of their later performance as
medical doctor or dentist. The Technical Commissimroughly discussed many options but
high priority was given to the specific contenttbe selection test and to the method of
scoring and evaluating it. The first three yearsendeemed experimental so that continuous
evaluation and corrections were possible. The casiom recommended a standardized
selection procedure for all candidates, organizettheasame time, at the same place. It was
decided that each year, two sessions would beameldall systems for data processing should
be computerized. Therefore, the answers to thetignssin the selection test had to be
determined a priori. No further selection on thet p& universities was allowed. Up until this
day, the Admission Exam is the only criterion thigcides whether a student can start
medical or dental education. For candidates, thenidsion Exam is a huge obstacle in
attaining their goal.

The Technical Commission reached a consensus congethe content of the
Admission Exam. The first part of the Admission Exaaptured the knowledge and insight
of candidates in Sciences. The second part of tthmigsion Exam involves information

gathering and processing abilities. The first Adsiuia Exam took place in 1997.
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Content and requirementsto succeed

Before reaching a consensus, the Technical Conwnisdiscussed many possible
subtests. Three suggested alternatives were nbheltt, namely an interview, a manual
dexterity test, and a nursing internship. This wasstly due to the expected size of the
applicant group. There was no consensus in the niemh Commission regarding a
personality test. Therefore, no personality inventwas administered. After the Technical
Commission, an Exam Commission was set up to owetse actual development and
organization of the Admission Exam. It contained ngnamembers of the Technical
Commission but was expanded with clinical and sdiersubject matter experts. Over the
years, the number and content of subtests of thmiggion Exam has changed a few times.
On these grounds, different periods can be distahngual.
Period 1: 1997

When the ministry of Education and Training annaththe Admission Exam, many
students claimed that they did not know about tden&sion Exam when they chose their
main courses in high school two years before anait Wwe court. Due to the decision of this
higher court of Justice in Belgium (Arbitragehof.cConstitutional Court), the first part of
the Admission Exam (knowledge in sciences, furtteled KIW) was not administered in
1997. Students only had to take the second pathefexam: information gathering and
processing (further called IVV). This part consistef two main subparts which each
contained four tests. The first subpart of IVV caised four cognitive ability tests: reasoning,
memory association, visual information processiagg pattern recognition. The second
subpart of IVV consisted of 4 situational testée@ure on a medical subject, a silent reading
text, an interaction with a patient, and a disaussin a multidisciplinary team. The

development and content of these eight IVV testescribed in the following paragraphs.
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Cognitive ability testsThese measures were not specifically developedhi® Admission
Exam. Instead, four existing cognitive ability testere chosen. For test security reasons, the
source of these measures and example items caammebented. The first cognitive ability
test was a reasoning test, which consisted of ®stepns with five response options. The
problems in this test were formulated in verbalmeuc, or figural terms. Prior research
demonstrated the good reliability and predictivedviy of this test for medical students. In
particular, Minnaert (1996) reported an internahgistency coefficient of .84 and a validity
coefficient of .36 for predicting first-year GPA medical studies. Because of these good
psychometric properties, the Admission Exam Comiasdecided to weigh this test more in
the total Admission Exam score (see table 1 focifipeweights). The visual information
processing test measured the ability to quicklynsead interpret complex figures. It
consisted of 32 items with five response altermegtivn the third test, memory association, 15
names of patients had to be memorized. Besidesdhees, their age, job title, personal
characteristics, and diagnosis were also includdwe reproduction phase contained 20
guestions dealing with these patient descriptidine pattern recognition test measured the
cognitive ability to determine which simple figuneas part of a more complex figure. This
test contained 50 items and per item five posssinteple figures were provided in a test
booklet. According to prior research provided ie test booklets, the internal consistency of
these three tests was satisfactory. For eachsfastific time limits were set.

Situational testsThese four tests were specifically developed lier Admission Exam. The
first two tests i.e. the videotaped lecture andwingten text with a medical subject matter,
were miniaturized samples of important studentdafleal lessons and course texts were
used. To this end, a professor delivering a lectB@eminutes) was filmed and a seven-page
text was extracted from a course syllabus. A Ifstetevant questions and response options

were developed. The other two situational teses, (interaction with a patient and medical
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team discussion) were video-based SJTs. An appreewitar to other studies (see e.g.,
Weekley & Jones, 1997) was used for developingetl&Hl's. In a first step, a representative
group of critical incidents were gathered for thése situations. To this end, the relevant
literature was inspected and experienced physi@adsprofessors in general medicine were
guestioned so they could provide examples indieaty effective and ineffective job
behavior in the respective situations. This exergielded a list of 376 usable examples of
behavior. Second, scripts were written. Two prafessteaching physicians’ consulting
practices tested the scripts for realism. The scrgepicted the word-to-word dialogue
between the parties involved. Using a similar apphe questions and response options were
derived. Third, semi-professional actors were setkto play the various roles while being
videotaped. An experienced physician attended #tet® guarantee realism. For each
videotaped test, 30 multiple-choice questions wiemenulated. In the last step, expert
judgments were used to develop the scoring key.e@sh(1960) kappa, which is an
indication for inter-rater agreement, was satisgfgci(always exceeded .70). Discrepancies
were easily resolved through discussion. All questiof the situational tests were of the
multiple-choice type with four response options.eDa test security reasons, pilot testing of
these items was not possible, nor was it allowetidoard items or use different scoring rules.
Again, specific time limits were set for each test.

Admission Exam scoreBor each of the eight tests a final score wasptted by summing
the number of correct answers. There was a smadllfyefor guessing, namely each incorrect
answer received a penalty of 0.1 point. Next, aghteid sum of the four cognitive ability
measures and a weighted sum of the four situatitesté were computed. These weights
were determined by the Admission Exam Commissioth are presented in table 1. The
maximum score on each part was 10. Candidatesdhabtain at least 6 out of 10 on each

part to pass the Admission Exam. The final Admisdtaam score was obtained by summing
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both weighted sum scores. Candidates who passed/edca certificate which guaranteed

entry to medical or dental education.

Table 1. Admission Exam for Medical and Dental $¢8dn Flanders 1997-1999

Knowledge in Sciences (KIW) Information gatheringlgrocessing (IVV)
Test Number Weight Test Number Weight
of items of items

Cognitive ability tests

Biology 15 .50 Reasoning 54 .50
Physics 15 .50 Visual information 32 .20
processing
Chemistry 15 .50 Memory association 20 10
Mathematics 15 .50 Pattern recognition 52 .20
Situational tests
Videotaped lecture 40 .33
Written Text 20 A7
Videotaped Interaction 30 .25

between doctor and patient

Videotaped Team discussion 30 .25

Note. In 1997, KIW was not administered due to @sien of a higher Court of Law

Period 2: 1998 and 1999

In 1998 and 1999, still experimental years, KIW da¥ were both administered.
KIW tested students’ knowledge of four science ste$tiology, physics, chemistry, and
mathematics, who each had 15 items with four ptssbswers. The difficulty of these
subtests was adapted to the average level of dliffian the last years of Flemish high
schools. Each year, a professor who was a subjattemexpert in that particular science
subject (and member of the Admission Exam Comnmigsiteveloped the items and possible

answers (for both sessions). The Commission disdudbe difficulty of the items.
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Candidates had three hours to solve the items. ¢¥Mained the eight subtests described
above.

After these three experimental years, the Admisg&®am Commission wanted to
evaluate the Exam and propose improvements fofuoee. That is why they invited two
experts on the admission subject to inspect theniBle Admission Exam and give their
expert opinion. These recommendations and thetsesfilthe commission’s own research
activities, gave rise to a few adjustments in thieception of the Admission Exam.

Period 3: 2000-2002

Table 2 shows that a few of the IVV subtests wemmaved from the Admission
Exam after the three experimental years. From 2890the reasoning test was the only
cognitive ability test in the Admission Exam. IV\drther contained the written text about a
medical subject matter (no longer from a courskabyk but developed from scratch) and the
videotaped interaction between a doctor and amafide conditions to pass the exam were
made less stringent. Candidates had to obtairast feout of 10 for KIW and at least 5 out of

10 for IVV. In total, however, they still had totalm 12 out of 20.

Table 2. Admission Exam for Medical and Dental $¢8dn Flanders since 2000

Knowledge in Sciences (KIW) Information gatheringlgrocessing (IVV)
Test Number Weight Test Number Weight
of items of items

Cognitive ability tests

Biology 10 .50 Reasoning 50 .70
Physics 10 .50 Situational tests

Chemistry 10 .50 Written Text 30 .70
Mathematics 10 .50 Videotaped Interaction 30 .60

between doctor and patient
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Period 4: 2003-2005

Two major changes were introduced in the Admis&eam of 2003. First, passing
conditions were eased once more. Students stilltbasbtain at least 5 out of 10 for both
KIW and IVV but their total score to pass the Adsns Exam was lowered to 11 out of 20.
Second, due to many technical problems and higiyation and administration costs, it was
decided that the videotaped interaction betweerdtioéor and patient would be transformed
into a paper-and-pencil test. Therefore, all diaEgwere written into full text and the SJT
was fully administered on paper (i.e., both stinsuand responses). To increase realism,
photographs were added to the test booklet.
Period 5: 2006-present

Due to issues in developing both situational tesspecially guaranteeing the same
difficulty index in both sessions per year, it wdecided to change their format. First, the
silent reading text, which was initially one lorext with 30 questions, was changed to seven
short texts (one page) with each 5 or 6 questidadr( total). Consequently, candidates can
choose which text they read first and which texytipossibly ignore. Hence, difficulty no
longer depends on one single text and a greateetyan medical subjects is possible.
Second, the interaction between a doctor and patienlonger consisted of one single
interaction with 17 critical incidents. Since tlsgbtest consists of 30 questions, candidates
are now confronted with 30 different, and independstuations. Situations can deal with
interactions between doctor and patient, but al$lo iwteractions between nurse and patient,
doctor and nurse, doctor, child and parent, deatidtpatient and so on. Hence, the context in
which doctor and patient interact, is broadened atiter significant care takers are

introduced.
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Conclusion

Throughout the 13 years of its existence, varidwanges to the Admission Exam have been
made. At first sight, these changes may seem sutidtaHowever, a closer look reveals that

the basic design, namely using cognitive and namitive measures was never abandoned.
The early alterations (in 1999) mainly resultedrircomments made by the two admission
system experts. These changes made the exam nagtegble and efficient by reducing the

number of tests and items. Later adjustments (ptagsen format of SJT and silent reading

text) were made by the test developers in ordeafeguard the validity of these tests. Hence,
in the studies described in this dissertation, Assmoin Exams of different years, and with

different contents are used. Differences betwedferdnt cohorts and differences in the

difficulty of the tests were resolved by standardizhe Admission Exam scores per year.

COMPARISONSTO INTERNATIONAL MEDICAL AND DENTAL ADMISSION

In the previous part of this chapter, we descritied context of medical and dental
admission in Flanders. However, the entry critestucture, teaching methodology, and
curriculum offered at medical and dental schools/\@nsiderably around the world. One
aspect that medical and dental schools around tivlel iaave in common, is that they are
often highly competitive and most of them use anfaf selection to decrease the inflow of
students. In the following, we describe generaledénces between admission to medicine
and dentistry in Flanders, and admission systemd asound the world.

First, in European countries (like Belgium), theudst of medicine is mostly
completed as an undergraduate degree. Howeveramy wther countries, medical education
is moving closer to the US/Canadian model. In themantries, medical degrees require at
least several years of previous study at univer3iherefore, students who want to enter

medical school often have already completed a bachd@th a curriculum with a heavy
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emphasis on sciences. In these cases, the meaof agjgdents entering medical school is
higher than in Flanders where most of the candsdate approximately 18 years old.

Second, although medical schools around the wantdec medical degrees, in many
countries a medical doctor or dentist may not lggadactice medicine until (s)he is licensed
by the local government. This may require passimgpéra test (licensing examination) or
paying a fee. In Flanders, up until now, every shidvho graduates after seven (medicine)
or after five (dentistry) years, is allowed to giee the profession.

Next, in Flanders, the Admission Exam is centrallganized and administrated.
There is no further selection on the part of thevensities. Every student who passes the
Admission Exam, can enter his/her preferred unityerdHowever, in many countries,
medical and dental schools construct and apply twen entrance examinations and they
decide on an independent basis who gets accepted.

Fourth, in Flanders students who want to study oiediand dentistry take the same
Admission Exam. Only after passing the exam, sttsdaave to indicate which study they
aspire by enrolling in the medical or dental schobltheir choice. Consequently, the
Admission Exam Commission never knows in advancee imany medical or dental students
will start the education. There is no “numerus §kas every student that succeeds for the
Admission Exam, is allowed to start medical or deeducation. In Flanders, this regulation
has led to a major lack of dentists since everyr ygato 90% of students passing the
Admission Exam, choose to study medicine.

Another major difference between Flanders and atbantries is the use of the SJT.
If other countries measure interpersonal and conmgatian skills, in most cases they do so
by using an interview or by including a personatigt. As far as we know, Belgium is the

only country that uses an SJT for actual collegaission decisions.
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Finally, the international comparison learns tlmatmany countries a lot of weight is
given to applicants’ past academic records. Forgnades (high school or undergraduate)
determine students’ chances of acceptance for mle@ic dental) education. In many cases,
most attention is given to grades attained in alfsecondary school leaving exam (e.g.,
Germany and Ireland). Some countries apply secgrgtades and add specific requirements
(e.g., the UK). Past academic grades have prownghedictive value in higher education as
recent reviews have shown that the undergraduamegooint average (GPA) is moderately
related to subsequent academic performance (Mc@&aghbD2; Salvatori, 2001). Similarly,
the Medical College Admission Test (MCAT) has amegatable predictive value for pre-
clinical performance (Julian, 2005). Note that th&ation with professional performance is
not straightforward. A very early study of Priceaylor, Richards and Jacobsen (1964)
clearly demonstrates that performance in formalcation, as measured by grade point
averages, comes out as a factor almost completégpendent of all the factors having to do
with performance as a physician. However, in theeaaf Flanders, it was the concern of the
Belgian government that requesting students’ gramesd give the impression that their
grades influenced their chances of succeedingamdmission Exam. Therefore, the use of
secondary school grades was not allowed. In viewhefscientific evaluation, the grades

were requested after the Admission Exam and stadeniid cooperate on a voluntary basis.

CURRENT DEBATE IN MEDICAL AND DENTAL ADMISSION RESEARCH
Selection in higher education typically serves fwoposes: (1) to reduce the large
number of otherwise qualified and capable applEémimatch the number of places available,
and (2) to enroll students thought most likely tmeeed in what is an arduous program of
study and to subsequently become effective mentfettse profession. However, selecting

those students who will do well academically in gaely part of medical school, or selecting
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those students who will make the best physiciates afedical school do not necessarily have
the same outcome. Barr (2010b) claims that succegse-medical sciences gives rise to
success in pre-clinical sciences encountered earilyedical school, but success in pre-
medical sciences has little predictive value reig@réventual success as a clinician.

The literature on medical and dental school admissiconsistently draws a
distinction between cognitive and non-cognitiveliabs (Benbassat & Baumal, 2007). The
former refer to intellectual prowess, typically reeeed by GPA or performance on
standardized tests of knowledge (e.g., MCAT in USAMSAT in UK). The latter quality,
non-cognitive aptitude, is typically used to encdate all the other qualities that might be
desired in an applicant (Eva et al., 2009). Theoligthese non-cognitive abilities is very large.
Although there is some variation in opinion wittspect to the relative weight assigned to
cognitive and non-cognitive measures of potentiainadical school admissions, there has
always been widespread agreement that it is désitabbroaden the scope of assessment
beyond academic achievement.

Traditionally, non-cognitive traits are inferredofin applicants’ performance in
interviews and on specific assignments such asl gmalp discussions of a problem (Collins,
White, Petrie, & Willoughby, 1995), multiple mimterviews (MMI) (Eva, Rosenfeld, Reiter,
& Norman, 2004), simulated tutorials (Kulatunga-Mnor& Norman, 2002), as well as from
applicants’ scores on personality tests and letierecommendation. Ferguson, James, and
Madeley (2002) summarized the consistent findinggarding the use of personality
measures. They found that within medicine extrasargpredicted success in paediatric
objective examinations and conscientiousness wapostive predictor of preclinical
achievement, even when controling for previous aoad performancefE.58). Lievens,
Ones, and Dilchert (2009) found that over timeawrsion, openness, and conscientiousness

factor and facet scale scores showed increasepdrational validity for predicting grade
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point averages in medical education. Openness @mnaversion gained importance for later
academic performance. Conscientiousness appearbd tn increasing asset for medical
students. Manuel, Borges and Gerzina (2005) testhdther personality factors were
associated with the clinical skills of second-yeadical students, and were able to confirm
such an association. Students’ communication skiisrelated positively with warmth,
emotional stability, and perfectionism.

The interview is even more widely used for captynmon-cognitive skills (Albanese,
Snow, Skochelak, Huggett, & Farrell, 2003; Kreitéim, Solow, & Brennan, 2004). Half a
century ago, Gee and Cowles (1957) already stateathlong as there is no objective way to
determine the criteria for good physicians of whatevariety, and as long as there are no
objective ways to evaluate some of the traits #natallegedly prerequisites for becoming a
good physician, the interview is the only tool festimating traits. Interviews can assess
various personal attributes considered appropt@te career in medicine. These attributes
include the ability to communicate, cooperativenessdence of active participation, open-
mindedness, self-confidence. However, results of thalidity of interviews are not
consistently positive. In general, limited predietivalidity is found (Streyffeler, Altmaier,
Kuperman, & Patrick, 2005). The meta-analysis oh@and Blackman (2006) concluded
that selection interviews have a modest capacitypriedicting clinical performance in
healthcare disciplines and they probably have dédiipractical value. Other systematic
reviews also indicate that interviews add littldhe selection process (Ferguson et al., 2002).
The results of Wilkinson et al. (2008) were coresistwith this prior research, concluding
that prior academic performance accounted for 23%aaance in undergraduate medical
performance and that interviews had only limitethea

More generally, the study of Wilkinson et al. (2D0&s instigated the old debate as to

whether it makes sense to include measures of agntove skills in admission. That is, the
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need to incorporate non-cognitive measures in ¢hecson of medical students is no longer
agreed on by all researchers in the field. Forams#, Benbassat and Baumal (2007) posited
that the use of the vast majority of non-cognitaemission criteria is not evidence-based and
that these criteria should not be a component efséllection process for medical schools.
Others stated that selecting for interpersonalticglahip skills is only to be recommended
when selecting general practitioners and psychiati{Arnold, 2008). In addition, over the
last years, the idea that only using prior acadesciievement and measures of cognitive
knowledge does not exclude students with interpeisskills, has gained ground. For
example, some authors argued that it is import@am@icknowledge that academic ability and
other key (non-cognitive) attributes are not neaelysinversely correlated (Norman, 2004),
or mutually exclusive. Indeed, there is evidencd the two are positively correlated (Eva &
Reiter, 2004). Thus, selecting solely or predomilyaon academic performance may in fact
also lead to the admission of students with aftraaton-cognitive attributes (Wilkinson et
al., 2008). Clever people are not known to be syateally less humane than others (Brown,
2008).

Following the paper of Wilkinson et al. (2008) aftite resulting debate, many
researchers expressed their concern about thisitewolin medical selection. Harding and
Wilson (2008) argued that abandoning interview &a methodology represents a
regressive step in medical student selection. Thegtioned that some interviews (like MMI)
have demonstrated promising reliability and vajidiReiter, Eva, Rosenfeld, & Norman,
2007; Roberts et al., 2008). Therefore, Powis (208Beated that medical schools have to
select students on the basis of more than thedess® achievements at school. Measuring
cognitive ability is a step in the right directidmyt it does not tackle the admission of people
from lower socioeconomic groups or those whose &iitut has been compromised by

attending poorer schools. Bore, Munro, and Powd®$2 developed a comprehensive model
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for selecting medical students. This model is gdmehin the theoretical and empirical
selection and assessment literature. Their goakevesvelop a model that results in ethically
defensible selection decisions. The model inclial@sethod of using scores from cognitive
and non-cognitive measures. The Admission Exanmiedical and dental studies in Flanders
is an example of such a model as it captures #ubtisnal cognitive factors and a method
(SJT) to measure the non-cognitive (interpersasialls. In light of the ongoing debate about
the relevance of assessing non-cognitive factbis, makes it worthwhile to scrutinize the

performance of this SJT in the Admission Exam emilers.

RESEARCH OBJECTIVES

This chapter emphasizes that in the field of médiekection (and even in the broader
field of selection in higher education) many dissgnents and discussions exist. The present
dissertation tries to answer some of the questiorkis ongoing debate. Previous research
documents that cognitive predictors are the mogbmant predictors in selection for higher
education. Conversely, interviews as measures pfcognitive capacities have not shown
consistent results. So, there is a clear need tueraneasures that enable to assess non-
cognitive factors. The Admission Exam in Flandershe only one worldwide that uses an
SJT to measure interpersonal skills of applicantsédical studies. That is also the reason
why this dissertation focuses on the SJT. Thiseftected in the following four research
guestions.

First, we want to investigate whether it is possitdl use the SJT (and the other tests
of the Admission Exam) for selecting students inhbmedical and dental education. As
stated before, one of the big differences betwaenAdmission Exam in Flanders and the
ones in the rest of the world is the use of theesAimission Exam for two different majors

(medical and dental studies). Hence, Chapter 2eadds the first research question by
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examiningwhether the same admission exam tests can be usedifferent academic
majors. This question has major practical implications. pkesent, there already exists a
shortage of dentists. If students who aspire aecaie dentistry have lower scores and
therefore fewer chances to pass the exam, the $leha@alth care faces a major challenge in
the future.

Second, in the past, most studies regarding thericm-related validity of SJTs were
concurrent in design and did not involve the us&®&Tfs in operational high-stakes settings
(Christian et al, 2010; McDaniel et al, 2001; Mclzdret al, 2007). Therefore, the present
dissertation presents two studies of SJTs usedgh-dtakes contexts. These studies are
described in chapters 3 and 4 and use predictilidati@n designs of an SJT used in an
operational high-stakes setting. In particular,ptba3 addressegsearch question :2What
is the predictive validity of an SJT measuring impersonal skills in dental education?

As opposed to dental education, the predictiveditglof the Admission Exam for the
first years of medical education has been examindte past (Lievens, Buyse, & Sackett,
2005a). However, the ultimate goal of medical dedecis to choose those applicants who
will do well as professionals. In the later yearsn@dical education and in the profession, the
impact and importance of interpersonal skills iases as interactions with patients augment.
Therefore, chapter 4 focuses on the following regeguestion (RQ 3)What is the long-
term predictive validity of an SJT measuring integpsonal skills in medical education?

This long-term predictive validity of SJTs might lae major concern for anyone
interested in using this method in selection. lat,fahe lab study of Cullen et al. (2006)
indicates that some SJTs are susceptible to caachimus, caution must be exerted when
using SJTs on a long-term basis. In high-stakescg8eh, coaching effects might jeopardize
the ultimate goal of the selection procedure. [flmants learn to use tricks and gimmicks to

give the right answer and receive a higher scdris, does not mean that they possess the
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necessary interpersonal skills. Furthermore, paigclsing programs are not accessible to
every student. So, students who seek coaching ndiffier from students who don’t seek
coaching activities. Research question 4 deals thi¢lse pre-existing group differences and
coaching effects on SJTs and cognitive tests. Tundysn chapter 5 examineghether SJTs
are susceptible to coaching effects (RQ 4p account for pre-existing group differences
between coached and non-coached groups, a metigogzbdlonnovation is that we use

propensity scoring.
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CHAPTER 2

Admission Systemsto Dental School in Europe: A closer look at Flanders'

Dental education in Europe faces enormous challen@me deals with the admission to dental
school. Although admission procedures vary consiolgr across Europe, a characteristic of
some systems is that the same procedure is usedsastudents who will ultimately pursue
different majors (medical or dental). This is basedthe assumptions that there is no significant
difference in these students’ scores and that #wirements for medicine and dentistry are
equal. This study examines these assumptions iradh@ssion exam “Medical and Dental
Studies” in Flanders. Students who pass may chodsether they start medical or dental
education. Over an 8-year period (2000-2007), adiois exam scores of students starting
medicine (n=4492) were compared to those of studstarting dentistry (n=547). Second, the
validity of this exam is examined for both mediaall dental education. It was found that
students starting dentistry had a significantly éswotal score on the admission exam than
students starting medicine. Differences were esfigcstriking for the cognitive part of the
admission exam. For both medical and dental stiel#dm admission exam score was a valid
predictor of academic grades in the first threerngealthough correlations were lower for dental
education. These results have implications for @dian procedures in countries where the same
system is used for both majors. The findings thatents who have a lower score choose dental
education and that the validity of the exam ishdliglower for dentistry, raise questions about

using the same admission exam for two obvioudgrdiit majors.

! Buyse, T., Lievens, F., & Martens, L. (2010). Adsion Systems to Dental School in Europe: A clbsek at
FlandersEuropean Journal of Dental Education,,1215-220.
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INTRODUCTION

In 1999, the Bologna Declaration aimed to make Ekk higher education community
more transparent to place the EU as a world leidieigher education and to compete with the
global market for students (1,2). In the domaimleftal education, the aim was to harmonise the
activity of the dental schools in achieving the Efdndard for a graduate to be registered within
the European Union as a dentist. With dental edutahoving toward a more European and
even global context, it is time to examine the [&mges that will test undergraduate education
for dentists of the future (3).

So far, the discussion on dental education in Eeifggs mainly focused on the objectives
of dental education and on the ways information aed skills should be provided to students
(4-6). A common vision is that those selected a&sdantists of the future should be capable
learners, fascinated by knowledge and researchn-opeded, communicative and socially
competent, and open to the promotion of healthtaradl preventive and curative aspects of their
chosen profession (7). Clearly, such dental culuiouobjectives provide a firm basis for
designing dental education. Similarly, these olbjestplay a key role to conceptualise admission
procedures that can reach these objectives bethesaitial quality of students who choose
dental education also influences the results otthecational efforts undertaken.

Due to historic, economic and cultural reasonsréggiirements for admission to dental
education and the specific admission procedured usey widely between the countries of
Europe (7,8). Some countries allow everyone ta stathe first year (e.g., France). Selection
into the second year of dental (and in the latbeméry medical) school is then made on the basis
of the results of competitive end-of-year exammradi Most countries, however, operate a

numerus clausus which is set by the national gowent. In one system, countries (e.g.,
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Germany, Ireland, and Norway) determine specifinimum academic entrance requirements in
terms of high school grades. In Ireland, for examphtry into university education (including

dental school) is based solely on academic perfocman the Leaving Certificate Examination

at the end of formal school education (9). In Gerypanain attention is being paid to the grade
of the final school leaving exam (called Abiturip Norway, the criteria for admission to the

dental faculty are outstanding school records (@af)g on mathematics, physics, and

chemistry) (10).

Another system (e.g., the UK, Sweden, and Porfugahbines high school grades with
national/local tests to select dental students.tMbshe UK universities base the selection of
dental students on prior academic performance dlsaweon the performance on the UKCAT
(UK Clinical Aptitude Test) or GAMSAT (Graduate Medl School Admissions Test), with
some universities even using extra procedures asiehstructured interview (11). In Sweden, the
national admission centre uses secondary schooicoiation scores or scores from a university
standard aptitude test (12). Some dental schooés adimission tests and interviews in
combination with either grades or USAT (universtgndard aptitude test) and one dental school
also relies on the assessment of manual dexter8y. (n those cases in Sweden where both
test/interview and grades are used, the outlimiffisrent between admission to medicine and to
dentistry. In Portugal, students have to obtaire#&nt scores in the entrance exam and brilliant
secondary school course grades. In the Netherlagrdsles in high school play a key role
because popular subjects such as medicine or dewdicine have a numerus fixus. Medical
schools select a proportion of entrants via inewviand other methods, but the remaining
candidates are identified through a lottery (wetghby academic attainment) among school

leavers (14).
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In yet another system, countries like Finland atahdéfers (the Dutch speaking part of
Belgium) pay little attention to high school gradag choose their university students on the
basis of an entrance exam. For example, in Finldedpite a nationwide final exam in high
school (matriculation examination), the majoritystfident selections for university is based on
entrance exams. As every university has intern@reumy, the entrance procedures vary widely
but nearly all universities use a quota. Contraryhis country, one common government-run
admission exam is organised in Flanders for stsdeshib want to study medicine or dentistry.
The cut-off for allowing students into both studieslso identical. There is no numerus clausus.
Everyone who succeeds (i.e. reaches the cut-oféscan enrol in their university of choice and
can choose whether to study either medicine oristentThere is no specific number of places
in each school and students claim their choiceniedicine or dentistry only after passing the
exam. Ever since the admission exam was institaliged, most passing students chose
medicine (in some years up to 90%). Previous ssusl®wed this Flemish admission exam to be
valid for predicting future grades (15-18).

A characteristic of the Flemish admission exam hat tthe same admission exam
procedure (e.g. same tests, same cut-off scouseid across students who will ultimately pursue
different majors (either medical or dental). Usetltd same admission exam procedure across
different majors is based on two assumptions. HFirstssumes there is no significant difference
in students’ scores on the admission exam. If dribeogroups (either future medical students or
future dental students) obtains lower scores, tbes of them might pass the admission exam
the end, this also affects the number of medicadestts or dental students who start education,
ultimately graduate, and go on to the professiceco8d, use of the same admission exam

procedure across different majors (either medicalemtal) is also based on the assumption that
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the same requirements are needed for medical amdldslucation, which is questionable (see
the aforementioned specific objectives of dentaication in Europe).

The objective of this study is twofold. First, tadmission exam scores of students who
chose medical education are compared to thoseudests who chose dental education after
passing the same admission exam in Flanders. W@arenthe scores of these two groups of
students on 8 admission exams (from 2000 to 200 €pomparison is made in terms of (i) the
total admission exam score, (ii) the cognitive pafrthe admission exam, and (iii) the non-
cognitive part of the admission exam. Second, ety of the Flemish admission exam is
examined for both medical and dental students. @&ldsvs determining whether the admission

exam score correlates equally well with acadermaclgs in medical versus dental school.

METHODS

Demographic profile

Data were collected from students who passed thasatbn exam from 2000 to 2007
and subsequently started medical or dental stunliese of the six Flemish medical faculties (of
which only two provide dental training). The tosgsimple size was 5039. Mean age of the total
group on the date of their participation in the &hion exam was 18 years and 3 months. For
the students who chose medical education (n=4482)rtean age was 18 years and 3 months
(median=18y1m), whereas for the students choosamgati education (n=547) it was 18 years
and 6 months (median=18y2m). The gender ratio astalig participants was approximately
60% female. The percentages of males and females agually distributed each year. The

details per year are presented in Table 1.
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Table 1. Sample and demographic characteristics per year

Students choosing Medical Educa Students choosing Dental Educa

Year Total n Male (% Female (% Mean n Male (%, Female%) Mean

n age age

2000  39¢ 367 144 (39.24 223 (60.7€  18y2m 32 13(40.63 19(59.38 18y4n
2001  41¢ 361 133 (36.84 228 (63.1€  18y4m 55 14(25.45 41(74.55 18y5n
200z 49z 43¢ 159 (36.55 276 (63.45 18ylm 57 21(36.84 36(63.16 18y5mr
200 66¢ 601 225 (37.44 376 (62.56 18yd4mr 68 23(33.82 45(66.18 18ylOn
2004 68¢ 621 220 (35.43 401 (64.57 18y2mr 68 18 (26.47 50 (73.53 18y5m
200t 83z 731 270 (36.94 461 (63.06  18y3m 101 40(39.60 61 (60.40 18y8ir
200c  82¢ 72t 285 (39.31 440 (60.6S 18y3mr 104 37 (35.58 67 (64.42 18y3m
2007  71: 651 277 (42.55 374 (57.45  18y5mr 62 25(40.32 37 (59.68 19yb5n
Total 503¢ 449 1713(38.1¢ 2779 (61.87 18y3mr 547 191 (34.92 356 (65.08 18y6rr

Instrument

The first part of the admission exam was desigoeevialuate applicants’ mastery of 4
basic science-related subjects (mathematics, myslemistry, and biology). Per subject, 10
multiple choice questions were asked. Every quesiad 4 possible answers of which only one
was correct.

Next, the cognitive ability test was a reasonirg] tehich consisted of 50 multiple choice
items with 5 response alternatives per item. Thublpms in this test were formulated in either
verbal, numerical or figural terms. Prior reseateimonstrated the good reliability and predictive
validity of this reasoning test for medical and @¢rstudents (19,20). In particular, Minnaert
(19) reported an internal consistency of .84 andlality coefficient of .36 for predicting the
final scores obtained in the first year of medemadl dental studies.

The remaining two tests of the admission exam veelent reading protocol and a

situational judgement test (SJT) about a physipatient interaction. The silent reading protocol
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consisted of one or more texts followed by a taial30 multiple choice questions. The
physician-patient interaction was a SJT. SJTs aasorement methods that present applicants
with job-related situations and possible respomsé¢lese situations (21,22). All 30 questions of
the SJT were of the multiple choice type, with fousponse alternatives. No medical
background was needed for this SJT. For all tektheo admission exam, specific time limits
were set. More information about these tests caoual in Lievens et al. (17,18).

To obtain a total admission exam score, a weightma of the aforementioned test scores
was computed. These weights were determined bycahemission overseeing the admission
exam. Candidates who passed the exam (about 3@#iyed a certificate that guaranteed entry
to either medical or dental studies in any univgrsf the Flemish community.

Regarding the criterion measure, we retrieved stisdgrade point average (GPA) from
the first three years of medical and dental schomh archival records of all universities in
Flanders. The courses in these first three yeansapity deal with medical subjects but some
deal with communicating with patients, internshgts. (in some universities up to 15% of
courses involves dealing with patients). We gathesteidents’ GPAs at the end of each year.
Given differences across universities (differentirses, teachers,...), we standardised students’

GPA within university and within academic year (@mputed z-scores). In Belgium GPA is

measured on a scale from 0 to 20, with higher scioidicating better grades.

Analysis
Data were analysed using the Statistical Packag8doial Sciences (SPSS) version 15.0.
To examine the first objective and to compare lgrthups (medical and dental students), t-tests

for independent groups were conducted and bothfisigmce tests and effect sizes (d) were
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presented. The level of significance was sep & .05. The effect size was defined as the
difference between two means divided by the podthdard deviation for those means.
Cohen’s (23) rules of thumb were used which defire .20 as a small effecti = .50 as a
medium effect and = .80 as a large effect.

To examine the second objective (validity of themes$ion exam score), Pearson
correlations were computed between the final adorissxam score (see above) and GPA (see
above) in the first three years of students wheg@édghe admission exams between 2000 and
2007. These correlations were computed separaieipédical versus dental school students. As
these analyses were conducted only among people pehsed the exam and subsequently
started in medical/dental school, these analysedased on a smaller number of students than
the mean comparisons. For instance, first year GP#iudents attending the admission exam in

2007 was not yet available at the time this studg wonducted.

RESULTS
Table 2 presents the descriptive statistics onvidm@ous tests and total score of the
admission exam, broken down per year by chosenatidnc Regarding the total score (see
Figure 1) on the admission exam, students who suiles¢ly chose medicine obtained a higher
score than students who chose dental educatios. difierence was significant in every year
under study. Effect sizes of these significantettghces varied from .26 to .54, showing small to

medium effects. Note that in some years, the diffees between both groups are quite small.
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Figure 1. Total scoreson Admission Exam for medical and dental students per year
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A comparable consistent pattern was observed coimgeithe cognitive parts of the
admission exam. In all years, future dental stuslebtained a lower score than medical students
for the science knowledge tests. In 5 out of theseears the difference with future medical
students was significanp€ .05, d varying from .31 to .41). In all years, future t@rstudents
had a lower score than medical students on theitbagability test and in 1 out of 8 years the
difference was significanp€.043,d=.21). A comparable result was found for the sile@ding
protocol test where future dental students alwagsesl lower and in 5 out of 8 years this lower
score was significantly differenp<€ .05,d varying from .25 to .59).

For the doctor-patient interaction results werecwtsistent. In 1 out of 8 years, medical
students scored significantly higher than dentatiestts =.007,d=.28). In 3 out of 8 years
however, dental students obtained a higher scae mhedical students (2002, 2004 and 2007)

but these differences were not statistically sigatit.
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Table 2. Means and standard deviations of Admission Exam test scores for medical and

dental students per year

Medical studen Dental studen
n Mear SD n Mear SD t p D)
Cognitive pai
Scienc 367 13.3¢ 257 32 125 2.2( 1.82 07C .34

Cognitive ability tes 367 32.47 4.0¢ 32 31.2¢ 5.4(C 1.1¢ 247 27
2000 Silent reading protoc 367 13.9¢ 3.6 32 13.8( 3.01 0.1¢ .84¢ .04
Non cognitive pa

SJ1 367 16.9¢ 2.7¢ 32 16.1( 2.4t 1.6¢€ .09¢  .3C
Total scor 367 25.0¢ 3.1C 32 2391 2.2i 2.04 .04z 3¢
Cognitive pal

Scienc 361 13.1f 2.2z 55 12.6F 2.3¢ 1.5¢ A28 .22

Cognitive ability tes 361 27.37 4.6¢ 55 26.1¢ 5.07 1.67 .09t .24
2001 Silent reading protoc 361 11.3¢ 3.8 55 9.1& 3.3Z 4.1C .00C 5¢
Non cognitive pa

SJ1 361 17.3¢ 2.87 55 16.91 3.4t 1.01 31€ .1t
Total scor 361 24.4f 3.6E 55 22.8: 3.8t 3.04 .00z .44
Cognitive pal

Scienc 43t 13.67 2.1z 57 129C 1.77 2.7¢ 007 .34

Cognitive ability tes 43t 30.88 4.9t 57 30.4¢ 5.0¢ 0.1: .89¢ .0z

2002 Silent reading protoc 43t 19.11 3.9 57 18.1f 3.6( 1.7¢ .07¢ .2t
Non cognitive pa

SJ1 43t 18.11 29z 57 185 23€¢ -1.2¢ .19¢ -.1E

Total scor 43t 25.9¢ 27z 57 251 2.3( 2.27 .02z .32

Cocnitive par
Scienci 601 11.0z 3.01 68 9.7¢ 2.9¢ 3.22 .001 41
Cognitive ability tes 601 27.7z 5.3¢ 68 26.7: 5.3Z 1.44 151 RS
2003 Silent reading protoc 601 19.8( 4.3: 68 17.1¢ 4.5t 4.6¢ .00C .5€

Non cognitive pa

SJ1 601 1907 2.8z 68 18.6( 2.7¢ 1.31 .19( A7
Total scor 601 23.3¢ 3.8z 68 21.2¢ 3.8¢ 4.2t .00C .54
Cognitive pai

Scienci 621 11.8¢ 2.8¢ 68 10.9¢ 2.9 2.42 .01¢ 31
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Cognitive ability tes 621 28.21 5.4z 68 27.4: 5.8¢ 1.1z .26( 14
2004 Silent reading protoc 621 16.5¢ 3.77 68 159t 3.7: 1.21 22¢ At

Non cognitive pa

SJ1 621 18.1¢ 3.2¢ 68 18.1¢ 3.67 -0.1C 918 -.01
Total scor 621 23.2¢8 3.6¢ 68 22.1¢ 3.5¢ 2.4: .01t 31
Cognitive pai

Scienci 731 10.9¢ 2.6¢ 101 9.9¢ 2.5¢ 3.3¢ .001 3E

Cognitive ability tes 731 27.9: 53z 101 26.7¢ 4.6¢ 2.0¢ .04z 21
2005 Silent reading protoc 731 19.7: 4.01 101 18.7¢ 3.8C 2.3C .02z 28

Non cognitive pa

SJ1 731 17.3C 2.8c 101 16.8¢ 2.67 1.3¢ A7t 1k
Total scor 731 2292 3.3t 101 21.51 3.8  4.0C .00C .4z
Cognitive pal

Scienc 728 11.6z 237 104 10.7¢ 2.3¢ 3.3¢ .001 .3t

Cognitive ability tes 725 28.27 6.1: 104 27.1¢ 6.1¢ 1.7¢ .08t 1€
2006 Silent reading protoc 72t 16.61 3.23 104 15.1¢ 3.2t 4.1¢ .00C Az

Non cognitive pa

SJ1 72t 15.6¢ 3.8¢ 104 145 4.1t 2.7( .007% 28
Total scor 728 22.6C 3.1¢ 104 21.0¢ 3.1< 4.6 .00C AE
Cognitive pai

Scienci 651 12.7C 2.9z 62 12.0¢ 2.5Z 1.6: 108 .21

Cognitive ability tes 651 29.9¢ 5.9¢ 62 2941 7.14 0.5¢ .582 .0¢€

2007 Silent reading protoc 651 11.0¢ 3.6(C 62 9.9¢ 3.3¢ 2.32 .021 31
Non cognitive pa

SJ1 651 12.4¢ 4.0 62 12.4¢ 4.11 -0.0t 962 .0C

Total scor 651 24.7¢ 3.82 62 236 3.11 2.3¢ .021 .2€

Note Positive effect sizes (d) reflect differencest tfeavor medical students whereas negative

effect sizes (d) reflect differences that favortdéstudents.

Table 3 presents the results of the validity ofttital admission exam score broken down
for medical and dental students. For both medindl dental students, the total admission exam

score was a valid predictor of academic gradesénfitrst three years as all correlations were
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significant. However, the total admission exam samas always a better predictor of academic
grades in medical school than in dental school. iRstance, the total admission exam score
correlated .30 with academic performance of medatatlents in the first year, whereas it

correlated .21 with academic performance of desttadents in the first year.

Table 3. Validity of the Total Admission Exam Scor e (2000-2007) in Predicting GPA in the

First Three Academic Y ears Broken Down by Medical and Dental Education

Medical educatio Dental educatin
n r n r
Year ] 385¢ .30** 40 21%
Year : 2102 23 191 14*
Year: 160¢ 24* 134 .2C
Note * p<.05; ** p<.01
DISCUSSION

Dental education in Europe faces enormous chalkenfee skill set which used to be
accepted on graduation from dental graduates we#ldnto be broader and higher (3). Dental
education must adapt to these rapidly increasimgatiels. The admission process is also a part
of this challenge. The nature of the admission @sscdepends not only on the number of
candidates and the capacity of the educationalitfasi but also on the views of the school
administration and the wider academic communitywel as national policy on the openness of
higher education. There is a clear need for rekeramprove the reliability and predictive
power of currently used admission methods (7). 8dmission procedure of a particular country
determines the quality of the students selecteddtiition, the consequences of actions taken in

educational settings and the efficiency of thesmas depend to a great extent on the admission
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system used.

As noted above, admission systems to dental educa#iry widely across Europe. This
study speaks to admission systems wherein the satieod (same tests, same cut-off score) is
used across students who will ultimately pursugedéht majors (either medical or dental). Such
systems are based on the assumptions that theme isignificant difference between the
capacities of students choosing for either of the majors and that the requirements for both
majors are the same. This study examines theseassomptions in the case of the Flemish
admission exam. The present study is unique ases data from a multiple year period. As the
authors were unable to identify prior studies thdtlressed the difference between admission
exam scores and validities for future medical aadtal students, future studies are needed to
examine these issues in other systems and othatrsuin Europe.

Overall, our results are both striking and robustross all years, dental students
systematically scored lower on the cognitive testthe admission exam. For the non-cognitive
test, there is no consistent pattern, althougthaulkl be mentioned that future dental students
sometimes outperformed future medical studentseffaibot significantly). As the ‘weakest’
students with respect to the cognitive skills widmese who made the choice for dental studies,
one can question whether the same success ceteridd apply to them. Results further showed
that the final admission exam score was a validlipter of academic grades in the first three
years of medical and dental education. However fitted admission exam score was always a
better predictor of academic grades in medical glcti@n in dental school, indicating that the
two majors are not comparable. These somewhat loareelations for dental curriculum could
be explained by the fact that dentistry requirescie practical skills which are not assessed by

the current admission exam.
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These results deserve attention in light of the that in Flanders, the profile of the
dental curriculum seems unattractive among the rgéngublic. Therefore, fewer students
probably take the admission exam with the intentmistart dental education (as compared to
those who want to pursue medical education). Intadd this study shows that this particular
group has less chances of passing the admission, ée@ding to a small group who can actually
start dental education in Flanders. Taken togethes,means that the admission exam does not
recruit enough students to answer population ogalth needs in the future. In fact, since the
exam takes place, the total intake number of desttadents in Flanders never reached the
guorum which is allowed at the end of the studiereover, 50% of all Flemish dentists is
nearly +50 yrs of age. So a shortage of practitong expected by the year 2015. Therefore,
attempts to make dental studies and the denta¢gsimin more attractive in the eye of the public
should be undertaken to increase the number oéstsdn this field.

Several limitations of this study should be ackrexiged and therefore, some caution in
the interpretation of the results is warrantedsti-im the present study the preferred career
choice of the students was not measured beforettiodythe admission exam. The present data
relate to those students who passed the entraramaimation; unknown are the passing rates
among those who had a medical/dental curriculummimd before participating. Such
information became available only in 2008. Res(utgpublished data) showed different passing
rates for students who aspire to medical studi®s/f2) as compared to students who want to
study dentistry (11.8%). The difference in totaheégsion exam score was again significant
(M=17.95, SD= 4.97) for students who want to pumeslical education vs. M=16.6, SD= 4.88
for students who want to pursue dental educatiod.81, p=.000). These data corroborate our

main conclusions.
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As the admission exam is only developed for thenidl part of Belgium, restrictions to
the generalisability of the results must be ackeolged. The perception and prestige of a certain
profession may vary from country to country. It wbbe worthwhile to determine if the results
could be generalised to other countries (e.g., dwiparing grades in high school, high school

leaving exam scores or matriculation scores of bwedical and dental students).

CONCLUSIONS
This study took a closer look at admission to deedacation in Flanders. Students who
passed the Flemish admission examination for meeli@nd dentistry and started the dental
curriculum scored significantly lower with respéatsciences and cognitive ability compared to
those who started medicine. The key findings thadlents who have an average lower score
choose to enter dental school in Flanders andtkieavalidity of the exam is lower for dental
education raise questions about using the samesaimiexam for two obviously different

majors.
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CHAPTER 3
THE VALIDITY OF SSTUATIONAL JUDGMENT TESTSIN DENTAL STUDENT

SELECTION?

Usually cognitive tests are used to select studatdsdental education. Yet, cognitive predictors
explain only part of the variance in academic perfance. Therefore, interviews and
personality tests are often used to measure nonitteg characteristics. Recently, situational
judgment tests (SJTs) have drawn the attentionreTie evidence that SJTs can be valid
predictors in medical admission contexts. This gtexiamines the validity of an SJT measuring
interpersonal skills for predicting academic perfance of dental students. Incremental validity
over cognitive tests is also examined.

This study included 796 dental students who padseddmission exam for medical and dental
studies in Flanders and enrolled in the two Flem@dntal schools. Academic performance
(GPA) in the five years of dental studies servedrasrion.

Corrected correlation between the cognitive tedtthe admission exam and GPA equaled .38.
Their validity dropped from .45 (year 1) to .18 gye5). However, the validity of the SJT
increased from .05 (year 1) to .20 (year 5). Th€ Bdd incremental validity in year 5.

Dental admission committees who envision assessbrgad set of capabilities, might consider
using an SJT as a valuable supplement to cogrises. Future research needs to confirm our

findings with job performance as criterion

! Buyse, T., & Lievens, F. (accepted). The ValidifySituational Judgment Tests in Dental StudeneQin.
Journal of Dental Education.



54 CHAPTER 3

INTRODUCTION

Admission committees responsible for selecting whatds for higher education
programs face an important and challenging taske&ally for health professions programs
such as medicine and dentistry where the admigsiocess is typically very competitive it is
incumbent upon the committee to select candidaten the total applicant pool who are most
likely to succeed as students in the educationraroghot only in the first years but also in the
last years, as these years have more resemblaneal job performance. Hence, there is a clear
need to use reliable and valid selection toolstarel/aluate the admission process afterwards.

This study aims to examine the validity of a newnfat of tests, namely situational
judgment tests in the context of dental studerdcsigin. SJTs present applicants with written or
video-based descriptions of hypothetical scenaand ask them to indicate the appropriate
response from a list of alternative$The context of this study is admission to denthios! in

the Flemish part of Belgium.

Cognitive and Non-Cognitive Predictors of Academic Performance

In many countries, pre-admission academic gradead@Point Average, GPA) and/or
cognitive-oriented tests are used to select stgdiemtmedical and dental education. Research
evidence shows that pre-admission academic gradedicp subsequent course-academic
performance in health disciplind3.These results obtained in medical and dental ¢iduca
mirror meta-analytic findings of the validity of guoitive factors (GPA and standardized ability
tests) for predicting a variety of academic perfance outcomes in higher education in
general’ For example, Sackett and his collea§ussamined various large data sets and found

strong relationships between standardized cogniists and academic performance (r=.44).
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However, in dental education research, the relalign between grade point average
(GPA) and academic performance was stronger iredéliker years of the education program.
For example, one study showed that the Dental égittest was a good predictor of preclinical
academic success, with prediction declining wheniagdl components of the program were

introduced into the curriculurh.

This highlights that cognitive factors explain orpart of the variance in academic
performance. Hence, admission procedures shouldde@ssessment of both cognitive and non-
cognitive characteristics of applicants. The neethtorporate more than just cognitive factors
has led to a growing interest in exploring possiblgplemental predictors of academic
performance, particularly those outside the cogaiiomain'® For instance, in some countries
(e.g., the UK) interviews are used in the admisgimtess whereby each individual is scored on
five criteria: professionalism, communication skilimanual skill, leadership/team experience
and non-academic interest. Results of Hoad-Reddio#t McFarlane revealed that dental
applicants with high interview scores on the ciiteleadership experience, performed béfter.
Smithers, Catano, and Cunningham further suggestati an interview may be useful in
identifying specific behavioral characteristics mheel important for success in dental training.

Besides interviews, the use of personality inveasoin selecting students for dental
education has also been explored. Results fromrsopality measure used by Chamberlain,
Catano and Cunninghamdicated that Conscientiousness and Neuroticismh ta a lessezxtent
Agreeableness were significant predictors of batst-ffearacademic performance of dental
students as well as professional behavior of demgadtitioners? Cariago-Lo and his colleagues

concluded that the California Psychological Inventaould discriminate among medical
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students who performed well and those who did“h8mithers, Catano and Cunningham found
that Openness to Experience was significantly edla aspects of clinical education, although,
contrary to expectations, this relationship wasatieg® A facet of Openness, Ildeas, together
with Positive Emotions, a facet of Extroversionpnoved prediction of performance in clinical
studies beyond that provided by the Dental Aptitlidst and the interview. Poole, Catano and
Cunningham suggested that a combination of scooes the Dental Admission Test (DAT), a
valid measure of personality, and a well-designe&dctired interview provided the best
prediction of those applicants who will do well lmoth the academic and clinical aspects of

dental schoot?

In recent years, there has been a surge of resgmaertother non-cognitive test namely,
namely the Situational Judgment Test (SJT). In esmpent settings, three meta-analyses
indicate that SJTs are related to important jobfoperance criteria. McDaniel, Morgeson,
Finnegan, Campion and Braverman report a meanatedeorrelation between SJTs and job
performance of .3%# The second meta-analysis by McDaniel, Hartman, tééheand Grubb
reports a mean corrected validity of 2@n terms of incremental validity, SJTs accounted f
additional variance (varying from 1% to 2%) ovettboognitive ability and personality. Third,
Christian, Edwards and Bradley found validity caméits ranging from .19 to .43.

In light of these promising results for SJTs in éyment selection settings, it is
understandable that there is also increasing sttévause SJTs in educational admission settings.
Evidence that SJTs are valid in medical admisseitings was provided by Lievens, Buyse and
Sackett® They explored the use of an interpersonal SJThim Belgian medical college

admission context. This SJT predicted GPA in irgespnal skills courses and had incremental
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validity over cognitive tests for predicting sucttarpersonal GPA. Patterson also studied the use
of an SJT for selection into postgraduate generattjtioners training in the UK This SJT
focused on three non-clinical selection criteri@pathy, integrity and coping with pressure. The
SJT was the best single predictor of performanca selection centre that used work-relevant

simulations to target both clinical and non-clinidamains.

Situational Judgment Testsand Admission to Dental Studies

As discussed, SJTs can be valid predictors of mgmitive skills in medical education.
To our knowledge, research on the validity of SiTdental education is non-existing. On the
one hand, arguments can be made that the goodsresghrding validity of SJTs that were
found in medical selection will translate to dergelection. One can assume that candidates who
get selected for medical and dental education shbel capable learners, open-minded and
communicative, and socially competent. Doctors aedtists, of whatever specialty, need
specialist medical knowledge and a complementalsttesof skills and personality traits if they
are to be professionally competéhtdence, using an interpersonal SJT in a dentattete
context is worth considering.

On the other hand, there are also arguments teagadlod results of SJTs in medical
settings will not extrapolate to dental settings.fact, medical and dental students have been
found to differ on various characteristics. For rapée, Lindemann noted differences between
dental and medical students with regard to lear@pgroaches, especially upon entrance to
professional school, which suggests that studentsr ewith different academic studying
experience and strategi@sOther researchers found that dental students significantly more

likely to be motivated by factors relating to staand security and the nature of their occupation
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(e.g., regular working hours, self employment amiependence). By contrast, medical students
were significantly more likely to be motivated kacfors relating to career opportunities, patient

care, working with people, use of personal skillsg interest in sciené.

Resear ch Objectives

This study has two main research objectives. Fivst,examine the validity of an SJT
measuring interpersonal skills for predicting acadeperformance of dental students. In most
medical/dental schools (as in the ones in thisygtugharlier courses focus on the acquisition of
knowledge, whereas later courses place more engplascommunication with patients and
internships, thus activities that involve signifitanterpersonal interactions. Hence, grades in
clinical years of dental school may be better ptedi by interpersonal skills as measured by
SJTs than grades in the first years. Second, as &diin to measure skills other than cognitive
abilities, we examine whether an SJT will explainremental variance over cognitive tests for

predicting academic performance.

METHOD
Procedure and Sample
This study was situated in the context of admissmmmedical and dental studies in
Belgium. The admission exam was institutionalizadl®97. Each year, this admission exam
lasts for a whole day and it is centrally admimistein a large hall in Brussels.
One difference from admission practices in the UWsShat the process in Belgium is
centralized and government-run. All students irgt@ in medical and dental studies take an

examination battery. Those who pass receive daficaté that permits entry into any of the six
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medical schools in Belgium. Thus, individual metlisehools are not involved in the screening
of candidates. This also means that the level letseity in Belgium is generally less strict than
the level of selectivity in some U.S. medical sdso@ second difference is that students enter
medical and dental studies at a younger age (abgput 19 years of age), rather than upon
completion of an undergraduate degree, as is mpreal in the U.S.

This study included 12 entering cohorts of destatients in Belgium. The total applicant
pool consisted of 22.498 students (36.7% male,%3@male; average age= 18 years and 9
months; 99.5% Caucasian) who completed the Medicdl Dental Studies Admission Exam in
Belgium between 1997 and 2008. On average, thengasse of the admission exam was about
30%. Note that both medical and dental students welected with the same admission exam.
Students had to indicate their choice of educatinedicine or dentistry) only after passing the
exam. While the total applicant pool was used farppses of range restriction corrections to
estimate validity in the applicant pool, the stddgused on all 796 candidates who passed the

exam and undertook dental studies at one of thademtal schools in Flanders.

Predictor Measures

The Flemish admission exam assesses various clastics that contribute to learning
or performance in medical and dental school. Irtipa#ar, the exam measures knowledge in
sciences and general cognitive ability. Besidesdhmognitive predictors, the admission exam
also consisted of two additional tests, namelyemsreading protocol and a situational judgment
test. These two tests are work samples becauseptiesgnt candidates with tasks they will

encounter in their study (reading and understantiéx¢s with a medical subject) and in the
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profession (patient interactions). The followingsdebes the development and content of the
tests used in this study.

The cognitive parbf the admission exam consisted of two main t&gts. first part was
designed to evaluate applicants’ mastery of 4 basience-related subjects (mathematics,
physics, chemistry, and biology). Per subject, 10tigie choice questions were asked. Every
guestion had 4 possible answers of which only oas worrect. Second, there is a cognitive
ability test which consisted of 50 multiple choitems with 5 response alternatives per item.
The problems in this general mental ability testev®rmulated in either verbal, numerical or
figural terms. Prior research demonstrated the gedidbility and predictive validity of this
reasoning test for medical and dental stud&hts. particular, this study reported an internal
consistency of .84 and a validity coefficient 0d fr predicting the final scores obtained in the
first year of medical and dental studies. In ligittest security, the source of this cognitive
ability test cannot be mentioned. For the sameorgasample items are not presented. Interested
researchers may contact the authors to obtain mfmmenation.

The silent reading protocalas a written text that was specifically developed the
admission exam each year. The underlying rationeds to ask candidates to read and
understand an article with a medical content (elighetes, lower back pain,...). Each text was
about 10 pages long and included tables and figbrgsno statistics. All difficult medical words
were explained in an endnote. Candidates had 5oniead the text and answer 30 questions.
All questions were multiple-choice with four podsianswers. Each year, the same procedure
was used to develop the text and accompanyingiquestAn existing medical text in a popular
journal or handbook served as starting point. Naxprofessor in medicine developed a more

elaborate version of the original. Finally, two f@ssors in medicine assisted us in developing a
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list of relevant questions and response optiong Duest security reasons, pilot testing was not
possible and dropping questions after receivindiegt data was forbidden. Across the exams,
the average internal consistency coefficient of thst was .74.

The SJTIn the context of the admission exam, an SJT witilations about interactions
with patients was developed. The general aim ofS6€ used in the admission exam was to
measure interpersonal and communication skills. Wed an approach analogous to other
studies for developing a video-based $JTirst, we collected realistic critical incidents
regarding interactions between physicians/dentisiad patients from experienced
physicians/dentists and professors in general nediSecond, vignettes that nested the critical
interpersonal incidents were written. Two professi@aching consulting practices tested these
vignettes for realism. Similarly, questions and pmsse options were derived. Third,
semiprofessional actors were hired and videotaped recording studio. Finally, a panel of
experts (experienced physicians/dentists and wofsp developed a scoring key. Agreement
among the experts was generally satisfactory (Cehiaappa’s > .70) and discrepancies were
resolved upon discussion, leading to the scoriteg ithe scoring key indicated which response
alternative was correct for a given item (+ 1 pgjntt was forbidden by law to use different
scoring rules (e.g., penalizing for choosing aminect answer by assigning -1 points).

In its final form, the SJT consisted of short vitlgmed vignettes of key interpersonal
situations that physicians/dentists are likely twaunter with patients. A narrator introduced
each vignette. After each critical incident, therse froze, and candidates received 25 seconds to
answer the question (“What is the most effectivepomse?”) related to the scene. No prior
medical or dental knowledge was required as thrasitdealt with basic interpersonal situations.

In total, the SJT consisted of 30 questions of rindtiple-choice type, with four response
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alternatives each. The alternate form reliabilitghe SJTs was .68, which is in line with prior
studies?

Total decision scoreTo make the actual admission decision, a weigisteth of all
predictors was computed. Next, a minimal cut-of6wlatermined on this operational composite.
Weights and cut-off scores were determined by l&ith the cognitive tests receiving the most

weight.

Criterion Measure

The criterion consisted of Grade Point Average (B2each of the five years of dental
training at the only two dental schools in Fland&itss GPA was a composite (average) measure
derived from course grades. These courses covapitst such as preventive dentistry,
chemistry, preclinical exercises, manual dexteritternships, dermatology, etc. In the last year
of the curriculum (year 5) there was an internsfiply overall GPA was made available to us.

As this study is longitudinal, students will hawentributed data for several years. Not all
students contributed data for their entire acaderareer as some students have only recently
entered dental school. Hence, the performanceudest cohorts was tracked over a one-, two-,
three-, four- or five-year period, depending uploairt year in the dental program, and correlated
with their admission exam scores. As can be setabie 1, first year data were available for 781
students, dropping to 489 for the second year,fdd fhe third year, 343 for the fourth year and
274 for the fifth year.

Note too that analyses were also conducted onlgdborts for which criterion data for

the full academic curriculum (5 years) were avaddals those results were identical to the ones
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presented in the tables, we present results favalilable cohorts because the sample sizes are
then larger.

Study participants are a more homogeneous grarpttie pool of applicants from which
they were selected. The increase in homogeneityhieasffect of underestimating the true size of
a correlation coefficient in the applicant popudati Therefore, we corrected the correlations for
multivariate range restriction. To this end, we lsggpthe multivariate range restriction formulas
of Ree and his colleagues to the uncorrected atioal matrix*® As suggested by Sackett and

Yang, statistical significance was determined ptiocorrecting the correlatior3s.

RESULTS

Validity of Cognitive and Non-Cognitive Tests

Table 1 shows that the validity of the SJT incrdaBem year 1 (uncorrected r=-.01,
corrected r=.05) to year 5 (uncorrected r=.17, emigd r=.20). The uncorrected correlation
between the SJT and overall GPA was .04 (corred#d

The corrected correlation between the cognitive pasite and overall GPA was .38. The
validity of the cognitive composite was significantthe first three years of dental education but
it dropped from .45 (year 1) to .18 (year 5). la thst two years, the correlation of the cognitive
composite with GPA was not significant. This is gibl/ due to the fact that other components
of the program are introduced into the curriculum these last two years (e.g., Clinical
internships). Results in table 1 also show thatttii@l admission exam is a good predictor of
preclinical and clinical academic success. Thensileading protocol is not a significant

predictor in any of the five years of dental edigrat
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Table 1. Correlationsamong Predictorsand Overall Criteria

1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

Predictors (N=796

1. Cognitive pal -01 -.02 .77 17 |12** 10* .0¢ .04 .16**
2. Silent readin

protocol .23 .03 .25 .02 .01 .06 -.02 .05 -.00
3.ST .08 .1€ A7+ -.01 .04 .0¢ AC A7+ .04
4. Total decisionsca .88 .42 .2C A8** 16 .16 13* .16*  .19%
Criteria

5. GPA year 1 (78. At 18 .0t A7 0% 59 B1x  36** .92**
6. GPA year 2 (48 3¢ .11 .0€ AL 7€ .68** 5o**  38**  88**
7. GPA year 3 (41. 38 .10 .AE .3¢ .61 .6€ L S ¥ N ¥ i
8. GPA year 4 (34. 28 .04 .AC .28 .58 .6C 78 .63**  .86**
9. GPA year 5 (27. A€ .2C .2C .2€ 41 Az .52 .64 2%

10. GPA overall (781 .3¢ .13 .14 4t 7S .8t .87 .8€ 74

Note Uncorrected correlations are above the diagaoaiected correlations below the diagonal.

Correlations were corrected for multivariate ranggriction. *p<.05; ** p<.01

Next, we examined whether the SJT had incremerahdlity over cognitive tests for
predicting GPA in dental education. To this end,amaducted hierarchical regression analyses.
The cognitive composite was entered as a firstkldbiext, we entered the silent reading text.
Finally, the SJT was entered. The results of thesearchical regression analyses are presented
in table 2. The SJT had incremental validity oves tognitive composite and the reading text,
only in year 5 of dental education. Again, the usobn of internships in that particular year,

might explain this finding.



Table2. Summary of Hierarchical Regression Analyses of Predictorson GPA

Criteria

GPA year 1 GPA year 2

GPA year 3

Model predictors

Beta R2 AR?

1. Cognitive part

2. Silent reading
protocol

3. SJT

.10 .01 .01*
.05 .01 .00

.09 .02

* p<.05; ** p<.01

GPA year 4
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DISCUSSION

The task of selecting the best medical and denppliGants out of an extremely
competitive applicant pool is a problem faced afiguzy medical and dental faculties all over
the world. Furthermore, there is a responsibilitya@lmissions committees to seek evidence that
the selection instruments used deliver appropoateomes. Therefore, this study examined the
validity of the dental admission procedure in Flensdfor predicting GPA along the dental
curriculum. A unique aspect of this procedure is tlse of an SJT in the selection of dental
students.

First, the results of this study confirm the finglithat cognitive predictors are valuable
and necessary tools in the selection of studentsldatal education. The cognitive composite
was a significantly valid predictor of GPA in threéthe five years of dental education. Note
that the validity decreased in the clinical yedrsis result was expected, as the later years of
dental education focus on internships and practod, no longer purely on the acquisition of
new knowledge.

Second, this study extends the positive predictigidity results of SJTs found in
medical education to dental education. That isS&h that measures interpersonal capacities has
incremental validity over cognitive tests. Thisukspplies to year 5 only, which is explained by
the fact that most courses in the curriculum inryeavolve interaction with real life patients as
compared to earlier years where mostly manual déxise taught. Note that we are not positing
that alternative measures such as SJTs shoulddoetaiseplace cognitive measures. Instead, we
suggest that they can be valuable additions tanextagnitive measures. Future research should
examine whether our results can be confirmed wicarahjob performance as a dentist serves as

criterion.
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This study describes a single selection proceduie specific setting. Hence, no claims
concerning generalizability can be made. Howeverdw believe that our results are interesting
fro admission systems in other countries. In anyntty, dentists of the future face many
challenges. They should be good and fast at aogumanual skills. They should also be open-
minded and tolerant, communicative, and sociallgngetent. To reach these objectives in the
future, committees conceptualizing admission praoesl for dental education should design
selection procedures that include both cognitive aon-cognitive skills. Along these lines, the

SJT might be a useful supplement to cognitive tests
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CHAPTER 4
THE LONG-TERM PREDICTIVE AND INCREMENTAL VALIDITY

OF OPERATIONAL SITSIN HIGH-STAKESSELECTION

Whether situational judgment tests (SJTs) usedgin-$takes settings with actual applicants are
able to predict performance in the long run is arder-examined question. This study fills this
key gap in the SJT domain by examining the long+-fgredictive and incremental validity of an
SJT used in academic admissions. This study indlfmlé cohorts of medical students (4,538
applicants, 724 entering students, 519 graduates)Belgium. Criterion data for the full

academic curriculum (seven years) were availablevad as later job performance ratings.

Over time (from year 1 through year 7) the valehtiof the SJT for predicting academic
performance (GPA) slightly increased and there exaslence of incremental validity of the SJT
over cognitive ability. When domain-relevant acameperformance (interpersonal GPA) served
as criterion, the validity of the SJT remained d¢ans Finally, the SJT was a predictor of
supervisory-rated job performance nine years lat€he implications of these findings for

research on the long-term validity of selectionqgadures are discussed.
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INTRODUCTION

“We suggest that the most pressing need in futdiier8search is to determine the extent
to which conclusions, largely based on concurrampgles, will generalize to applicant samples.
Applicants complete SJTs under high-stakes sitmstihat likely have an impact on their
motivation” (Whetzel & McDaniel, 2009, p. 199).

“Concurrent, cross-sectional studies are suggestivelherefore, we would recommend
the use of longitudinal, predictive criterion-vaigbn designs”(Christian, Edwards, & Bradley,
2010, p. 108).

The quotes above come from the two most recenttgative and qualitative reviews of
situational judgment tests (SJTs). Although theseews showed that SJTs have become
established alternative predictor instruments ie thersonnel selection domain, they also
revealed key gaps in our SJT knowledge. As notexvegbone key gap is that SJT criterion-
related and incremental validities have been mdsdlsyed on concurrent designs instead of on
predictive designs with actual applicants in higgikss settings. In addition, little is known about
whether SJTs in such settings are able to predifopnance in the long run.

This study aims to fill these two critical gapstie SJT domain. Therefore, we examine
the long-term predictive and incremental validifyam SJT that was used in an actual high-
stakes setting (i.e., medical school admission) goedicting performance. Criterion data
including both academic performance and job peréme upon completion of medical school

up to nine years after admission were gathered.
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STUDY BACKGROUND
TheCriterion-Related Validity of SJTs

To date, three meta-analyses of the criteriontedlgalidity of SJTs have been conducted.
McDaniel, Morgeson, Finnegan, Campion, and Braverr(001) conducted the first meta-
analysis of the validity of SJTs in employment isgd. They reported a mean corrected
correlation between SJTs and job performance oflt®pection of the studies included revealed
that only 6 out of 102 studies were predictive diffi studies. Moreover, there was a marked
difference between the mean validity coefficientgoedictive validity studies (correctedf .18)
and that for concurrent validity studies (correated .35).

The second meta-analysis, by McDaniel, Hartman, t#éheand Grubb (2007) made a
distinction between SJTs with a knowledge-baseth&rand SJTs with a behavioral tendency
format. Both formats produced similar validitiedftwa mean corrected validity of .26. In terms
of incremental validity, SJTs accounted for additibvariance (varying from 1% to 2%) over
both cognitive ability and personality. Again, iagvstriking that the number of predictive studies
was very scarce as only 4 of the 118 studies irclwdere predictive validity studies.

Third, Christian et al. (2010) conducted a metaymma of the validity of SJTs for
predicting specific criterion constructs (e.g.,deeship, interpersonal skills, teamwork). Results
showed that the validity of SJTs was higher fordm#ng conceptually-related performance
dimensions (e.g., a teamwork SJT showed highetioakhips with teamwork criteria than with
leadership criteria), underscoring the importanicpredictor-criterion matching. Again, it should
be noted that only 6 out of the 84 studies includedhis most recent meta-analysis were

predictive validity studies.
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Thus, these three meta-analyses indicate that plogment settings SJTs are related to
important job performance criteria. In additione timcremental validity of SJTs over cognitive
ability and personality indicates that SJTs pemméasuring other constructs. In addition, other
meta-analytic research shows that SJTs have legsssdimpact against minorities than cognitive
ability tests (especially if the cognitive loadiafjthe SJT is low, Whetzel, McDaniel, & Nguyen,
2008).

In light of these advantages it comes as no s pniat there is also increasing interest in
using SJTs in high-stakes admission settings (lngvBuyse, & Sackett, 2005; Oswald, Schmitt,
Kim, Ramsay, & Gillespie, 2004; Schmitt et al., QD00swald et al. (2004) found that an SJT
had incremental validity over college-entrancestesid personality for predicting first-year GPA
and self/peer ratings on a broad range of perfocmalimensions (e.g., leadership). Recently,
Schmitt et al. (2009) extended these findings ®phediction of four-year GPA. Although the
students in those two studies completed the SJiefwmarch purposes, there is also evidence that
speaks to the validity of SJTs in actual admissiontexts. In particular, Lievens et al. (2005)
explored the use of an interpersonal SJT in arehatedical college admission context. The SJT
predicted GPA in interpersonal skills courses aad imcremental validity over cognitive tests

for predicting such interpersonal GPA.

Are SJTsValid in High-Stakes Operational Use?

Although our review above shows promise for the arse validity of SJTs, an important
limitation is that almost all conclusions about SAlidity are based on concurrent validation
designs. RecentlyWhetzel and McDaniel (2009) cogently summarizedkénedrawbacks of sole

reliance on concurrent validity studies as follows:
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“As with most personnel selection validity literegg, most SJT validity studies rely on
concurrent designs. In such designs, respondengsimcumbents who typically have little
motivation to distort their responses... However,rapenally, tests are given to job applicants
who, on average, may be motivated to distort tresponses (i.e., fake to look good) because the
test scores are used in determining whether thehiged. Thus, because SJT research primarily
uses concurrent studies, it is possible that sohteeoconclusions drawn in this review may not

hold for SJTs used to screen job applicants.” @0)1

Indeed, when one considers the use of SJTs in dtaites testing contexts among
applicants, a unique set of issues arise, incluthegpossibility of faking and seeking coaching.
Although extensive research exists on the faking eoaching of personality, biodata, and
integrity tests, these issues have received lésstan in the SJT field, with most studies being
laboratory studies with extreme groups (e.g., fake honest; coached vs. uncoached).With
respect to faking effects on SJTs Hooper, Cullew, Sackett (2006) summarized the available
research evidence and concluded respondents caovienfheir scores by faking if instructed to
do so, withd varying from .08 to .8%D. Hooper et al. (2006) emphasized that few stuldze®
investigated the effects of faking good on theeciiin-related validity of SJTs. One lab study
showed that faking reduced criterion-related vafifiomr = .33 tor = .09 (Peeters and Lievens,
2005). Regarding coaching effects, SJT researeveas scarcer. Cullen, Sackett, and Lievens
(2006) conducted a lab study to examine the codltyabf SJTs. They focused on SJTs
developed for use in college admissions, and fahatlsome of these SJTs were susceptible to
coaching.

So, these results of faking and coaching effectS®Fs show that caution should be

exerted with respect to generalizing SJT findinggimed in low-stakes contexts to high-stakes
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contexts (see also MacKenzie, Ployhart, Weekle¥sh8ers, 2010). The finding of lower mean
validity in the small number of existing predictivwudies (i.e., mean = .18, vs. .35 for
concurrent studies) in the McDaniel et al. (200)iew suggests that the faking and coaching
issues associated with a high-stakes environmenbalonegate the validity of the SJTs in
guestion. However, more studies in operationalrggttare needed to bolster our understanding

of the level of predictive validity that one migdmticipate in operational use.

Do SJTsUsed in High-Stakes Settings Have L ong-term Validity?

Apart from the lack of predictive validation dessgwith actual candidates, a second
drawback is that the long-term validity of SJTs has been scrutinized. This is a key concern as
five decades ago Humphreys (1960) stated thateiecion research one should not be satisfied
with validation of predictors against the earlipsssible criteria” (p. 318). Although there exiats
large literature that is directed at whether orgugnitive ability tests retain their predictivewa
in the long run (Barrett, Phillips, & Alexander, 889 Campbell & Knapp, 2001; Deadrick &
Madigan, 1990; Schmidt, Hunter, Outerbridge, & Gdf®88), few studies have focused on the
long-term predictive validity of non-cognitive pietbrs such as assessment centers (Howard &
Bray, 1988; Hinrichs, 1978; Jansen and Stoop, 200personality (Lievens, Ones, & Dilchert,
2009; Thoresen, Bradley, Bliese, & Thoresen, 20®wart, 1999; Stewart & Nandleolyar,
2006).

Our review above illustrates that SJTs are no ei@epo the general validation practice
of using concurrent or short-term predictive desifpr examining the validity of noncognitive
predictors. In concurrent studies, criterion scdrage been typically obtained from both newly

selected individuals as well as individuals of wagytenure levels. In addition, in the scarce
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predictive validation studies the time spans ovdrciv criteria have been gathered rarely
exceeded a year or two, in most cases they ardyrefew months. One exception is Lievens et
al. (2005) wherein one entering cohort had procgedefar as year four of a seven-year medical
curriculum. The present study follows four enterioghorts to completion of a seven-year
curriculum, and then follows a subset of theseughotwo years of post degree job performance.

Expectations regarding the long-term validity ofTSJare usefully informed by the
literature on validity change over time for otheedlictors and by the literature on dynamic
criteria (Alvares & Hulin, 1972; Barrett et al.,, 88 Campbell & Knapp, 2001; Deadrick &
Madigan, 1990; Ghiselli, 1956; Schmidt et al., 198Bor longitudinal changes in predictor
validity, two primary explanations have been pragubsAccording to théchanging persoi
model, individuals change over time which would mehat their behavior would change to
reflect this change. According to thehanging task model, tasks and work being performed
change (Alvares & Hulin, 1972).

This changing ability/person explanation has nowrb&argely rejected in the ability
domain. Postdictive validities appear to follow tekame patterns of changes as predictive
validities (Humphreys & Taber, 1973; Lunneborg &nineborg, 1970). Similar arguments of
stability can be made for personality traits whichnceptually reflect stable individual
differences. Recent meta-analytic evidence (Fré&leRoberts, 2005; Roberts & DelVecchio,
2000) suggests that rank-order stability is remalgkhigh (Caspi, Roberts, & Shiner, 2005).

At first glance one might expect a different pattef findings in the interpersonal skills
domain which is the subject of the SJT in the prestudy, as training programs aim to change
these skills, and are successful at doing so. ArtBennett, Edens, and Bell's (2003) meta-

analysis of training program effectiveness reponesands for interpersonal skills of .68 for
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learning criteria and .54 for behavioral critettbowever, in considering the implications of this
for the changing ability/person model it is impaoittéo consider the implications for SJT validity
of different types of change. Here we consider foossible ways for interpersonal skills to be
changed by intervention. First, an intervention mignprove the skills of all individuals by a
comparable amount, in which case the validity gfredictor of interpersonal skills would be
unaffected. Second, an intervention might imprdwe gkills of those with severe deficits, but
have little impact on those with good skills. Insticase, it is possible that rank order is
unchanged; all that is seen is a tightening ofdiséribution, and the validity of a predictor of
interpersonal skills is also unaffected. Third, theervention might train all individuals to a
common level of interpersonal skill, in which var@@ would be reduced to zero, and therefore
validity of a predictor would also go to zero. FAburthe intervention might be differentially
effective, resulting in substantial change in thakr ordering of individuals in terms of their
interpersonal skills, and thus in substantial rédacin validity. Thus, the first two possible
forms of “changing abilities” pose no threat toigdly, while the last two forms do pose a threat.
However, we note that if either of these latter famans were the true state of affairs, one would
observe very low pretest- posttest correlationsvéeh measures of interpersonal skills. In
contrast, a high pretest-posttest correlation wdddstrong evidence against these latter two
forms. We find such evidence in a meta-analysisThylor, Russ-Eft, and Chan (2005) of
behavioral modeling training programs aimed atrpegesonal skills. They reported a mean
pretest-posttest correlation of .84 across 21 etuthr the effects of training on job behaviors,
which is inconsistent with either the “training relnates variance” or the “training radically

alters rank order” perspectives on change. Thusbeleve that the forms of a “changing
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persons” argument that would lead to an expectaifareduced validity can also be rejected in
the interpersonal skills domain.

As opposed to the changing person model, the chgrigsk model has been successfully
adopted as explanation for performance change adio®e (e.g., Alvares & Hulin, 1972).
Several variants of the changing task model hage &ken incorporated into more recent
theories of skill acquisition in the cognitive damge.g., Ackerman, 1987). This literature
suggests that the temporal stability of predictitedon relationships for cognitive variables
differs across types of abilities (general mentality, psychomotor ability, perceptual ability),
settings (educational, work), and types of workn@stent/inconsistent task performance,
academic performance, job performance) (Keil & @a;t2001).

In this study, the changing task model can be @setbrmulating hypotheses about the
validity of an SJT measuring interpersonal skidls predicting academic performance. In fact, in
academic settings (e.g., medical school), earlmrrses typically focus on the acquisition of
declarative and procedural knowledge in medicarsms, mostly a cognitive exercise, whereas
later courses place also more emphasis on contttpatients, applied practice, and internship
performance, activities that involve significanterpersonal interactions. Due to this changing
content of medical courses over time one might eixgige importance of cognitive factors to
eventually reduce, leaving room for other sortsatifibutes. Hence, later grades in medical
school may be better predicted by interpersondlissés measured by SJTs than earlier grades.
Apart from this conceptual argument, there is astirical evidence of increasing criterion-
related validities for noncognitive predictors suah personality traits and assessment center
ratings. For example, Hinrichs (1978) found thatsessment center ratings predicted

organizational level better after 8 years post @@sent than 1 year post assessment (see also
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Bray & Howard, 1983; Jansen & Stoop, 2001). Regensimilar increases for specific
personality traits for predicting academic perfonc& in medical school over time have been
found (Lievens et al., 2009).

In sum, our general hypothesis is that the validtyan SJT measuring interpersonal
skills for predicting overall academic performarmer the full curriculum (i.e., seven academic
years) will increase over time (and, converselg,alidity of cognitive measures will decrease).
As one of the main arguments behind the use of 8Jhggh-stakes settings is that they enable
the measurement of KSAOs other than cognitive tegtsalso expect that an SJT will explain

incremental variance over cognitive tests for prly GPA over time. Thus,

Hypothesis 1a: The validity of an SJT used in ahfstpkes context will increase for
predicting GPA throughout medical school.

Hypothesis 1b: The validity of cognitive tests used high-stakes context will decrease
for predicting GPA throughout medical school.

Hypothesis 1c: An SJT used in a high-stakes comtiéixhave incremental validity over

cognitive tests for predicting GPA throughout matigchool.

Our hypothesis above about the increasing vadslitof SJTs for predicting overall
performance is grounded by the notion that the esanof the criterion changes over time.
Specifically, the changing task model posits tidhé makeup of this study’s criterion changes
(i.e., over time, becoming more interpersonallydied), the predictive power of the SJT is
expected to change. One way of testing this margety consists of investigating the validity of

the SJT for predicting separate performance compgenélereby we make a distinction between



Long-Term Validity of SJTs 81

medical and interpersonal domains in medical acad@@rformance (see also Lievens et al.,
2005). A limitation of the scarce number of pri@angitudinal studies is that only overall
performance served as criterion so that it wascdiffto make inferences about the substantive
reasons why validity changed across time. In thuslys we extend prior longitudinal research
designs by investigating the validity of SJTs foegicting a specific performance domain over
time.

In sum, the changing task model is important if ¢hiéerion of interest was an overall
performance measure, as the contribution of speddimains (e.g., increasing importance of the
interpersonal component) to overall performance roagnge across years in the academic
curriculum. When performance is assessed sepaiatelyferent domains (instead of using an
overall performance measure), the issue of theilpbgsof changing importance of the domains
for overall performance is held constant. Thusthie present study, the changing task issue is
then no longer a likely contributor to changes adidity over time for predicting separate
performance domains. As noted above, the chandititygperson explanation can be rejected in
the ability, personality, and interpersonal domdihus, given the above arguments aganash
a changing task and a changing person model, qecgation is that the SJT will remain a valid

predictor of interpersonal performance over timeug we hypothesize:

Hypothesis 2: The validity of an SJT used in a {sgtkes context will remain constant

for predicting interpersonal GPA throughout medisahool.

In this study, overall academic performance andat®ponents as measured over the full

curriculum is not the only criterion. Additionallwe examine the ability of an SJT used in high-
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stakes settings to predict job performance gatheireslyears after the administration of the SJT.
We note, though, that the job performance measawva#able in the present study are overall
measures, and thus we are unable to separate bheejdormance measures into separate
technical and interpersonal components.

Few studies have examined whether selection proesdare able to predidboth
academic performance and job performance. Kunceg)dit, and Ones (2004) meta-analytically
examined the relationship between the Miller Anaeg ests (MAT) and both academic and job
performance, as the MAT is one of the few tests$ ihaperationally used for both educational
admissions and personnel selection. They repohtadthe MAT predicts performance in both
domains. However, that the same test can be usdabth admissions and personnel selection
purposes is a slightly different issue than whethéest administered at the time of application
for educational admission retains its validity mamars later as a predictor of job performance.
The present study is a rare example of examiniaddtter issue. As we see job overall physician
job performance as involving a combination of techAhand interpersonal knowledge/skills we
expect that an SJT measuring interpersonal skillsaiso be a good predictor of physicians’ job
performance gathered nine years after the admatistr of the SJT. The same reasoning applies
to the incremental validity of the SJT over cogtitests in predicting job performance. This

leads to the following hypotheses.

Hypothesis 3a: An SJT used in a high-stakes conmtékishow predictive validity for
predicting job performance measured nine years aftienission.
Hypothesis 3b: An SJT used in a high-stakes comtéixhave incremental validity over

cognitive tests for predicting job performance meead nine years after admission.
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METHOD
Sample and Procedure

This study included four entering cohorts of meblgtadents in Belgium. These cohorts
were included because criterion data for the fademic curriculum (seven years) were
available from these cohorts. The total applicardl gwonsisted of all 4,538 students (37% men
and 63% women; average age = 18 years and 10 m@%a86 Caucasian) who completed the
Medical Studies Admission Exam in Belgium betwe889 and 2002. On average, the passing
rate of the admission exam was about 30%. Candidateo passed the exam received a
certificate that warranted entry in any medicalersity. Thus, there was no further selection on
the part of the universities. However, not all ot who passed the exam eventually chose to
study medicine. While this total applicant pool wased for purposes of range restriction
corrections to estimate validity in the applicanb]y the study focused on the 724 students who
passed the exam and undertook medical studieseabfamvo large medical schools. We studied
entrants at these two schools because we had aocdstailed performance information at the
level of the individual course, as well as inforraatabout the content of each course, thus
permitting us to identify courses with an intermgral component. These two medical schools
did not differ in terms of medical curriculum fratime other schools.

Criterion data (internship and job performancengg) were obtained from archival
records of those two universitigs.for year 1 was 724. By the end of yeaX dropped to 519.
Student attrition due to failure (especially in it academic year) was the most important
reason for the reduction in sample size in thes@eademic years. We report analyses based on
the number of students present in a given yeamwllanalyses were also run with the group

completing all seven yeard£519), with no substantive change in findings. pebformance
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ratings were available only for the students whigratheir seven years of study decided to
become physicians. This was about 10% of the stad&herefore, these analyses were based on

N=64.

Predictor Measures

Predictors were gathered during the actual adnmissiam. Each year, the admission
exam lasted for a whole day and was centrally adteired in a large hall. The administration of
the exam was highly standardized because it wadeduby a minute-to-minute script. In the
morning session, students completed the knowleédgle In the afternoon, they completed the
cognitive ability test, the medical text, and thdeo-based SJT (physician-patient interaction).
The following describes the development and cortéetich of the predictors used.

Knowledge testEach year, an extensive panel of professors desélagms to test
knowledge related to four sciences (biology, chémiphysics, and mathematics). Per science,
there were 10 items with four possible answers. ddrdidates had three hours to solve these
items. Across the exams included in this studyatierage internal consistency coefficient of the
knowledge test was .78.

Cognitive ability testThis test consisted of 50 items, each with fivesgae response
alternatives. The items were formulated in verbalneric or figural terms and selected each
year from a larger item pool. Hence, this was abdroognitive ability test that aimed to measure
general mental ability. The time limit was 50 miesitIn light of test security, the source of this
cognitive ability test cannot be mentioned. For shene reason, sample items are not presented.
Interested researchers may contact the authotstéainanore information. Prior research attested

to the good reliability and predictive validity ttis test for a medical student population. In
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particular, Minnaert (1996) reported an internahgistency coefficient of .84 and a validity
coefficient of .36 for predicting first-year GPA medical studies.

In their meta-analysis, Kuncel, Hezlett, and On280() showed that a composite of
general measures (e.g., Graduate Record Exam [GBMBhI and numerical) combined with
specific GRE subject-matter tests provided the dsghvalidity in predicting academic
performance. To provide the strongest test of ticeemental validity of interpersonal skills, we
used a cognitive composite that consisted of the kmowledge test score and the cognitive
ability test score. Prior research demonstratedsétisfactory reliability and predictive validity
of this cognitive composite for a medical studeppyation (Lievens et al., 2005).

Written medical textThis test was specifically developed for the adimaisgxam. The
underlying rationale was to ask candidate meditalets to read and understand an article with
a medical subject matter. Therefore, this testmnonsidered as a miniaturized sample of tasks
that students will encounter in their medical edara The text was about 10 pages long and it
was conceived as a regular scientific article wéthles and figures. No statistics were included,
and all difficult medical terms were explained mendnote. Students had 50 minutes to read the
text and answer 30 questions (multiple-choice golestwith four possible answers).

Each year, professors developed the text and t@rgmanying questions using the same
procedure. An existing medical text in a populadioal journal or handbook served as starting
point. Next, a professor in medicine developed aemralaborate version of the original text.
Finally, two professors in medicine assisted indleping a list of relevant questions and
response options. Across the exams, the averageahtconsistency coefficient of this test

equaled .71.
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Video-based SJThere is an emerging consensus that SJTs are iedlgameasurement
methods that can be designed to measure a varfetprestructs, Chan & Schmitt, 2002;
Christian et al., 2010; Whetzel & McDaniel, 2009he general aim of the SJT used in the
admission exam was to measure interpersonal andnooination skills. Like the written
medical text, this test was specifically develofmdhe admission exam.

An approach analogous to other studies (see Wegkley & Jones, 1997) was used for
developing the SJT. First, we collected realistitical incidents regarding interactions between
physicians and patients from experienced physicaasprofessors in general medicine. Second,
vignettes that nested the critical interpersoneidients were written. Two professors teaching
physicians’ consulting practices tested these vigaefor realism. Using a similar approach,
guestions and response options were derived. Theohiprofessional actors were hired and
videotaped in a recording studio. To guaranteasmalan experienced physician attended the
set. Finally, a panel of experts (experienced pigss and professors in general medicine)
developed a scoring key. Agreement among the expeas generally satisfactory (Cohen’s
kappa’s > .70) and discrepancies were resolved dEmussion, leading to the scoring rule. The
scoring key indicated which response alternative w@rect for a given item (+1 point). It was
forbidden by law to use different scoring rulegy(epenalizing for choosing an incorrect answer
by assigning -1 points). In its final version, t88T consisted of short videotaped vignettes of
key interpersonal situations that physicians akelyi to encounter with patients. A narrator
introduced each vignette. After each critical ireit the scene froze, and candidates received 25
seconds to answer the question (“What is the mitesttere response?”) related to the scene. In

total, the SJT consisted of 30 multiple-choice t¢joes with four possible answers.
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Across the exams included in this study, the ayeiaternal consistency coefficient for
the SJT was .40. SJTs typically demonstrate loerinal consistency because SJTs are construct
heterogeneous at the item level (Whetzel & McDar2é09).

Operational compositeTo make actual admission decisions, a weighted sftirthe
aforementioned predictors (cognitively orientedtdesvork sample, and SJT) was computed.
Next, a minimal cutoff was determined on this ofieraal composite. The weights and cutoff

scores were determined by law.

Criterion Measures

Academic performanceAs a first broad criterion, we gathered studemside point
average (GPA) at the end of each year. In BelgiGRA is measured on a scale from 0 to 20,
with higher scores indicating better grades. GPAretated strongly across years, with the
average corrected (for unreliability and indireanhge restriction) correlation between GPA
across years equaling .84. This value is similath® values found in a recent meta-analysis
about the temporal stability of GPA (Vey et al.03D

Similar to advancements into understanding theermom space of job performance
(Campbell, McCloy, Oppler, & Sager, 1993; Rotund®&&ckett, 2002), the multidimensionality
of academic performance has recently been scratn{®swald et al., 2004; Schmitt et al.,
2009). Research has revealed that academic instisutonsider student performance to be
broader than traditional intellectual achievemdnt.line with this recent multidimensional
conceptualization of academic performance, we wiffeate the criterion of academic
performance, assessed using grade point averag®),(@Ro two areas: medical GPA and

interpersonal GPA (see also Lievens et al., 2006)this end, two of the authors inspected
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course descriptions of curricula and independeitt@ntified courses with a medical versus
interpersonal component. The key inclusion critefiar the latter was that the course had to deal
with communication with actual patients in the foofan internship (either short-term or long-
term). Inter-rater agreement (ICC 2,1) among thiaas was > .90. Discrepancies among the
authors were resolved upon discussion. Next, tbleial student grades on these courses were
retrieved. In four of the seven academic years (nethe first, fourth, sixth, and seventh yedr) o
these universities, courses involving internshiggendentified. In the first year, these courses
included introductory courses on patient intervigyviand internships with a focus on
observation. In the fourth year, multidisciplinaapd communication skills courses and short-
term internships were given to prepare studentslioical and professional practice. In the sixth
and seventh year, several hospital-based clinitakships were included. This clerkship
program was divided into various rotations (e.ghjl€@en and Youth, Surgery, Primary Care),
with two to four months spent in each unit. A comip® score for each of these four years
(called interpersonal GPA in the first, fourth,thixand seventh year, respectively) was obtained
by averaging scores on interpersonal courses @r Gven differences across universities, we
standardized students’ interpersonal course gradgsn university and academic year. A
composite interpersonal GPA measure (average erswpal GPA across these four years) was
also computed.

Apart from interpersonal GPA, we retrieved archiglata on students’ medical GPA in
these same four years. This was a cognitively-tegeoriterion measure as it consisted of grades
on science and medical-related subjects. A compasitre for each of the same four years as the
interpersonal GPA (the first, fourth, sixth, and/es@h year, respectively) was obtained by

averaging scores on these medical courses per A&gam we standardized students’ medical
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course grades within university and academic y®aomposite medical GPA measure (average
medical GPA across these four years) was also ctadpu

As noted above, GPA data were obtained from arthégrds of two universitiedN for
year 1 was 724. By the end of yealN7had dropped to 519. Student attrition due to failu
(especially in the first academic year) was thetnmaportant reason for the reduction in sample
size in the seven academic years. We report arsabased on the number of students present in
a given year; all our analyses were also run withgroup completing all seven yeaks=519),
with no substantive change in findings.

Job performanceA supervisory rating of job performance was ineldd Some of the
medical students of these two medical universi@mut 10%N = 64) who ended their seven
years of education, chose a career in general mediand entered a General Practitioner
training program of up to two years duration. Dgrithat program, they worked under
supervision (of a registered general practitionerp number of general practice placements.
Hereby they were fully responsible for patientd.tAdinees were rated on a scale from 0 to 20 in
practice at the end of the General Practitionenittg program. The evaluations were completed
by the trainee’s General Practitioner supervisdm Wwad met regularly with them to discuss their
progress. All supervisors were certified GeneralcRtioners who had been approved as General
Practitioner trainers with responsibility for supemg trainees. None of the supervisors had
access to the trainees’ admission exam scores mhg&img their assessments.

As the above description refers to participants‘teinees”, a question arises as to
whether this should be viewed as a measure ofnftrgi performance” rather than “job
performance”. We view this as “job performance”tivat these medical school graduates are

engaged in full-time practice of medicine. They arerking under supervision of a senior
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General Practitioner charged with monitoring andileating their work, thus creating the

opportunity to access these evaluations of perfoo@#or purposes of this study.

RESULTS
Preliminary Analyses

As we will test our hypotheses on data accumulatezt four cohorts (four admission
years, i.e., from 1999 to 2002) we began by examgirwhether the measurement structure
underlying the admission exam was invariant acthsse years. A model with three factors,
namely a cognitively-oriented factor (including tbagnitive ability test and the four knowledge
tests, see Kuncel et al., 2001), a factor on whhiehmedical text loaded, and a factor related to
the SJT, provided a good fit to the data. In pala we tested a sequence of increasingly more
restrictive tests of measurement invariance. Aslimageen in Table 1, there was evidence of full
measurement invariance across the four examinatieasuse factor form, factor loadings, error
variances, and factor variances/co-variances waned to be invariant across the examinations.
In addition, the fit of the fully constrained modeés still very goodRNI = .955,CFI = .973,
and RMSEA= .050. Therefore, the remaining analyses willoreghe results for these three
factors: cognitive test composite, medical texd 8dT.

Although the measurement model was found to bariamt across years, candidate mean
scores per test might still differ across yearse Quotential reason is that the items of the
admission exam were not identical across yearqréserve the integrity and the security of the
tests, alternate forms per test were developed geah Thus, we standardized candidates’ test

scores within each exam.



Table 1. Tests of Measurement Invariancefor Multi-Group Three Factor Model of Admission Test Scoresacross Four Exam Years (N = 4,538)

X? df AX? RNI CFI ACFI AGFI RMSEA 90% CIl ofRMSEA
Equal number of factors 228.89** 110 - .936 971 - .962 .061 [.053 - .069]
Equal factor loadings 230.17** 113 1.28 941 971 .000 .965 .059 [.051 - .066]
Equal error variances 231.97* 117 1.80 .944 971 .000 .967 .056 [.049 -.063]
Equal factor variances/covariances 233.31** 127 1.34 .955 973 -.002 972 .050 [.043 -.057]

Note RNI = Relative Noncentrality IndexCFl = Comparative Fit IndexAGFI = Adjusted Goodness Of Fit IndeRMSEA= Root Mean Square Error of

Approximation.
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Descriptive Statistics

Table 2 presents the means, standard deviatiods¢c@relations among the predictors.
One part of the table is based on all applicants edmpleted the admission tests between 1999
and 2002. As can be seen, the correlations amaentptee types of tests were small to moderate.
The correlation between the cognitive ability tastl the SJT was .20, indicating that the SJT

was not heavily cognitively-loaded.

Table 2. Means, Standard Deviations, and Correations among Predictorsin the Sample

Applicants Selectees General practitioners
(N =4,538) (N=723) (N =64)
M sb 1. 2. 3. M SD M SD
1. Cognitive composite 11.68 2.65 -- 14.08 1.67 13.49 1.47
2. Written text 15.17 474 .36 -- 16.81 4.47 17.57 4.00
3.8JT 18.35 3.08 .20 .24 -- 19.30 2.84 20.66 2.80
4. Operational composite  20.66 5.29 91 .45 .28 24.90 3.89 25.98 1.98

Note Although all analyses were conducted on standeddscores, this table presents the raw scoressaexams.
The maximum score on each test was 30, with thepamn of the operational composite (maximum scod@).
Both the selectees (i.e., medical students) andrgépractitioners are subsamples of the applisamiple.

Correlations between the predictors in the apptigaoup are presented. All correlations are sigaift atp < .01.

In the last four columns of Table 2, the meansstaddard deviations of the predictors in
the selected group and the group who ultimatelysehim work as general practitioners are
displayed. So, this part of the table is based omnlyhe subset of applicants that were selected
(i.e., scored higher than the cut-off determinedm operational composite) and subsequently

undertook medical studies in one of the two unitiess A comparison of the descriptive
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statistics related to the predictors in Table 2eedy the degree of indirect range restriction
(Thorndike’s case 3) in each predictor due to #t that the admission decision was made on
the basis of a third variable (the operational cosite). As noted, each predictor was weighted
differently in the operational composite, resultimy differing degrees of indirect range
restriction. Relative to the applicant pool, theséected scored 1.48D higher on the cognitive
composite, .37D higher on the written text, and .&D higher on the SJT. So, as expected,

there was more range restriction on the cognitoreposite.

Validity of SJIT for Predicting Academic Performancein the Long Run

Hypothesis la dealt with the long-term validity thie SJT for predicting GPA. As
indirect range restriction is a special case of tivaiate range restriction, we applied the
multivariate range restriction formulas of Ree, r€da, Earles, and Albert (1994) to the
uncorrected correlation matrix. Statistical sigrafice was determined prior to correcting the
correlations (Sackett & Yang, 2000). The valueowethe diagonal of Table 3 represent the
corrected correlations between the predictors artbpnance. The values above the diagonal
are the uncorrected correlations.

Table 3 shows that the validity of the SJT slightigreased from year 1 (.10) to year 5
(.18). The last two years it dropped again but thigiht be due to the lower reliability of GPA in
these last years (i.e., GPA was based on fewersesurThe correlation between the SJT and
overall GPA was .13. Thus, there is partial suppartHypothesis 1a. While the validity of the
cognitive tests was significant in all years, itised across the different academic years. The
corrected correlation between the cognitive contpoand GPA equaled .42 in year 1 and

dropped to .25 by year 7.
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This decrease is in line with prior findings (Humgys, 1968; Humphreys & Taber, 1973; Lin &
Humphreys, 1977) and supports Hypothesis 1b.

Next, we examined whether SJTs used in a high-stefetext have incremental validity
over cognitive tests for predicting GPA in the long. To shed light on this hypothesis, we
conducted hierarchical regression analyses. Theigest corrected for multivariate range
restriction served as input for the hierarchicaression analyses. Statistical significance was
determined prior to applying the corrections (bynawcting hierarchical regressions on the
uncorrected matrix of correlations). The cognittest composite was entered as a first block
because such tests have been traditionally usetedical admission exams. Next, we entered
the medical text in the regression equation. Bnale entered the SJT. The results are presented
in Table 4. In all years (with the exception of thsigth one), the SJT explained incremental

variance in GPA, thereby supporting Hypothesis 1c.
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Table 5. Correlationsamong Predictors and Facet Criteriain Selected Sample

.23

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15.
Predictors (N = 724)
1. Cognitive composite -0 -06 .75 33 23 .14 13 29 -02 .11 .03 .06 .09 .14
2. Written text 13 13 19 03 05 .14 08 06 .02 .01 .03 .03 .01 -13
3.8JT .03 .15 11 o7 12 05 07 .07 .17 20 .16 .14 21 .27
4. Operational composite .86 .28 .16 30 19 13 12 26 .02 13 01 .09 .09 .06
Criteria
5. Medical GPA (year I\ = 724 45 09 .10 .43 b7 42 45 89 27 43 36 .28 46 .01
6. Medical GPA (year 4\ = 529 31 10 .14 28 .60 bH50 51 83 23 46 33 37 b2 .37
7. Medical GPA (year 6\ = 521) 20 .16 .06 .20 44 51 .45 a7 24 .35 .35 .35 A7
8. Medical GPA (year W = 510 .18 10 .08 .18 A7 .52 46 .78 A5 42 41 4250 .38
9. Medical GPA (overallN = 724) 40 A2 A1 .38 .90 .84 a7 .78 31 54 7 4 .46 .57 .25
10. Interpersonal GPA (year Nl,= 724) .00 .02 A7 .03 .26 .23 .24 16 31 24 4 2 .24 72 .25
11. Interpersonal GPA (year M,= 529) .18 .04 21 19 .45 .48 .37 43 .55 24 7 .3.27 .70 .38
12. Interpersonal GPA (year B,= 521) .03 .04 .16 .01 .34 .33 .35 40 .45 24 .37 41 74 21
13. Interpersonal GPA (year M,= 510) A1 .05 15 .13 .30 .38 .36 42 A7 24 .2841 71 .34
14. Interpersonal GPA (overal, = 724) A3 .03 22 .14 A7 .52 48 .50 .58 72 7174 72 43
15. Job performance (supervisor, yeaN%; 64) 5 -11 .27 .10 .03 .38 24 .38 .26 .25 .3821 .34 43

Note.Uncorrected correlations are above the diagooatected correlations are below the diagonal. Caticens were corrected for multivariate range

restriction. Apart from the last row, correlatidmigher than .09 are significant at .05 level; clatiens higher than .12 are significant at .01 leler the last

row, correlations higher than .25 are significan& level; correlations higher than .31 are digant at .01 level.
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Validity of SJT for Predicting Different Academic Performance Domainsin the Long Run

Table 5 takes the multidimensionality of performanoto account as it presents the
relationship between the predictors and the diffeecademic performance domains (medical
versus interpersonal) across the years. Again,vHlees below the diagonal represent the
corrected correlations between the predictors artbpnance. The values above the diagonal
are the uncorrected correlations. Table 5 showsthe SJT was a significant and consistent
predictor of interpersonal GPA in each year, wherewas not a significant predictor of medical
GPA (with the exception of the fourth year). Thereoted validity of the SJT for predicting
overall interpersonal GPA was .22. These resultdirco that SJTs used in a high-stakes context
show predictive validity for predicting interper&dnGPA in the long run. No significant
increases or decreases were apparent, supportipgti®sis 2. Results for medical GPA
mirrored the declining trend of overall GPA, whishto be expected given the high correlation
between medical and overall GPA (>.80). In thet fpesar, the corrected correlation between the
cognitive composite and GPA equaled .45. In theylear, this dropped to .18.

Note that care should be taken when comparing/diidities of the SJT for predicting
interpersonal GPAr (= .22) to those of the cognitive composite fordoceng medical GPAr(=
.40). The reason is that the medical GPA compdsit@sed on a much larger number of courses
per year (up to ten courses) than the interpers6R#l composite (one or two courses). So, the
medical GPA criterion is more reliable than theerpersonal GPA criterion. As it is also
important to report analyses that correct for uabdity in the criterion, we computed the
validity of the SJT for predicting a single interpenal course and compared it to the validity of
the cognitive composite for predicting a single madcourse. To this end, we followed the

procedure of Berry and Sackett (2009). Regardieg3BiT, we computed its mean single-course
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validity across interpersonal courses, obtainingalue of .16. To obtain an estimate of the

reliability of the interpersonal course ratings, emnputed the mean intercorrelation among the
interpersonal courses. Next, we used this relighdstimate to correct the mean single-course
validity of the SJT for unreliability in the criten. A similar procedure was adopted for applying

the attenuation correction to the mean validityhef cognitive composite for predicting a single

medical course.

Results showed that there was indeed a differemdbe reliability of the criteria. The
mean intercorrelation among medical courses equ@®dwhereas the mean intercorrelation
among interpersonal courses was .27. Using thésdbility estimates, the mean unattenuated
validity of the SJT for predicting a single interpenal course equaled .31 and the mean
unattenuated validity of the cognitive composite geedicting a single medical course was .44.
Thus, when unreliability in the criterion was takemo account, the validity of the SJT for
predicting interpersonal GPA (from .22 to .31) eased more than the validity of the cognitive
composite for predicting medical GPA (from .40 #31). Nonetheless, while correcting for
unreliability reduces the difference between thgnitive composite-medical course correlation
and the SJT-interpersonal course correlation, digmitive composite-medical course correlation

remains the stronger of the two.

Validity of SJIT for Predicting Job Perfor mance

The last set of hypotheses dealt with the predictiglidity as well as the incremental
validity of the SJT for predicting job performant¢ypothesis 3a stated that SJTs used in a high-
stakes context will show validity for predictingbjgperformance. As shown in Table 3, the

corrected validity of the SJT was .27 for predigtisupervisory-rated job performance. These
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results support Hypothesis 3a. The cognitive compa®rrelated .15 with supervisor-rated job
performance.

Table 3 also shows that the validity of the SJT poedicting job performance was
generally higher than the validity of the SJT foedicting interpersonal GPA. However, that
finding is based on samples that are not compar@lge the 724 students entering medical
school vs. the 64 students entering the GeneraltiBeaprogram upon completing medical
school). When we compute correlations between tHedhd interpersonal GPA for the sample
of candidatesN = 64) who chose to start General Practice trairamg from whom job
performance ratings were available, results shothatlthe SJT had comparable validities for
predicting interpersonal GPA and job performance.

Hypothesis 3b posited the SJT used in a high-stasietext to have incremental validity
over cognitive tests for predicting job performanéesults of the hierarchical regression
analysis are presented in Table 6. The SJT exple8d€ incremental variance in supervisory-

rated job performance, thus supporting Hypothelsis 3

Table 6. Summary of Hierarchical Regression Analyses of Predictorson Job Performance

Job Performance (supervisor)

(year 9N = 64)

Model  Predictors Beta R AR
1. Cognitive composite 17 .02 .02
2. Reading text -.18 .04 .02
3. SJT 29% 13 .08*

*p < .05; **p < .01. The corrected matrix served as input ferrdgression analysis.

Parameter estimates are for final step, not ebing to roundingAR2differs .01 from the Cumulativie2.
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DISCUSSION
This investigation of the long-term validity of SJTor predicting both academic and job
performance has important applied conclusions lieruse of SJTs in high-stakes selection. In
addition, there are several theoretical implicaiocior longitudinal research on selection

procedures in general.

SJITsin High-stakes Selection Practice

This study contributes to filling a number of kegpg in the current literature on SJTSs.
First, it provides evidence of the predictive vaicbf an operational SJT, against a backdrop of
a large literature made up of predominantly corentrrstudies. This is an important result
because lab research has shown that SJTs canrmrahle to faking and coaching effects. Our
study of the use of an operational SJT in a highkest context shows this SJT to be a valid
predictor of both interpersonal academic perforreane .22) and subsequent job performance
ratings ( = .27). It should be noted that this study’s vig§idoefficients were smaller than the
meta-analytic mean of .35 reported for concurrent studies, and lathan the meta-analytic
mean ofr = .18 for predictive studies.

Second, this study provides evidence that this igtigd relationship applies when
considering incremental validity over and aboveritige measures. In other words, this study
provides confirmation of one of the primary assuong underlying the exploration of SJTs as
“alternative” predictors in high-stakes testing,mely SJTs enable prediction beyond that
provided by cognitive ability. Clearly, alternativeeasures such as SJTs are not designed to
replace the traditional cognitive predictors. lastethey are meant to increase the coverage of

skills not measured by traditional predictors.
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Third, this study reinforces the importance of aptoally matching predictor and
criterion constructs, in showing that the SJT predinterpersonal performance, but not medical
knowledge acquisition (i.e., medical course GPAmirly, the cognitive composite predicts
medical knowledge acquisition, but not interpersgeaformance.

Fourth, this study provides a rare look at the jotexh of long-term criteria, as
(interpersonal) performance in medical school wasligtable from the SJT from year 1 through
year 7. Accordingly, important knowledge is addeavhat we already know about the long-term
validity of other selection procedures such as ttognability and personality. SJT research and
practice has only begun to bourgeon in the lastdie@nd so far it was unknown whether the
validities would stand the test of time, especiallya high-stakes context.

Fifth, this study provides an even rarer look a tlse of an SJT administered in the
context of academic admissions as a predictor nbt of academic performance, but also of
both supervisor-rated job performance nine yeatsr.l&Clearly, we need more studies that
integrate both education and work criteria as tpeyide a much more comprehensive and
robust view of the validity of admission/selectipnocedures. Such research might provide
important evidence to all relevant stakeholderg.(estudents, admission systems, schools,
organizations, general public) that the selectioocedures used are valid for predicting both

academic and job performance.

Long-term Validation of Selection Procedures
Apart from the aforementioned implications for SJTseveral broader theoretical
conclusions for longitudinal selection research etso be drawn. This study shows that in

assessing the validity of selection procedures si8c8JTs for predicting academic performance,
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relying on early grades in validation is likely poovide only a partial picture of the predictive
value of the given selection procedures. Our reshighlight the importance of examining
validity longitudinally in educational contexts.nSlarly, criteria used in validating selection
procedures in work settings should capture contiobhs of workers not just during the initial
months they spend on the job (i.e., the so-calleteiimoon period) but during a longer time
span (e.g., Thoresen et al., 2004) or even theireetenure with the organization. Only then it
can be expected that we will obtain a full underdiag of the predictive value of selection
procedures for job performance.

Next, this study was the first we are aware of ¢aoutnize the long-term validity of
selection procedures (in this case SJTs) using loothposite (overall academic and job
performance) and specific criteria (different facet academic performance). Prior longitudinal
studies did not take different criterion domaingoirconsideration. So, in this study we
distinguished between what we expected in termergitudinal validity when we predicted an
overall criterion (where we expected some companeitthe criterion to change over time)
versus a specific component of the criterion (Whetteleast under some circumstances, we
expected constant validity). Results generally sui@ol change in validity of the SJT measuring
interpersonal skills for overall criteria (except the last two years) and consistent validitydor
separate facet of performance. The results forotherall criterion can be explained by the
"changing task"™ model that posits that if the maked the criterion changes (e.g., over time,
becoming more interpersonally loaded), the predectiower of different predictors (in this case
SJTs) is expected to change.

On a more general level, these results illustratg Bbsolute statements (e.g., “the

validity of personality increases over time”) redjag the longitudinal validities of predictors
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should not be made. In domains where the predadnstruct is expected to be stable over time
(i.e., the “changing persons” model does not hplagicting performance over time seems to be
another example of predicting performance acrogegeance domains (e.g., task vs. contextual
performance). Similar to how validities of a givpredictor might change depending on the
criterion construct, validities of a given predictmight increase, stay the same, or decrease
depending on how the nature of the criterion charayer time. For instance, ancillary analyses
showed that overall GPA correlated .26 with intespaal GPA in the first year, whereas it
correlated .61 with interpersonal GPA in the selvemtd last year. Thus, our results demonstrate
that one should take the criterion construct béamgeted into account in longitudinal validation
efforts. It makes little sense to posit in an absolvay that the validity of a given predictor will
increase, stay constant, or decrease. Instead, better to state that the validity of a given
predictor will increase, stay constant, or decré&sepredicting a given criterion construct” in

the long term.

Limitations

The study has the following limitations. Like wdilly all studies in the selection
literature, it reflects an examination of a singgeting program in a single setting. We make no
grand claims of generalizability; rather we beli¢hat it is useful to illustrate that an Sddnbe
valid when administered in a high-stakes setting,(the motivational differences between an
applicant setting and an incumbent setting do motse render SJTs invalid), that an SJT can
retain validity over an extended period of timed dhat an SJT can predict performance both

within an academic setting and in a subsequent weiting.
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We note that there is broad agreement that SJTa areasurement method that can be
used to assess a variety of different construdtsi¢@an et al., 2010). The SJT used here focuses
on the interpersonal domain. While this is a comrmasage of SJTs (i.e., it is the second most
frequently assessed construct, after leadershifg;hristian et al.’s classification of the SJT
literature), similar predictive and longitudinal #kan other construct domains is warranted.

Another limitation is the small sample si2é=64) for the analysis of validity against job
performance criteria. We also wisth were larger, but note that we are studying thereent
population of these medical school graduates mowittgggeneral practice. The rarity of studies
following individuals from school entry to subseqtigob performance nine years after
administration of the predictor measure makes #hisseful study to report, in our opinion,
despite this limitation. Additional studies usirigst strategy are certainly needed before strong
conclusions can be reached.

An important contextual feature worthy of notehat to the best of our knowledge there
was no commercial test coaching industry in Belgfacusing on the SJT at the time of these
cohorts (1999-2002). At that time, coaching wastigaone in high schools, and focused on the
academic content of the admissions test (i.e., kin@wledge tests). In more recent years,
commercial coaching programs have arisen, andllito@iuseful to examine SJT validity under
this changed context. We note that academic admnisgesting is typically much more open to
public scrutiny than employment testing. In modtisgs, those considering higher education all
know well in advance that they will be asked toetakparticular test as part of the application
process, and a combination of this public knowledge relatively high testing volumes makes

commercial coaching viable. In contrast, job amplis may encounter an enormous array of
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differing tests as they apply for various jobsstiiniting the viability of a coaching enterprise i
many settings.

In sum, the study bolsters the continually growitese that SJTs can be a useful
supplement to selection systems. It also provideportant insights into research on the
longitudinal validity of selection procedures inngeal. In the future, these insights should be
enhanced further with additional predictive andgitudinal studies in other contexts and with

SJTs focused on other constructs (e.g., leadershipyledge and skill, personality).
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CHAPTER 5
A CLOSER LOOK AT THE EFFECTSOF COMMERCIAL TEST COACHING

ON COGNITIVE AND NON-COGNITIVE TESTS

In this study, we use propensity scoring to study the coaching effects associated with three
types of tests (cognitive ability, knowledge tests and situational judgment tests) in a high-
stakes context. In operational settings, pre-existing differences can result in non-equivalent
groups. By using propensity scores, treatment-control comparisons can be made among
individual s with approximately equal probabilities of having received the treatment.

All participants of the admission exams for medical and dental studiesin Flanders (2008 and
2009) received a questionnaire on preparation activities. We focused on subsamples of
examinees who (a) failed the initial examination in July, (b) chose to retake in August, and
(c) if they participated in paid coaching, they did so between the July and August
examinations. The result is a sample of 823 individuals who met these conditions for the
knowledge test, 196 of whom received paid coaching. For the GMA test, 369 subjects met the
criteria, 72 received paid coaching. Of the 894 individuals who met the criteria for the SIJT,
218 received paid coaching.

Results show that the coached and non-coached groups differ substantially in terms of their
pretest scores. People who seek paid coaching after July score lower than people who do not
seek out commercial coaching after July. Second, while the coached and non-coached groups
differed on a set of variables other than the pretest (i.e., the variables making up the
propensity score), matching on these other variables does not substitute for also controlling
for pretest differences. One might posit that using propensity scoring could replace a pretest
score. In a high-stakes setting, this does not seem the case. Coaching effects are largest for

the SIT (d=.50), followed by the knowledge test (d=.45) and GMA test (d=.34).
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INTRODUCTION

There is longstanding interest in the questionhef amenability of various types of
tests used for high-stakes decisions to score aserevia coaching. Given the rise of a
substantial commercial test preparation industngeustanding the effects of coaching is of
considerable practical interest. Our focus in #tigly is on the effects of participation in a
commercial coaching program, in contrast to freslgilable preparation activities. The focus
on commercial coaching reflects the concerns tbatlting activities that prove to affect test
scores may be differentially accessible based amlidate social status and financial
resources.

Coaching proves a difficult area to study. In latory settings, one can readily
assign examinees to coaching and non-coaching tocamgli however, there are strong
concerns about examinee motivation in such nonemprential lab settings. The perplexing
problem is how to study coaching in settings wienae are highly motivated to seek it and
others are not. Thus, one methodological gap irctlaehing literature is that it is difficult to
make sense of the size of the coaching effectsir@utain field settings. In operational
settings, due to self selection there is no randssignment to treatment and control group.
Pre-existing differences can thus result in nonhedent groups. So far, current analytical
approaches have not conclusively dealt with sddet®n as a major obstacle to obtain
accurate estimates of coaching effects in fieltrgg.

A second substantive concern in extant test cogatgisearch is that we do not know
the size of coaching effects for non-cognitivedesich as situational judgment tests (SJTs).
In recent years, SJTs have gained substantialesttén both educational and employment
domains as potential supplements to traditional nitvgly-oriented tests (McDaniel,

Hartman, Whetzel, & Grubb, 2007; Lievens, BuyseS&ckett, 2005; Oswald, Schmitt, Kim,
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Ramsay & Gillespie, 2004; Schmitt et al., 2009). f8q coaching effects associated with
SJTs as used in actual high-stakes settings hdusera examined.

In this study, we extend the research on coaclafigcts in field settings by
examining the size of coaching effects across &tyaof cognitive (cognitive ability tests
and knowledge tests) and non-cognitive tests (SJ9ex) in an actual high-stakes setting (i.e.,
admission to medical college). We also extend thistiag literature by using propensity
scoring (Rosenbaum & Rubin, 1983, 1984) to helpeskithe self-selection issue.

The next sections delve deeper into these two gapesxtant coaching research.
Beforehand, however, we define test coaching astinduish it from related terms such as

test practice.

Prior Test Coaching Research

In a seminal paper, Messick and Jungeblut (198hyeutualized different types of
coaching interventions in terms of a continuumgrmag from practice on sample items at one
extreme to intensive instruction aimed at develgpability and knowledge at the other
extreme. They defined coaching as any test prapartt improve test scores falling between
these two extremes, including interventions suchieas familiarization, drill-and-practice
with feedback, training in strategies for specitiem formats and for general test taking,
subject-matter-review, or skill-development exegsisThus, for coaching effects, there has to
be learning through instruction (in the form ofeernal intervention such as feedback from
others, information sharing, tutoring, and testppration). These definitions are in line with
conceptualizations outlined by various authors {iKuBangert-Drowns, & Kulik, 1984;
Sackett, Burris, & Ryan, 1989).

In the past, the effects of coaching were pringastudied in relation to cognitively-

oriented tests in educational settings. As an divepaclusion, large-scale reviews and meta-
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analyses in educational settings (Bangert-DrowndjkK & Kulik, 1983; DerSimonian &
Laird, 1983; Kulik et al., 1984; Messick & Jungehli981; Slack & Porter, 1980) found that
coaching produced small but practically meaninghdreases in scores on cognitively-
oriented tests. For instance, the meta-analysi8axfker (1990) revealed that coaching
interventions raised SAT-Verbal scores by 3% and SAT-Math scores by .55s.

Similar results have been reported about the impacbmmercial test coaching on
test performance in medical education. McGaghieyiog and Kubilius (2004) concluded
in their qualitative review of 10 field studies tHhhe utility and value of commercial test
preparation courses in medicine on test performaiamy, is small. The found that five
studies report small test score improvements thiatbe attributed directly to the commercial
courses, whereas the other five studies did nataleany test score differences between
coached and uncoached individuals.

More recently, Hausknecht, Halpert, Di Paolo andiitty Gerrard (2007) conducted
a meta-analysis and found that effects were lawgeen coaching was delivered between
tests. While pre-test and post-test scores diffesed4SD in groups receiving coaching, that
figure does not separate practice effects from lwogceffects, differentiate between lab and
field studies, or differentiate between studiegsehg with the same vs. alternate test forms.
The estimate of coaching effects in operationdlrsgs using alternate forms with a coaching
program of average length was 8Bs, a value far more consistent with prior research.

So far, little research on coaching effects hasbmmnducted in relation to more
recent non-cognitive predictors such as SJTs. Hewes SJTs become more popular in a
student admission context, test preparation firrag be expected to attempt to coach people
how to respond to them most effectively. Two lalbonastudies of SJT coaching have been
reported. Cullen, Sackett and Lievens (2006) exadhitwo situational judgment tests.

Strategies for raising scores on each test werergtad, and undergraduates were trained in
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the use of these strategies using a video-baseuhgggporogram. Results indicated that one
SJT was susceptible to coachitg= .24), while the other was not. Ramsay et al080
found that a brief 10-minute coaching interventexplaining the dimensions on which the
SJT would be scored produced a positive efféest (34).

In sum, although coaching effects have a rich rebetadition in the educational and
employment area, prior studies have typically fecusn cognitively-oriented tests such as
cognitive ability and knowledge tests. Alternattest formats such as SJTs that have recently
grown in popularity have received virtually no atien. Given the interest in using SJTs in
high-stakes testing it is important to extend ouowledge of coaching effects in field
settings from cognitively-oriented tests to non+utige tests such as SJTs. In terms of
substantive hypotheses, the prior literature suppowaching effects for all three types of
tests examined here, and thus we hypothesize capeffiects for the knowledge test (H1),
the cognitive ability test (H2), and the SJT (HBeyond the hypothesis of significant
coaching effects, in light of the limited reseamcloperational testing settings, we also view
the estimation of the magnitude of the commerctaohing effects as an applied issue of

great interest.

Approaches For Dealing with Self-Selection in Test Coaching Research

As noted above, in field settings the coachabdityests has typically been examined
using a quasi-experimental design because altheagte individuals receive the coaching
intervention while others do not, individuals havet been randomly assigned to groups
(treatment vs. control) as in a true experimenguasi-experimental coaching designs, there
are typically extraneous factors (i.e., self-setectof participants into coaching programs)
that determine whether individuals receive the tinemt. Prior research has revealed

empirical evidence for such pre-existing individuhfference correlates in self-selection
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between control and coached groups. Ryan, Ploy@Gaggjuras, and Schmit (2006) found that
self-selection was related to demographic varialfies, attendees of coaching programs
were more likely to be female and African Americaamd trait-related variables (i.e.,
attendees tended to be lower in stress toleranbe).the extent that the assignment
mechanism also correlates with the potential ougomterpretation of treatment-control
differences in quasi-experiments is confounded (Ru974).

Over the years, several approaches have been pobpmthis problem of pre-existing
differences (non equivalent groups) in field segitConnelly, Sackett, & Waters, 2010). In a
first approach, researchers may use an ANCOVAegyatwhere one or more covariates are
selected and the treatment effect is estimated edietrolling for variance in the dependent
variable associated with these covariates. Howeéfveot all relevant covariates are included,
this approach can over- or underestimate truentresait effects (that would be found in a true
experiment).

As a second approach for resolving the problem wdsgexperimental design,
researchers can select a subsample of individuals that each individual in the treatment
condition is paired with a very similar individual the control condition (e.g., using pairs of
individuals with same gender and age). Data fordtetrol subjects that are not used are
discarded and analysis is conducted with only #lecsed individuals. So, treatment effects
are estimated among individuals who are comparablsome way. Unfortunately, such
matching procedures become complicated as the number @blkas on which subjects are
matched increases.

Third, using gore-test in quasi-experiments is to be commended but even in this case
two threats to internal validity make the desigraker than a true experiment. First, as a pre-
test is not a perfectly veridical indicator of tlagent construct, some pre-existing differences

between treatment and control group on the depéndmiable may go unmeasured and
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therefore uncontrolled. Second, pre-test post-tbsinge comparisons do not control for
potential interactions between treatment effectd aptitudes correlated with treatment
assignment. For example, individuals choosing tendt a test coaching program might be
more motivated in the course than would someone atlbérwise attending. If course

motivation is a component of coaching effectivengss-/post-test change comparisons will
overestimate the coaching treatment effect thatldvtwe observed in a true experimental
design (where course motivation is expected todoalen treatment and control groups). So,
it is desirable to at least examine and potentiedigtrol for other covariates, even is a pre-

test is available.

Propensity Scoring and Test Coaching Effects
Recently, Harder, Stuart and Anthony (2010) andr@twn et al. (2010) introduced

the approach of propensity scoring to the I/O psiady community to improve the internal
validity of quasi-experiments. Propensity scoringswdeveloped as a method to model the
assignment mechanism operating in quasi-experim@&usenbaum & Rubin, 1983, 1984).
In propensity scoring, treatment assignment isipted in a logistic regression by a selected
set of covariates knowable prior to treatment ass@nt. For each individual in the sample,
this logistic regression estimates the probabihligt (s)he would have received the treatment,
given his/her standing on a number of covariatalipters. These probabilities are called
‘propensity scores’. By using propensity scoresattment-control comparisons can be made
among individuals with approximately equal probisile$ of having received the treatment
condition. For all treatment cases in the sampl@atched subset of control participants are
selected for comparison based on the correspondehdéeir propensity score. Thus,
propensity scoring is used to select statisticatiyated experimental and control subjects,

thereby improving the internal validity of quasipeximental research designs.
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Central to propensity scoring is the process thnowgich covariates are selected to
create the propensity score. First, when covariditasrelate to the treatment condition and
treatment outcome are omitted, propensity scoremmrad will produce biased estimates of
treatment effects (Austin, Grootendorst, Normandir&erson, 2007). Second, all covariates
must be “knowable” prior to receiving the treatmemtervention (Rosenbaum & Rubin,
1983, 1984). These constraints ensure that anyciaien between the covariate and the
treatment assignment is not an outcome of theneatt as such a relationship would bias
treatment estimates toward zero.

In this study, we use propensity scoring to stutydoaching effects associated with
three types of tests (cognitive ability tests, ktemlge tests, and SJTs) in a high-stakes
context. To determine the effects of commercialcbosgy (paid coaching) on the different
kind of tests used in the admission exam, propgssitires are computed, using a wide range
of variables as covariates. Only variables thatrarteaffected by the coaching activities are

selected in computing the propensity score (seael

METHOD

Sample and Procedure

This study was situated in the context of admisstomedical and dental studies in
Belgium. Each vyear, this admission exam lasts fowlle day and it is centrally
administered in a large hall in Brussels. Per yeandidates have two opportunities (July and
August) to take the exam. Students who do not sacoe July and who choose to retest
typically do so in August. In 2008 and 2009, 67.9% examinees failed the initial
examination; of these, roughly 65% chose to retest.

All 6,773 students attending the admission exanZ)08 and 2009 received an email

with a link to a web-based questionnaire. This éwais sent to them approximately five
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months after attending the examination. Two remirglaails were sent. A total of 3,585
candidates returned a usable questionnaire (5228@onse rate). The demographic makeup
of this group was: 33.7% male and 66.3% female4%2Belgians and 17.6% foreigners;
99.3% White; mean age = 18 years and 7 monthsp@&teentage of candidates who reported
attending any kind of paid coaching in the full gdenwas 33.6%, 29.8%, and 27.6% for the
knowledge test, cognitive ability test, and the &&Spectively.

In light of the objectives of this study, we focdsen subsample of examinees who (a)
failed the initial examination in July, (b) chose tetake in August, and (c) if they
participated in paid coaching, they did so betwgenJuly and August examinations (rather
than prior to the initial July examination). Thisserres that a pre-coaching and a post-
coaching score are available for each examineerdht is a sample of 823 individuals who
met these conditions for the knowledge test, 19@/mdm received paid coaching. For the
GMA test, 369 subjects met the criteria, 72 of whpanticipated in paid coaching for this
test. Of the 894 individuals who met the critenathe SJT, 218 received paid coaching.

We conducted analyses to compare these three splesato the testing population.
Results showed that percentages of passers wernéeisinathe three subsamples. In the
testing population, 32.1% passed the admission ekathe knowledge test subsample, 25%
passed the admission exam. The percentages wé% 2id 28.4% in the cognitive ability
test sample and SJT subsamples, respectively. diti@ad the three subsamples contained
more Belgians as compared to their percentageeinatal group that attended the admission
exam. On average, 75.9% Belgians attended the éxdnthe three subsamples contained
about 90% Belgians (90.2% in knowledge sample, 8&¥%MA sample and 89.9% in SJT
sample). As for gender, 63% women attended the gwdrareas the subsamples contained
approximately 70% women (70.2% for knowledge andl SJbsample and 68.3% in GMA

sample). As the subsamples consisted only of &&&tr$ who took the test two times (as
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compared to the population wherein some particgpattended for the third of fourth time),
the range in age in the subsamples is smallerithtlve population. These differences found
between our subsamples and the population shouldaken into consideration when

generalizing our results to the full populationrcahdidates.

Measures

Background variables. The questionnaire included questions on demographic
variables (sex, age, country of birth), years ghhschool (6 or more), high school rank (first,
second, third or fourth quartile), years/hours widg in particular subject areas (sciences),
parents’ education level (no high school, high sthaniversity), parents’ profession
(employed/unemployed; medical/dental professionatj, financial burden to pursue higher
education (no burden, small burden, high burdend, medical career aspirations (general
practitioner, dentist, other specialist, don’t knypet).

Test coaching activities. Students indicated whether they engaged in varteas
coaching activities. On the basis of prior resegidiessick & Jungeblut 1981; Powers &
Rock, 1999; Becker, 1990), a list of thirteen pbkesicoaching and practice activities was
compiled. These activities were information/coaghsessions at high school/universities,
training courses with a friend or relative, on-ditaining course, making homework after
training, reading books, looking at websites, agkinformation from medical or dental
students, reading official brochures/websites, detg practice tests freely provided by a
third party, engaging in web-based discussion gp@nd attending web-based coaching
courses. Two of these coaching activities (i.e.;sib@ training course and web-based
coaching course) were commercial (paid) coachinigiies.

Students indicated their involvement in each oféhthirteen activities for each of the

three tests of the admission exam: knowledge @ateral Mental Ability test (GMA) and
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Situational Judgment Test (SJT). Specifically, stud indicated whether they attended this
coaching activity or not. Students also mentionéernwthey attended the coaching (prior to
the July session or prior to the August session).

Treatment. As we wanted to examine the effect of paid caaghactivities, the
treatment condition was whether or not each indiaichad paid to attend a test coaching
program. As already noted, it was also crucial tpatticipants had attended such paid
coaching programs only prior to the August sesskmtordingly, there was a pre-coaching
score available for these candidates (i.e., theeson the July exam). Candidates, who
indicated that their coaching activities took placeor to the July exam, were excluded from
our analyses because these candidates had logicalise-coaching score.

Given that we were interested in the effects of ¢baching activities for each test
type, this study has three treatment conditionsattended paid coaching for knowledge test
after July; (2) attended paid coaching for GMA t&f$er July, and (3) attended paid coaching
for SJT after July. Per test type, candidates widicated they followed paid coaching after
July were labeled as the “coached group”. All otlwandidates were labeled as the

“uncoached group”.

Dependent Variables

The dependent variables were candidates’ scorabeoknowledge test, GMA test,
and SJT of the admission exam collected both atpaehing (test scores in Jubnd post-
coaching (test scores in August). For each tefferdnt test forms were used for each test
administration. Possible differences in difficutgross forms do not confound the assessment
of coaching effects, as pre-post differences antboge attending coaching are compared

with pre-post differences among those not attendoaghing.
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Knowledge test scores. The first part of the admission exam evaluatedliegts’
mastery of 4 basic science-related subjects (mattiesn physics, chemistry, and biology).
Per subject, 10 multiple-choice questions were éskgery question had 4 possible answers
of which only one was correct.

GMA test scores. The cognitive ability test was a reasoning teat tonsisted of 50
multiple-choice items with 5 response alternatipes item. The problems in this test were
formulated in either verbal, numerical or figuratrhs. Prior research demonstrated the good
reliability and predictive validity of this reasmg test for medical and dental students
(Minnaert, 1996). In particular, Minnaert reported internal consistency of .84 and a
validity coefficient of .36 for predicting the fihacores obtained in the first year of medical
and dental studies.

As the GMA test in 2008 was prone to test secligaches, results for GMA are
only reported for 2009. Therefore, the sample ofdi@ates taking the GMA test in this study
is smaller than the samples related to the knoveledst and SJT.

SJIT scores. The third part of the admission exam was an SJdutah physician-
patient interaction. The general aim of the SJTdusethe admission exam was to measure
skills other than cognitive ability (i.e., intergenal and communication skills). Prior
research shows the good validity of this SJT irdijgteng interpersonal GPA in the medical
curriculum (Lievens, et al., 2005). All 30 quessoof the SJT were of the multiple-choice

type, with four response alternatives.

ANALYSES
Propensity Score Covariates
The background variables and other (non-paying)c@aching activities were used in

creating the propensity score (i.e., predictordredtment condition assignment). Thus, all
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variables that were knowable prior to treatmentgassent and theoretically relevant were
included as “covariates” to be used in creating phepensity score. This resulted in 46
covariates being used to create the propensitestuwese variables are listed in the appendix.
Note that this set of covariates includes not doégsic demographic variables but also
important variables that are theoretically linkem tteatment assignment (e.g., parents’
profession and financial situation) or potentiaatment effect moderators (e.g., following
other prep activities).

Although using 46 covariates to create the propgrssiore represents a substantially
larger set of predictor variables than typicallydisn regression equations, such use is less
problematic in the context of creating a propensitgre. Specifically, the purpose of the
logistic regression creating the propensity scaenat to make accurate estimates of
population parameters of regression weights. ldstdee goal is simply to accurately model
the treatment assignment mechanism within the ptesample. Though some of the
predictive power of the logistic regression mayeed capitalize on chance within the present
sample rather than reflecting the “true” populatrefationship of covariates with treatment
assignment, those “true” population relationshipshie logistic regression are not the focus
in propensity scoring. Therefore, parsimony of tegression model is less important than

improving the predictive accuracy of the logistgression.

Missing Data Treatment

In examining the dataset, many covariates to b tsereate the propensity score
had missing data. Such missing data present diffisuin creating the propensity score
because predicted probabilities cannot be calaliffmteindividuals with missing data on any

covariate. D’Agostino and Rubin (2000) note thah#nesponse may be a relevant variable
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itself in creating the propensity score and recomuhmiecluding indicators of missingness in
creating the propensity scores.

Therefore, we followed a two- step process for idgalvith such missing data. First,
non-response indicators were created for eachbtarspecifying whether or not a response
was observed for each individual. These non-respamdicators were added to the list of
covariates used to create the propensity scoran8ewe imputed missing values from
observed values on other variables using maximkaeiitiood estimation with the estimation
maximization (EM) algorithm. This two step procéssh models any relationship of variable
missingness to receiving the treatment conditionnioluding non-response indicators in the
propensity score and provides estimation of a cetepdataset to use in creating the

propensity score

Creating the Propensity Scores

Traditionally, propensity scores have been useditimer matching or stratification
approaches (D’Agostino, 1998). In matching appreacla subset of control participants are
selected for comparison to treatment participamtsetl on the correspondence of control
subjects’ propensity scores. Nearest-neighbor is thost straightforward matching
procedure. In stratification approaches to usingpensity scores, treatment-control
comparisons are made within multiple groups of apipnately equivalent propensity scores.
Since stratification approaches result in somewhate distant matches between treatment
and control subjects (Austin, 2009) the matchingraach is used in this study.

Since the effect of coaching is examined for tiree parts of the admission exam, we
conducted three separate analyses. The same precedused for each of these three

analyses. The covariates listed in the Appendienglwith the missing covariate response

! Treatment assignment and post-treatment scorksmmledge tests, GMA and SJT were not used in imgut
missing covariate data.
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indicators, were entered in a logistic regressopredict whether individuals did or did not
receive paid coaching.

Results of these logistic regressions provide thodunity to examine the quality of
the subsequent matching process by checking thea@d)XSnell R? coefficient. Generally, a
Cox and Snell R2 coefficient of 0 means that themo need to use propensity scores, as this
indicates that the variables examined prove naliffer between the treated and non-treated
groups. Conversely, a coefficient of 1 is indicatf a complete confound, precluding the
use of propensity scores, as it is not possiblddntify individuals with equal propensity for
self-selection into the treated group, such thdividuals who did receive the treatment could
be matched with equally propensed individuals winb mbt receive the treatment. The
logistic regressions produced a Cox and Snell R24f .31, and .23 for the treatments
concerning knowledge test, GMA test, and SJT, mspmdy. These results suggest that in
each of the three cases, the coached and uncoagbed differed substantially on the
covariates included in the logistic regression. nirréhese logistic regressions, each
individual's predicted probability of receiving treaching (for knowledge test, GMA or
SJT) was retained as the propensity score.

Next, we used an SPSS macro developed by Pairi@4)2o create matched pairs of
control participants and treatment participantsatTil, control participants were selected for
comparison to treatment participants based onahespondence of their propensity scores.
The basic (nearest-neighbor) matching procedureresghat control individuals selected are
the closest possible match to the treatment indal&l However, all matches may not be
close. A matching procedure may exhaust all possintrol individuals with high
propensity scores, forcing treatment individualshvhigh propensity scores to be matched
with control individuals without particularly highropensity scores (though they are the

closest match remaining). An adequate approachetdind) with these potentially poor



128 CHAPTERS

matches is to only include treatment-control pairth closely matching propensity scores
(so-called caliper matching). We applied a .20p=alito matching on the propensity score
(i.e., only treatment-control pairs with absolutéedence in propensity scores less than .20
were matched). Although in caliper matching theesteld sample more closely matches
treatment and control, it comes with a trade-adinely it results in a further reduction of the

sample. Therefore, we present both basic matchidgaliper (.20) matching restfits

RESULTS
Reductionsin Treatment-Control Differences Using Propensity Scores

We first present information on the degree to wiiohched and non-coached groups
differed, as indexed by their propensity scores. thés show the degree to which creating
samples matched on propensity scores reducesdtitsgences. We present this information
separately for the SJT, knowledge test, and GMA.

For the SJT, basic nearest neighbor matching ydeddsample of 218 coached and
218 uncoached individuals. The .20 caliper matctapgroach selected smaller samples of
178 each in the coached and uncoached groups.

Consistent with conventions in studies using pnsfg scores, we first contrasted
raw versus matched coached-uncoached group diffesenon covariates. Such comparisons
indicate how matching individuals on propensityresoreduces potentially biasing factors
associated with pre-existing differences on theseaugates. The left portion of Table 1 shows
the ten covariates with the greatest raw coachedaghed differences for the SJT and

compares these raw differences with differenceébermatched sample, as well as differences

2 We also evaluated matching with calipers that wereower than .20 (e.g., .10), as simulations liadieated
that narrower calipers reduce treatment-contrdécihces on covariates as well as providing mocerate
treatment effect estimates (Austin, 2009). In amgle, the reduction in bias for the covariatef wighter
covariates was minimal, however, and treatmenttffestimated with these tighter calipers closely
corresponded to those with the .20 caliper. Thusatve space, we report and describe only thoséiges
observed with the .20 caliper.
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in the groups’ average propensity score. Table dwsha raw propensity score difference
between coached and uncoached individualsi=df.50. The average propensity score of
individuals in the coached group is larger thanaherage propensity score of individuals in
the uncoached group. This finding shows that tlopemsity score effectively discriminates
between those who receive coaching for the SJT taode who do not. The matching
procedure reduced coached-uncoached differencéiseopropensity score t=.40 and .20

caliper matching further reduced the differencd<a03.

Table 1. Bias Reductionsin Matching Approach to Propensity Scoring for SIT

Matched Groups

Variable Raw Basic .20 Caliper
(N=894) (N=436) (N=356)
Propensity Score 1.50 40 -.03
Covariates with Greatest Differences
1. Website discussions about SJT .54 .03 -.04
2. Information sessions outside school/university .40 17 -.05
about SJT
3. Information sessions outside school/university .36 12 -.03

about knowledge tests

4. Website discussions about knowledge tests .32 .00 02

5. Complete exercises about the GMA test at home 32 14 . .08

6. Education level father 31 14 .09

7. Information sessions outside school/university .31 A1 -.09
about GMA test

8. Website discussion about GMA test .30 -.03 -.09
Financial burden of education -.25 -.08 .02

10. Read official brochure and website and complete .25 .01 -.05

exercises on SJT

For the knowledge test, basic nearest neighbor himgfcyielded a sample of 196

uncoached individuals who were selected with prepgnnearest to the 196 coached
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individuals. Logically, the .20 caliper matchingpapach selected smaller samples of 149 in
the coached group and 149 in the uncoached graalgle ? shows a raw propensity score
difference between coached and uncoached indivgdofal=1.30. Matching reduced this to

.48 and .20 caliper matching further reduced tfferdince to -.05.

Table 2. Bias Reductionsin Matching Approach to Propensity Scoring for Knowledge Test

Matched Groups

Variable Raw Basic .20 Caliper
(N=823) (N=392) (N=298)
Propensity Score 1.30 48 -.05

Covariates with Greatest Differences
1. Information sessions outside school/university 51 .15 -.02

about knowledge tests

2. Website discussions about SJT .40 .10 .03

3. Education level father .34 .04 .06

4. Close relative is doctor or dentist .34 .19 A2

5. Information sessions outside school/university .30 A2 -.06
about SJT

6. Information sessions outside school/university .29 .09 -.08
about GMA test

7. Complete exercises about the GMA test at home 29 12 . -.07

8. Education level mother .26 .01 -.07

9. Read books on GMA tests .13 .05 .01

10. Financial burden of education -.25 -.05 -.03

For the GMA test (table 3), basic nearest neighbatching yielded a sample of 72
coached and 72 uncoached individuals. The .20 aratipatching approach selected smaller
samples of 45 each in the coached and uncoachagsyrSimilar bias reductions were found
for this test. The raw difference in propensity resobetween the coached and uncoached
group wasd=1.72. Matching procedure reduced this difference.#3 and .20 caliper

matching reduced the differenceds-.05.
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Table 3. Bias Reductionsin Matching Approach to Propensity Scoring for GMA Test

Matched Groups

Variable Raw Basic .20 Caliper
(N=369) (N=144) (N=90)
Propensity Score 1.72 73 -.05
Covariates with Greatest Differences
Complete exercises about the GMA test at home 39 19 . -.13
Website discussions about SJT .38 24 .19
3. Information sessions outside school/university .34 .23 -.07
about SJT
Website discussions about GMA test 31 A7 .10
Complete exercises about knowledge tests at 31 A1 -14
home
6. Hours of mathematics in high school .29 -.04 .00
Information sessions outside school/university .29 .22 -12

about knowledge tests

8. Information sessions outside school/university .29 .26 -.16
about GMA test
9. Read official brochure and website and complete .28 .04 -.06

exercises on SJT
10. Informal training (friend or family) about 27 .10 .05

knowledge tests

Thus for each test, coached and uncoached grotfps @ a number of the variables
used to construct the propensity score. Basic nraclhreduces these differences
substantially; .20 caliper matching essentiallynatiates differences between the groups.
Tables 1 to 3 also show considerable reductionthercovariates with the largest coached-
uncoached differences as a result of the neargghbee matching procedure. Across these

covariates, propensity score matching yields aatoluin coached-uncoached differences.



132 CHAPTERS

Estimation of Test Coaching Effects
Tables 4, 5, and 6 present pre and post-test neahSDs for the full sample, the
matched sample, and the .20 caliper matched sdmptee SJT, the knowledge test and the

GMA test, respectively.

Table 4. Treatment Effect Estimates Associated with SJT from Matching Approachesto Using

Propensity Scores

Effect
Post Test (August) Pre Test (July) Estimates
No coaching  Coaching No coaching  Coaching
M D M D d M D M D d Trtmntd
Raw (N=894) 14.74 513 16.20 4.15 .30 1252 526 11.11 465 -.29 .59
Matched N=436) 14.77 491 16.20 4.15 .29 12.11 541 11.11 465 -20 .50
.20 caliper N=356) 14.72 4.90 16.10 429 .28 12.31 510 11.14 475 -24 .53

Note. Diff= Treatment Mean — Control Mead's calculated by dividing raw mean differencessbyor the SJT

o= 4.83.

On the basis of this information, we computed &gasate estimates of the coaching
effect for each test. The first three are basegast-test information only. The first is a
simple comparison of post test scores for the addnd uncoached groups, the second
compares these groups in the propensity matcheglsaand the third compares these
groups in the .20 caliper sample. These first tlareepresented to illustrate the consequences
of attempting to estimate coaching effects in thgeace of pretest information. In such post-
test only designs, representing the treatment teifez standardized mean difference such as
Cohen’sd. Cohen’sd is defined as the difference between these twomaans divided by
the standard deviation of the population (in thasec all attendants of the admission exam

since it was implemented).
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Tableb. Treatment Effect Estimates Associated with Knowledge Test from Matching

Approachesto Using Propensity Scores

Effect
Post Test (August) Pre Test (July) Estimates
No coaching  Coaching No coaching Coaching
M S M s d M D) M D d Trtmntd
Raw (N=823) 781 341 866 321 .24 829 263 754225 -21 45
Matched N=392) 796 3.34 866 321 .19 8.46 268 754225 -26 45
.20 caliperN=298) 7.90 3.44 883 3.30 .26 842 281 7.69218 -.20 A7

Note. Diff= Treatment Mean — Control Mead;s calculated by dividing raw mean differencesdyfror the

knowledge testy = 3.53.

In many field settings (such as this study), red®eans have access to pre-coaching
scores on the dependent variable. Such designs tleveadvantage that they allow
researchers to control for pre-existing differenbesveen coached and uncoached groups.
Hence, the second three estimates parallel thé thwge (i.e., comparing full sample,
matched, and .20 caliper matched samples), butiatewporate pre-test information. Here
coaching effects are computed as coached uncoatcfedhe post-test minus the coached-
uncoachedl for the pretest. That is, Effect = (Post-test teac— Post-test control) — (Pre-

test coached — Pre-test control).

Table 6. Treatment Effect Estimates Associated with GMA Test from Matching Approachesto

Using Propensity Scor es

Effect
Post Test (August) Pre Test (July) Estimates
No coaching  Coaching No coaching  Coaching
M D M D d M D M D d Trtmntd
Raw (N=369) 27.97 5.19 28.19 525 .03 29.79 5.26 28.10 552 -24 27
Matched N=144) 29.21 498 28.19 525 -14 31.58 439 28.10 552 -.49 .34
.20 caliper N=90) 29.00 5.41 28.40 5.45 -.08 31.34 437 27.82 591 -50 41

Note. Diff= Treatment Mean — Control Mead’s calculated by dividing raw mean differencesdhyror GMA

testc = 7.04.



134 CHAPTERS

As a summary, Table 7 presents each of the simatts of the coaching effect for
each of the three tests. A consistent pattern ezsefi@ all three tests, namely (a) relatively
similar coaching effect estimates for raw, matchad] .20 caliper matched samples within
the post-test only and within the pre-post estisiadééd (b) substantial differences between

estimates obtained for using a post-test onlyesgsavs. a pre-post strategy.

Table 7. Summary table for coaching effects (d) using post test only and pre-post test design

SJT Knowledge test GMA test

Post test only design

Raw .30 .24 .03

Matched .29 19 -14

.20 caliper .28 .26 -.08
Pre-post test design

Raw .59 .45 27

Matched .50 45 34

.20 caliper .53 A7 41

These findings in Table 7 are driven by two thinbise first is that the coached and
non-coached groups differ substantially in termsheir pretest scores, as shown in Tables 4
to 6. People who seek out commercial coaching #itefirst administration score lower than
people who do not seek out commercial coaching #fee first administration. This implies
that dramatically different coaching estimates @tained if one does not correct for pretest
scores. For example, without correcting for thetgmescore, the of the GMA test is .03,
whereas it is .27 when one corrects for the preiaste.

The second is that while the coached and uncoaghmaps differed on a set of
variables other than the pretest (i.e., the vagmiohaking up the propensity score), matching
on these other variables does not substitute &w ebntrolling for pretest differences. For

example, while the size of coaching effects assediwith SJTs nearly doubles when a pre-
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test score as available (from .30 to .59), it clegngnly marginally when propensity scoring

is applied (e.g., from. 30 to .29 or from .59 t0).5Thus, if one did not have pretest

information one might posit that using the largeniver of variables available to compute a
propensity score might be an effective substitlitehe present setting, this premise proves
incorrect: controlling for differences in propemnsis not an effective substitute for controlling

for pretest differences.

As the two last rows in Table 7 control for pretesbres as well as propensity scores,
these rows (either nearest-neighbor matching orntlbee stringent .20 caliper matching)
might be seen as the “best available” estimatemathing effects in this setting. These rows
show that coaching effects are largest for the @F150), followed by the knowledge test

(d=.45) and GMA testd=.34).

DISCUSSION

This study provides several contributions to thaoting literature. First, our study
shows the necessity to deal with the self-selecfiwaoblem in coaching research in
operational settings. Our results exemplify tha¢ toached — uncoached groups are not
equivalent. Generally, coached and uncoached grougist not be equivalent because they
differ (a) on their standing on the construct meaduby the test and/or (b) on features (other
than the construct) relative to score improvemédir results are in line with these
expectations. Individuals who had lower pre-testras were more likely to seek paid
coaching afterwards. In addition, propensity scaegoached and uncoached individuals
differed. As choosing commercial coaching is notaadom act, it is important to use
analytical approaches that control for pretest exaas well as for differences on other

variables (i.e., propensity). So far, current atedy approaches have not conclusively dealt
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with self-selection as a major obstacle to obtarueate estimates of coaching effects in field
settings. This might have affected the coachingaot$f obtained, as shown by the difference
in estimates presented in Table 7 when analytipptaaches that control for pretest scores
and propensity are and are not employed.

Second, this study has implications regardingatiaytical approaches that one might
use for estimating coaching effects. Generallyjsitimportant to state that in a quasi
experiment, the assignment mechanism is per definglways unknown. So, all analytical
approaches used for estimating coaching effectsldradways be regarded as mere attempts
to deal with the unmeasured variables and seltz8ete problem. Hereby some approaches
focus on the pretest, whereas others aim to maioiples on as large as possible set of
potentially relevant covariates. Our results shbat in this particular setting -all else equal-
one want to correct for the pretest scores, wheteagse of propensity scoring is more of an
add-on. However, in other settings, exactly theosip results might be found. Therefore, it
is important to state that no general conclusidsautithe relative superiority of the use of
pretest score over propensity scores and vice wansde drawn. That said, we recommend
that practitioners use a variety of analytical aaghes. Specifically, controlling for pretest
scores as well as for other variables (demograpénck other coaching related activities)
might bring them as close as they can get in esitigpaoaching effects.

Third, this is the first study with an estimate thie effects of paid/commercial
coaching on SJTs in high-stakes contexts. A keglirii is that the SJT is more prone to
coaching effects than GMA or knowledge tests. Hgneébs worthwhile to compare these
results to the results of practice effects in hstgikes settings of Lievens et al. (2005) that
showed that SJT, GMA, and knowledge test scoredsémee in terms of practice effects.
Apparently, this is not the case when people aexlved to perform better on SJTs. More

broadly, these results cast doubt on the poteoiti8UTs to be included in long-standing high
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stakes test contexts. When items become known eadi@ are coached, SJT performance
can be improved. Future research is needed totascerhether the improvement is genuine
or artificial.

Some limitations should be acknowledged. Firstpprsity score matching generally
requires exclusion of a number of participants. ¢¢gipropensity score matching methods are
most effective when researchers have a large pbalontrols to select from. Another
potential drawback is that the veracity of matchamgpropensity scores depends largely on
including all covariates that predict treatmentigrgment and either predict the treatment
outcome or moderate the treatment effect. If stehdovariates are omitted, this will result
in biased treatment effects. Note, however, thase¢hpotential limitations associated with
using propensity scores are not unique to propessitring but also present when using the
covariates directly in an ANCOVA approach. In tetsdy, we believe that conceptually all
important covariates were included in our propgnsdore. Although individual difference
variables (e.g., conscientiousness) were not iedud should be noted that our propensity
scores comprised of the behavioral manifestatidntese underlying traits in the form of
other coaching activities.

A second set of potential limitations is relatedthe generalizability of our results.
This study was situated in Belgium in a high-stakdsicational context. The high-stakes
testing program had been running for ten yearadtfition, all students included in this study
had prior exposure to the test (see their pre-déngdtores). They also received feedback on
the test (their score on the test) when they faitedfirst time. Future research is needed to
examine whether the same results are found whee ihao prior exposure to the test.

To shed light on the cross-cultural generalizapiit our results, it is interesting to compare
this study’s differences in propensity scores é&fhg how coached and uncoached groups

differ on a number of the variables) to the diffezes in propensity scores that Connelly et al.
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(2010) reported in their re-examination of coacheffgcts on the SAT. As shown in Tables 1
to 3, we obtainedl= 1.50, 1.30, and 1.72 for the three tests, resd¢t These values are

only somewhat smaller than tde1.95 of Connelly et al. (2010).
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APPENDIX

VariablesIncluded in Propensity Score (in this caserelated to the SJT test score)

Background Variables

Gender

Age in years

Country of birth

Number of years of high school

Main course in high school

High school rank

Hours of mathematics, physics, biology, chemidtgtjin, and Greek
Education Father

Education Mother

Does father work?

Does mother work?

Is father doctor or dentist?

Is mother doctor or dentist?

Is a close relative doctor or dentist?

Is anyone in family doctor or dentist?
Financial burden of higher education
Number of attendances admission exam
Anticipated career choice if pass

Non-commercial prep activities

Information at school

Information at university

Information outside school or university

Training at school

Informal training (friend or family)

Homework after training

Books

Ask information from friends or students

Read description of test in brochure or on offigigbsite
Complete exercises in brochure or on official websi
Read other websites for information

Read web-based forums and discuss

Note. Missing value variables were also included as gates (total number of variables used in

creating the propensity score is 46)
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CHAPTER 6

GENERAL CONCLUSIONS AND DISCUSSION

This chapter provides a summary and a critical discussion of the main findings obtained in
the empirical studies, presented in chapter 2 through chapter 5. The main research objectives
stated in chapter 1 will guide this integrated overview of the results. The aims of this
dissertation were to examine whether a single admission exam (consisting of a cognitive part
and a non-cognitive SJT part can be used for two different majors (medical and dental
studies). Next, the predictive validity of the SJT was examined for the selection of (1) dental,
and (2) medical students. In the latter study the long-term predictive validity of the SJT was
studied as students’ job performance measures were used as criterion. The last research
objective concerned the susceptibility of an SJT to coaching effects. In the first part of this
final chapter, the empirical findings are briefly summarized. Next, the strengths and
limitations of the present dissertation are acknowledged. Finally, directions for future
research are identified and the chapter ends with practical implications for selection in

higher education.
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RESEARCH OVERVIEW

This doctoral dissertation started with a research-based overview of the literature on
SJTs and on the use of medical and dental admission procedures worldwide, eventually
leading to the main research questions investigated in this dissertation (see chapter 1). More
specifically, the empirical studies presented in chapter 2 to chapter 5 addressed four main
research objectives, relating to (1) the use of the same admission procedure for different
majors (dental and medical students), (2) the predictive validity of the SJT for dental
education, (3) the long term predictive validity of this SJT for medical education, and (4) the
effects of coaching activities on SJT performance. The following briefly summarizes the

findings of this dissertation in terms of these four objectives.

Research Question 1: “Can the same admission exam tests be used for different
academic majors?

One aim of the present dissertation is to take a critical look at the Flemish admission
exam for medical and dental studies. In Flanders, as opposed to most other countries, medical
and dental students are selected by the same admission exam, with the same tests, weights,
and the same cut-offs. It is known that a minority of students participate in the admission
exam in order to become a dentist. The Flemish system is based on the assumption that (1)
there is no significant difference between the capacities of students choosing for either of the
two majors and (2) that the requirements for both majors are the same. The results discussed
in chapter 2 are both striking and robust. It was found that dental students systematically
score lower on the cognitive parts of the admission exam. For the SJT, results were not
consistent. In some of the years, dental students obtained a higher (albeit not significant)

score. On the SJT, these differences were less apparent. This study shows that students
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aspiring a career in dentistry have less chance to pass the admission exam. As the cognitively
“weakest” students choose dental studies, one could question the cut-off of the admission
exam for these students. Furthermore, one could also question the weight which is given to
the SJT. Raising this weight could increase the number of passing students aspiring dentistry.
As dentistry in Flanders has a negative public image, and as a shortage of dentists already
exists, the results of this study have major practical implications. This finding raises
questions about using the same admission exam procedure (tests, weights, cut-offs) for two

related, but obviously different majors.

Research Question 2: What is the predictive validity of the SJT in dental education?

In the past, most studies regarding the criterion-related validity of SJTs were
concurrent in design and did not involve the use of SJTs in operational high-stakes settings
(Christian, Edwards, & Bradley, 2010; McDaniel, Morgeson, Finnegan, Campion, &
Braverman, 2001; McDaniel, Hartman, Whetzel, & Grubb, 2007). In chapter 3, a predictive
validity design of the use of SJTs in an operational high-stakes setting is presented. The study
in chapter 3 examined the validity of the admission procedure in Flanders for predicting
grade point average (GPA) during the dental curriculum (5 years). The results of this study
confirm prior findings that cognitive predictors are valuable and necessary tools in the
selection of students for dental education. All cognitive tests (science related tests and the
cognitive ability test) were valid predictors of GPA in three of the five years of dental
education. The validity of these predictors decreased in the later clinical years of the
curriculum which was an expected result since these years focus on practice. Furthermore,
this study extends the positive predictive validity findings of SJTs found in medical education
to dental education. The SJT used in the admission exam is developed to measure

interpersonal skills, though the SJT situations are mostly medical rather than dental in nature.
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This SJT has incremental validity over the cognitive predictors in year 5 of dental education.
As year 5 focuses on interaction with real life patients, this is a practically relevant result that
adds arguments to the discussion whether one should use non-cognitive predictors in

admission to higher education.

Research Question 3: What is the long-term predictive validity of an SJT (measuring
interpersonal skills) in medical education?

In prior research, the predictive validity of the Flemish admission exam was
confirmed for the first years of medical education (Lievens, Buyse, & Sackett, 2005a). As the
ultimate goal of the selection procedures in higher education is to select the candidates who
do well as professionals (rather than to select candidates who do well as students), study 3
examined the predictive validity in the later years of medical education (which are more
related to the profession) and ultimately in the profession itself. The long-term predictive
validity of SJTs has never been studied in an operational high-stakes context. The study in
chapter 4 shows that the SJT used in the Flemish admission exam can be a valid predictor of
both interpersonal academic performance and of subsequent job performance ratings. Again,
incremental validity over and above cognitive measures is found. Obviously, using the same
SJT on a long-term basis may be possible. However, previous lab research has shown that
SJTs can be vulnerable to faking and coaching effects. Cullen, Sackett, and Lievens (2006)
found that some SJTs are susceptible to coaching. It should be mentioned that the cohorts
used in this study took the admission exam in 1999-2002. At that time no commercial test
coaching industry focused on the SJT. In more recent years, commercial coaching programs
have arisen, and long-term predictive validity of the SJT may be scrutinized. This question

was the focus of chapter 5 (RQ 4).
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Research Question 4: Are SJTs susceptible to coaching effects?

Coaching effects might jeopardize the goal of the admission procedure: selecting the
best students and professionals. Investigating coaching effects is complicated by the fact that
people who seek coaching may be different from people who do not seek this coaching. To
minimize these pre-existing group differences, the method of propensity scoring was used.
Propensity scoring was initially developed as a method to model the assignment mechanism
operating in quasi-experiments and was recently introduced to the 1/O psychology field
(Rosenbaum & Rubin, 1983, 1984; Connelly, Sackett & Waters, 2010; Harder, Stuart &
Anthony, 2010). In propensity scoring, assignment to treatment or non-treatment condition is
predicted by a logistic regression using a selected set of covariates knowable prior to
treatment assignment. Indeed, the results in chapter 5 show the necessity to deal with these
pre-existing differences. In our context, the coached group is not equivalent to the uncoached
group. Candidates who had lower pre-test scores were more likely to seek coaching. These
findings confirm the findings by Sackett, Burris and Ryan (1989) who note that those with
lower abilities are more likely to attend a coaching program. Our study controlled for pre-test
scores and for differences on multiple other variables (i.e., propensity scores). Controlling for
pre-test scores as well as for other variables probably brought us as close as possible to
estimating coaching effects. The key finding of this study is that the SJT was more prone to
coaching than knowledge tests or GMA. This result adds knowledge to the finding of Lievens,
Buyse and Sackett (2005b) who showed that SJT, GMA, and knowledge tests scored the

same in terms of practice effects.
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LIMITATIONS

Although the studies in this dissertation cover more than 10 years of admission exam
data and use longitudinal and predictive validation design of a fairly new selection method,
some limitations should be acknowledged. First, like almost all studies in the selection
literature, this dissertation reflects on an admission procedure in a specific setting. The
admission context this dissertation describes is rather unique in the world. Flanders is the
only region that uses the same admission exam for two obviously different majors. Moreover,
due to historical reasons, high school grades are not used as an additional predictor in the
selection process, which is the case in most other countries. To our knowledge, other
countries don’t use an SJT in the selection of medical or dental studies. Hence, it should be
acknowledged that no great claims of generalizability can be made. However, the studies in
this dissertation prove useful in showing that a relatively new method to measure
interpersonal skills can possibly be used as a selection tool in a high-stakes setting, for two
different majors, that an SJT can retain validity over an extended period of time, and that an
SJT can measure something over and above tests that measure cognitive abilities.

A second limitation is the small sample size in some studies. For example, for the
analysis of validity against job performance criteria in study 3, the sample size is 64. Note
that the entire population of these medical school graduates moving into general practice
since 1999 is studied. Since medical education takes 7 years, and the practice program for
general practitioners takes 2 more years, only this small group could be examined. Small
sample sizes are inherent to a longitudinal approach. The same limitation applies to study 4.
Few students actually follow paid coaching. Since the propensity scoring method requires
exclusion of a number of participants, the sample sizes on which analyses are based, is rather

small despite the initially large data set. The .20 caliper matching shows that the initial data
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set should have been even larger since many of the matched couples are excluded from these
analyses.

The third limitation in this dissertation applies to the specific admission exam
procedure which is extensively described in chapter 1. During the 13 years (1997-2010) the
admission exam was administered, many changes have occurred, either due to theoretical,
practical or institutional reasons. Moreover, since every year new items are developed, it is
difficult to keep the difficulty index of the admission exam constant. Thus, the different
admission exams are sometimes hard to compare. In most studies in this dissertation,
different cohorts are studied as one group. For example in study 2, all entering cohorts since
1997 were used to study the validity of the admission exam for dental education. In study 3,
the entering cohorts of 1999 (full exam with 12 tests) until 2002 were used (shortened exam,
7 tests) to study the long term predictive validity of the SJT. To meet this limitation,
admission exam scores are standardized per year, and GPA scores are standardized per year
and per university. Other research showed that the admission exam instruments were

comparable across years (Lievens & Sackett, 2007).

IMPLICATIONS FOR FUTURE RESEARCH

The use of SJTs in higher education is rare. Previous research and the papers in this
dissertation indicate that SJTs can be useful supplements in selection procedures in higher
education. As SJTs are measurement methods that can be used to assess a variety of
constructs in employment settings where similar predictive and longitudinal validity
coefficients are found (Christian et al., 2010) it would be interesting to examine their use for
the selection of students in other majors. However, an SJT measuring interpersonal

capabilities is not useful in every context. The study of Lievens et al. (2005a) indicated the
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importance of matching predictor and criterion measures. Therefore, it could be crucial to
study the validity of SJTs that measure important work behaviors (interpersonal and
communication skills, leadership skills, teamwork, etc.) in particular education and
professional settings.

Chapter 4 describes the long-term validity of SJTs in the context of general practice
(GP). This is only one of the many options (specialties) medical students can choose from.
Unfortunately, the data on the performance and attitudes of the other specialties in practice
were not available to us. It is stated by some researchers that selecting for interpersonal
relationship skills is to be recommended only when selecting GPs and psychiatrists (Arnold,
2008). Hence, it is interesting to compare the long-term validity of the SJT for GP’s,
psychiatrists, but also for anesthetists, periodontists, etc.

A third implication for future research relates to the incremental validity of SJTs over
and above cognitive ability and personality measures. In this study, we examined only the
SJT’s incremental validity over and above cognitive ability. Chan and Schmitt (2002) stated
that SJTs have been shown to measure stable individual difference attributes that do not
completely overlap with measures of job experience, cognitive ability, and the Big Five
personality traits. This gives SJTs potential incremental validity above both cognitive ability
and personality. McDaniel, Powell Yost, Ludwick, Hense and Hartman (2004) examined the
incremental validity of an SJT over cognitive ability and the Big Five for managerial
performance level ratings across 15 competencies. The addition of the SJT raised the validity
from .22 to .30. In their meta-analysis of 2007, McDaniel et al. found incremental validity of
the SJT over cognitive ability and the Big Five ranging from .01 to .02. It would be
interesting to broaden these results, found in a concurrent validation study, to a high-stakes

setting.
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Although initial evidence for the use of SJTs in personnel and student selection is
encouraging, and the studies in this dissertation shed some extra light on their potential in
high-stakes education settings, one underresearched issue is whether applicants can be
coached in responding SJT items. The study presented in chapter 5 contributes to the
literature by trying to fill the gap in this research domain. This study shows that commercial
coaching programs eventually arise when it becomes clear that each year thousands of
students participate. However, as this SJT is used in student selection, the question could
arise whether our findings are in fact generalizable to the use of SJTs in personnel selection.
Future research should investigate why and under what specific conditions SJTs are most and
least coachable. In this respect, other item characteristics should be compared in terms of
their validity and coachability (e.g., complexity, length, or specificity of item stems and
response alternatives). It might seem that coaching effects will be less problematic in typical
personnel selection settings because these are generally small scale and one-off. Applicants
encounter an enormous amount of different tests in their job search. This limits the economic
viability of a potential coaching industry. On the other hand, some consultancy firms are
interested in finding cost-effective, efficient ways to select large samples of applicants. In
business and selection settings, the interest in large-scale selection procedures (like SJTs)
increases. Therefore, in these settings, coaching effects need further investigation. Equally
problematic is the effect of coaching on the long-term use of SJTs. It would be useful to
examine the validity of the SJT of the admission exam under this changed context.
Furthermore, the effects of different presentation formats of SJTs (video, 3D) on coachability

and validity need further examination.
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PRACTICAL IMPLICATIONS

In September 2002, the British Medical Journal published several letters answering
the question “What is a good doctor and how do you make one?” Several people, including
general practitioners, specialists, nurses, patients, educators and researchers expressed their
opinion. In most of the answers of health care providers concepts as “compassion,
understanding, empathy, honesty, competence, commitment and humanity” appeared.
Patients primarily wanted doctors who listened to them (Hurwitz, & Vass, 2002). The
Flemish admission exam for medical and dental studies answers this desire by administrating
an SJT that is developed to measure the interpersonal and communication skills of potential
doctors and dentists of the future. At the time it was decided to install the admission exam,
there was widespread agreement that a selection procedure should include both cognitive and
non-cognitive measures. Earlier studies of this SJT (Lievens et al., 2005a, 2005b; Lievens,
Sackett, & Buyse, 2009) and the studies in this dissertation prove that a measurement method
that is designed to grasp interpersonal skills, can indeed predict future interpersonal
performance and has incremental validity over and above the validity that is accounted for by
cognitive measures. Hence, the choice to insert a measure of interpersonal capacities, seems
to have been a good one.

One major issue of interest is the presentation format of the SJT. Lievens and Sackett
(2006) showed that a video-based format of an SJT has more predictive validity than a
written version. Video-based SJTs are medium-fidelity simulations (Chan & Schmitt, 1997;
Weekley & Jones, 1997). The study in chapter 5 indicates that at least written SJTs are
coachable. It is possible that video-based SJTs are less susceptible to coaching than their
written counterparts. In the future, use of other SJT formats (virtual reality, cartoons) might

provide a possible solution.
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As was indicated in many previous studies and in this dissertation, SJTs can be good
supplements to cognitive tests. However, they should not replace the measures of cognitive
ability. In all predictive validity studies in this dissertation, the correlation between the
cognitive part of the admission exam and medical GPA in medical and dental studies was
higher than the correlation between the SJT and these criteria. The cognitive tests accounted
for a larger part of the predicted variance, while the SJT explained an additional part in some
of the latter years of education and in the job performance criterion. Therefore, a test of
general mental ability and other science-related tests should remain the core part of any
medical and dental admission exam.

Finally, this dissertation adds to the debate in medical and dental admission research
mentioned in chapter 1. That is, there is no longer agreement on the need to incorporate non-
cognitive measures in the selection of medical students. Our studies indicate that academic
ability and non-cognitive attributes are positively but nonetheless minimally correlated, as
opposed to the arguments of Norman (2004). Therefore, we tend to agree with researchers
like Powis (2008) and Bore, Munro, and Powis (2009) who argue that medical selection

should incorporate more than just measures of academic achievement.

This dissertation started with a quote, we would like to end with another one.
“Psychologists will continue to debate whether qualities such as compassion and empathy
are innate or can be learned. They will continue to differentiate between acting in an
empathetic manner or genuinely feeling the quality of empathy. We can be sure, though, that
psychologists, and for that matter philosophers as well, will generally agree that empathy
forms a crucial underpinning for competence and professionalism on the part of physicians.”

(Barr, 2010, p. 129)
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DUTCH SUMMARY

Het gebruik van Situational Judgment Tests (SJT) bij selectie in de personeelscontext
is de laatste decennia enorm toegenomen. Uit onderzoek in deze context blijkt de goede
voorspellende kracht van SJTs, zij verklaren extra variantie bovenop cognitieve voorspellers
en bovendien worden zij door kandidaten erg positief onthaald.

Bij selectie in het hoger onderwijs baseert men zich traditioneel op cognitieve
voorspellers. Steeds vaker worden succesvolle prestaties van studenten breder geformuleerd
en daarom gebruikt men vaak persoonlijkheidsvragenlijsten of interviews. Het Vlaams
toelatingsexamen voor Arts en Tandarts bestaat eveneens uit cognitieve en niet-cognitieve
voorspellers. Anders dan in andere landen, is de niet-cognitieve proef bij dit
toelatingsexamen een SJT.

Het Vlaams toelatingsexamen selecteert zowel artsen als tandartsen met dezelfde
toelatingsprocedure. Onderzoeksvraag 1 bekijkt het gebruik van eenzelfde selectie-instrument
voor twee verschillende studierichtingen. De resultaten tonen aan dat studenten die voor
geneeskunde Kiezen voor alle cognitieve proeven van het toelatingsexamen een hogere score
halen dan studenten die voor tandheelkunde kiezen. Voor de SJT is dit beeld niet consistent.
Het is dan ook de vraag of het selecteren van studenten voor beide opleidingen wel door
middel van hetzelfde toelatingsexamen mag gebeuren.

De validiteit van SJTs werd in het verleden al meermaals aangetoond in de context
van personeelsselectie. Onderzoeksvraag 2 bekijkt de validiteit van de SJT voor de opleiding
tandheelkunde. De validiteit van de SJT stijgt naarmate men de opleiding tandheelkunde
verder doorloopt. Naarmate de opleiding vordert, komen meer stagevakken aan bod waar ook

interpersoonlijke capaciteiten een rol spelen bij het quoteren. De SJT had in dit onderzoek
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enkel incrementele validiteit bovenop de cognitieve voorspellers in het laatste jaar van de
opleiding.

De predictieve validiteit van de SJT werd in het verleden al aangetoond voor de
opleiding geneeskunde. Onderzoeksvraag 3 richt zich voornamelijk op de voorspellende
kracht van de SJT wat het beroep van arts betreft. De SJT die interpersoonlijke capaciteiten
meet, voorspelt zoals verwacht de score op interpersoonlijke vakken in de opleiding
geneeskunde beter dan de cognitieve predictoren. Bovendien heeft de SJT ook een hoge
correlatie met functieprestatie.

Een laatste onderzoeksvraag gaat over coachingeffecten. Studenten bereiden zich jaar
na jaar beter voor op het toelatingsexamen. De coachingeffecten van cognitieve proeven
werden in het verleden al vaak onderzocht. In studie 4 gaan we dieper in op de
coachingeffecten van SJTs. Uit de resultaten valt af te leiden dat studenten die erg lage scores
halen in juli, eerder geneigd zijn om betalende coaching te volgen. Als gevolg van deze
coaching halen zij in augustus hogere scores. De coaching effecten voor de SJT zijn niet te
verwaarlozen. Kandidaten die getraind worden via antwoordstrategieén, halen hogere scores
op de SJT.

Dit doctoraat draagt bij tot het aantonen van het belang van niet-cognitieve proeven
bij een selectieprocedure in het hoger onderwijs. Een SJT is een mogelijk alternatief voor
persoonlijkheidstesten en interviews. Niet-cognitieve proeven dragen iets extra bij bovenop
cognitieve proeven. Echter, omdat studenten makkelijk gecoacht kunnen worden op SJTSs,

dient men bij het gebruik van SJTs op lange termijn zorgvuldig te werk te gaan.
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