
everal meta-analysis studies support the predictive role of 
personality variables, measured by self-report, in 
organizational, educational, and health contexts (e.g., 
Barrick & Mount, 1991; Judge et al., 2013; Otero et al., 

2020). We know, for example, that Conscientiousness and Emotional 
Stability have generalized predictive validity across different 
occupations and criteria, while other dimensions, such as Openness to 
Experience, Agreeableness, or Extroversion, are also relevant in 
particular contexts and in the prediction of specific criteria. In the 
educational domain, Conscientiousness and Emotional Stability play 
an important role in predicting academic performance (Poropat, 
2009; Richardson et al., 2012), whereas Conscientiousness and 
Agreeableness predict counterproductive behaviors (e.g., cheating 
on exams; Cuadrado et al., 2021).  

Despite these results, doubts about the sensitivity of self-report to the 
effects of social desirability and faking have accompanied these tests 
since their inception. Specifically, in selection contexts, it is expected 
that candidates will distort their answers to give a more positive image 
of themselves, either by self-deception or deliberately in order to be 

chosen. These distortions produce strong increases in mean scores in 
the perceived desirable direction and reduce the reliability and 
variability of scores (Viswesvaran & Ones, 1999; Salgado, 2016). 
These effects are found both in experimental studies, when comparing 
honest and dishonesty-induced responses, and—although more 
attenuated—in applied contexts, when comparing samples of job 
applicants and incumbents (Salgado, 2005). Therefore, without 
prejudice to the fact that positive results on the predictive validity of 
personality scores are found in real contexts, previous evidence 
suggests that the ranking of candidates could be different depending 
on whether they fake their answers or not. Salgado (2005) describes 
some strategies to reduce the effects of faking, such as informing test 
takers that there is a possibility of being penalized if they distort their 
answers or using specific scales made from samples of applicants. 

Another possibility is to use response formats that are more robust to 
faking. In the field of self-report tests, a distinction can be made 
between the traditional Likert scale format (i.e., items or statements for 
which the respondent has to indicate his/her degree of agreement) 
and the forced-choice format (i.e., blocks of one or more statements, 
from which the respondent must make a choice (e.g., indicate the one 
that best represents him/her) or a ranking (e.g., rank the items in 
order, partially or completely, according to the degree to which they 
describe him/her). Table 1 shows examples of forced-choice items 
with different formats. 

The Likert format is susceptible not only to the effects of social 
desirability or faking, but also to the presence of other response biases 
such as acquiescence bias, negativity bias, central tendency, or 
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extreme response bias, etc. The existence of response biases can 
distort the factor structure of the scale and lead to maladjustment (e.g., 
Abad et al., 2018), as well as produce an overestimation of reliability 
and alter convergent validity estimates. In contrast, these biases do not 
apply to the forced-choice format. Specifically, it is expected that, if 
blocks are formed with items matched in social desirability, the 
susceptibility to misrepresentation is reduced. 

 
PROBLEMS OF SCORES OBTAINED IN FORCED-CHOICE 
TESTS 

Despite the above, the use of the forced-choice format has not been 
free of controversy. First, its greater resistance to faking has been 
questioned (e.g., Heggestad et al., 2006). However, more recent 
meta-analysis studies suggest that the effect of faking is smaller in 
forced-choice tests (Cao & Drasgow, 2019; Martínez & Salgado, 
2021).  Second, forced-choice tests can result in scores with ipsative 
properties, in which the interpretation of a score is relative to the rest 
of the scores belonging to the same subject. For example, a highly 
organized and sociable person may have the same response as a 
person who is not very organized or sociable, because they both 
consider themselves to be more organized than sociable. If the scores 
are completely ipsative, the sum of the scores of each subject will 
result in the same constant value and normative interpretations (e.g., 
concluding that the first person is more organized than the second) 
would be risky. In these cases, the application of traditional 
psychometric analysis techniques will result in methodological artifacts 
(Hicks, 1970). For example, the average expected correlation 
between the dimensions will tend to be negative. Similarly, the 
correlations between scores on those dimensions and any external 
criterion will be zero. These results come from the negative 
covariances that occur when forcing a person to choose one 
statement over another. For example, consider the extreme case in 

which a test includes 20 blocks of two items, one scoring positively on 
Extroversion and the other scoring positively on Conscientiousness. If 
we add +1 in Extroversion for each Extroversion item chosen and +1 
in Conscientiousness for each Conscientiousness item chosen, the 
correlation between the two scales will be -1 and the sum of the 
scores on both scales will be 20, regardless of the choices of the test 
takers.  

Ipsativity is not an all-or-nothing question, nor is it associated with the 
format itself, but rather it depends on the design of the test and the blocks 
(e.g., number of items per block, unidimensional/multidimensional nature 
of the blocks, direct/inverse polarity of the items forming the blocks, number 
of dimensions assessed, correlation between the dimensions measured, 
and scoring mode). In this sense, scores on a forced-choice test can be any 
of the following (Hicks, 1970): (a) fully ipsative; (b) quasi- or partially 
ipsative; or (c) normative. Normative scores can be obtained, for example, 
if items in the same block belong to the same dimension. Scores can 
become partially ipsative if, for example, respondents partially—rather than 
completely—order the alternatives, the scales differ in the number of items, 
or one of the dimensions is not scored. Quasi-ipsative scales result in scores 
that do not sum to a constant for all individuals, but may maintain some 
interdependence, i.e., the problem is reduced, but may not be eliminated 
(Brown & Maydeu-Olivares, 2018). Some meta-analyses show that quasi-
ipsative tests have higher predictive validity (Salgado et al., 2015; Salgado 
& Táuriz, 2014) and are more robust to faking (Martínez & Salgado, 
2021) 

The four most frequent formats of forced-choice tests are (see Table 
1): (a) choosing the item that best describes you from two statements 
(PICK-PAIR), (b) choosing the item that best describes you from more 
than two statements (PICK), (c) choosing the item that best describes 
you and the item that least describes you (MOLE, from “MOst and 
LEast”), and (d) ranking the options according to the degree to which 
they describe you (RANK). As for the traditional scoring, in the PICK 
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TABLE 1 
EXAMPLES OF FORCEDCHOICE FORMAT ITEMS

Type of format (in parentheses, for each sentence, measured dimension and polarity) Choice/score Choice /score

PICK.PAIR. Choose the phrase that best represents you: 
A. I believe that others have good intentions (Ag+) 
B. I make lists of things to do (Co+)

A / 
Ag: +1 
Co: +0

B/ 
Ag: +0 
Co: +1

PICK. Choose the phrase that best represents you: 
A. I feel relaxed most of the time (Es+) 
B. I believe that the others have good intentions (Ag+) 
C. I make lists of things to do (Co+)

A/ 
Es: +1 
Ag: +0 
Co: +0

B/ 
Es: +0 
Ag: +1 
Co: +0

MOLE (e.g., Heggestad et al., 2006). Indicate the sentences that represent you best (↑) and worst (↓): 
A. I avoid difficult reading material (Op-). 
B. I only feel comfortable with friends (Ex-) 
C. I believe that others have good intentions (Ag+) 
D. I make lists of things to do (Co+)

C↑; B↓/ 
Op: +0 
Ex: -(-1) 
Ag: (+1) 
Co: +0

B↑; C↓/ 
Op: +0 

Ex: -(+1) 
Ag: (-1) 
Co: +0

RANK. Rank the sentences according to the degree to which they represent you, from “most like you” to “least like you”: 
A. I feel relaxed most of the time (Es+) 
B. I believe that others have good intentions (Ag+) 
C. I make lists of things to do (Co+) 
D. I like to learn new things (Op+)

A>B>C>D/ 
Es: +4 
Ag: +3 
Co: +2 
Op: +1

D>B>C>A/ 
Es: +1 
Ag: +3 
Co: +2 
Op: +4

Note: Ag: Agreeableness; Op: Openness; Es: Emotional stability; Ex: Extroversion; Co: Conscientiousness; +: direct item or positive polarity; -: inverse item or negative polarity



and PICK-PAIR formats a score of +1 can be given on the dimension 
if the polarity of the chosen item is positive (see Table 1) or -1, if it is 
negative (i.e., reverse item). In the RANK format, values between 1 
and K can be assigned, K being the number of sentences to be ranked 
in order, whereas in the MOLE format, scores -1, 0, or 1 can be 
assigned, depending on the specific choice and the polarity of the 
selected items (see two examples in Table 1). Hontangas et al. (2015, 
2016) found, by simulation, that the MOLE format provided similar 
results to RANK, and both cases were superior to PICK. However, 
Cao and Drasgow (2019) found the PICK format to be more resistant 
to faking than the MOLE format, indicating that the latter, in addition, 
involves a higher cognitive load in responding.  

 
SCORING FORCED-CHOICE BLOCKS BASED ON IRT 

In recent years, it has been suggested that many of the problems of 
forced-choice test scores may be due to the classical scoring 
procedure itself and can be overcome by modeling the responses 
from item response theory (IRT; e.g., Brown & Maydeu-Olivares, 
2011; Hontangas et al., 2015, 2016; Morillo et al., 2016). IRT 
allows us to model the probabilities of the response to blocks as a 
function of trait levels, which makes it possible to achieve, under 
certain conditions, a normative interpretation of the scores (i.e., it 
enables comparisons between individuals). The use of IRT models has 
several advantages (Olea et al., 2010): (a) it allows us to assess the 
accuracy for each trait level, instead of assuming that all individuals 
are assessed with the same reliability; (b) it allows us to obtain scores 
on the same scale, even when different items are applied; and (c) it 
allows us to develop advanced applications, such as computerized 
adaptive tests (CATs). The main characteristic of CATs is that the items 
administered are adjusted to the level of trait that the person being 
evaluated manifests progressively, according to his or her responses 
to previous items. The use of a CAT makes it possible to obtain more 
efficient measures (same level of precision in less time), as well as 
measures with a more homogeneous level of precision across the trait 
level. Several types of IRT models have been proposed to describe the 
item comparison process within a block, among which MUPP (multi-
unidimensional pairwise preference) and TIRT (Thurstonian item 
response theory) stand out.  

The MUPP model was developed by Stark et al. (2005) for blocks 
of two items, each measuring a different dimension. First, a model is 
defined for the probability that a person agrees with the content of an 
item. This probability can be assumed to follow either a dominance 
model (Morillo et al., 2016) or an ideal point model (Stark et al., 
2005). In a dominance model the probability of agreement with an 
item (e.g., “I believe others have good intentions”) increases as a 
function of the trait level (e.g., Agreeableness). In an ideal point 
model, the response probability function is unimodal; that is, the 
probability of agreement increases as a function of trait level until it 
reaches a maximum and then decreases. For example, the probability 
of agreement with the item “Sometimes I can persuade my friends to 
do things my way” may be maximum for people who have some 
capacity of persuasiveness, but lower for people who never persuade 
their friends or for people who always persuade their friends. Second, 
from these item agreement probabilities, the probability of preferring 
one item over another within a block can be obtained (see, for 
example, Morillo et al., 2016). 

The TIRT model (Brown & Maydeu-Olivares, 2011) is based on 
Thurstone’s law of comparative judgment and assumes a dominance 
model. In this model, the response to each block is broken down into 
a set of binary comparisons. For example, suppose someone declares 
that, from a block of three items, the statement that most represents him 
or her is B and the one that least represents him or her is A. This 
ordering (B > C > A) could be represented by three variables, one per 
binary comparison: XAB = 0 (i.e., he/she prefers item B to A), XBC = 1 
(i.e., he/she prefers item B to C), and XAC  = 0 (i.e., he/she prefers item 
C to A). Once these variables have been created, IRT models can be 
estimated by factor analysis (Brown & Maydeu-Olivares, 2012). In 
the case of two-statement blocks, Morillo et  al. (2016) show that, 
when the dominance model is assumed, MUPP is equivalent to TIRT. 

Which model is better? Ideal point MUPP models are more flexible, 
but perhaps unnecessarily complex. The decisive question would be 
whether or not to accept the need to use items with unimodal 
probability functions. Items such as “Sometimes I can persuade my 
friends to do things my way” are often discarded in prior psychometric 
analysis and are often ambiguous and even frustrating to respondents 
(Brown & Maydeu-Olivares, 2010). Nevertheless, some of the 
greatest successes in applying IRT to forced-choice items have been 
achieved with ideal-point models. 

In any case, the advantage of using IRT models lies in obtaining 
scores with lower or even zero ipsativity, although the degree to which 
this is achieved will depend on the test design, as described below. 

 
GENERAL FACTORS AFFECTING THE EFFICACY OF FORCED-
CHOICE TESTING 

As mentioned above, IRT models do not necessarily result in scores 
with normative properties. Frick et al. (2021) point out some factors 
that affect the efficacy of forced-choice item construction in the case 
of dominance models, although their conclusions cannot be 
considered definitive. First, their most important recommendation is to 
use both positive homopolar blocks, consisting of items that measure 
dimensions in the same direction (e.g., A. I think it is exciting to talk to 
many different people {Ex+}; B. I feel comfortable with myself {Es+}), 
and heteropolar blocks, made up of items that measure dimensions in 
opposite directions (e.g., A. I like talking to strangers {Ex+}; B. I worry 
about things {Es-}). For example, using only blocks of the first type 
may make it more difficult to tell whether someone has chosen item A 
due to having high extroversion or due to having low stability, 
whereas including blocks of the second type will help distinguish 
between the two profiles. Despite this, the need to use heteropolar 
blocks is debatable, as it may be more difficult to match items on 
social desirability (Bürkner et al., 2019; Lee & Joo, 2021), thus 
facilitating faking, which this format is intended to prevent. On the 
other hand, Morillo et al. (2016) and Kreitchmann et al. (2021) have 
shown that it is possible to estimate accurately without heteropolar 
blocks as long as optimal assembly is carried out and there is sufficient 
range in the weight of the items (which was also pointed out by Frick 
et al., 2021).  

Another important factor is the size of the block. Increasing their size 
(e.g., using triplets) may reduce ipsativity, but it also increases 
cognitive load by requiring more comparisons per block (Sass et al., 
2020). In fact, Frick et al. (2021) find similar reliability when 
comparing pairs and triplets if the number of binary comparisons is 
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held constant. Another problem with blocks of more than two items is 
that, when applying TIRT in the absence of heteropolar blocks, 
reliability tends to be overestimated. 

Other factors relevant to the presence of ipsativity are the 
correlations between the dimensions and the number of dimensions. 
The lower the number of dimensions measured or the higher the 
positive correlation, the higher the ipsativity. For example, from the 
results in their simulation studies, Bürkner et al. (2019) suggest that 
with five or fewer dimensions and homopolar blocks accurate 
measurements cannot be achieved, while accurate results were 
obtained with 30 dimensions (these authors did not consider 
intermediate cases, with between 6 and 29 factors). Fisher et al., 
(2019) are also pessimistic about the use of TIRT, finding worse 
criterion-referenced validity in selection contexts. Indeed, there are 
several empirical studies finding that test reliability may be low (e.g., 
Kreitchmann et al., 2019) or that correlations between traits may be 
distorted (e.g., Morillo et al., 2016). Presumably, these inconsistencies 
between studies are due to the difficulty in constructing good forced-
choice homopolar blocks. 

 
THE CONSTRUCTION OF FORCED-CHOICE BLOCKS  

The key to success in the construction of a forced-choice test is the 
matching of items on social desirability, taking into account the 
information provided by the block as a whole. Regarding the 
matching of desirability, expert ratings (or ratings of samples similar to 
the one under evaluation) are usually used to score the social 
desirability of the items. On this point, Pavlov et al. (2021) underscore 
the importance of matching items not only for social desirability, but 
also taking into account the consensus of the judges in the assessment. 

Regarding the formation of information blocks, the use of an IRT model 
makes it possible to anticipate how much information the block will provide 
when applied (i.e., the degree to which it will reduce the error variance of 
the estimated trait levels) and to assemble items into blocks to maximize the 
information. However, the size of the potential universe of blocks is often a 
problem. For example, assembling 60 items into 30 blocks of 2, results— 
approximately—in 2.92 X 1040 possible questionnaires (Kreitchmann et al., 
2021). To solve this problem, Kreitchmann et al. (2021) adapt the genetic 
algorithm NHBSA (node histogram-based sampling algorithm; Tsutsui, 
2006) to the problem of assembling items into blocks and provide a user-
friendly implementation in Shiny that enables the design of a forced-choice 
test (https://psychometricmodelling.shinyapps.io/FCoptimization/). 
Kreitchmann et al. (2021) found that the proposed algorithm was more 
efficient than the existing methods (e.g., random with content limitations or 
brute force). In summary, the quality of a forced-choice test depends, as in 
traditional tests, on the psychometric quality of its components: the blocks of 
which it is comprised. 

 
COMPUTERIZED ADAPTIVE PERSONALITY TESTS WITH 
LIKERT FORMAT 

In the personality domain, a number of examples can be found of 
CATs with Likert scales for measuring the Big Five. Of note is the 
pioneering work of Reise and Henson (2000) for the NEO-PI-R in 
which they found that a unidimensional-CAT of only four items per 
facet (i.e., reducing the length by half) provided accurate recovery of 
trait levels. CATs based on multidimensional models assuming 
correlated factors (e.g., Makransky et al., 2013; Nieto et al., 2018) 

and based on the bifactor model (Nieto et al., 2018), applied within 
each personality domain (e.g., Extroversion), have also been 
developed. Multidimensional CATs show some advantage when 
taking into account the correlations between the different facets (e.g., 
in the study by Makransky et al., 2013, a high average correlation of 
0.7 was obtained for the facets of the emotional stability domain). The 
studies of Nieto et  al. (2017; 2018) investigated the correlations 
between scores obtained on CATs with those obtained on the full 
bank. For the domains, with 12 items per domain, average 
correlations of 0.89 were reached for the unidimensional CAT (and 
for the short scales), and 0.94 for the multidimensional CATs (Nieto et 
al., 2018). These, in addition, provided a better balance in the 
proportion of items applied in each facet (i.e., higher content validity). 
For the facets, the multidimensional CATs achieved a lower average 
correlation than the unidimensional ones (0.87 vs. 0.95), but with half 
the number of items.  

 
BUILDING ADAPTIVE FORCED-CHOICE CATS 

The advantages of a CAT may become especially important in items 
with few response categories, such as in the PICK-PAIR format, since 
in these cases the range of trait levels for which the item is accurate is 
narrow. There are multiple forced-choice CATs (FC-CATs), the most 
famous being the TAPAS (e.g., Stark et al., 2014), which measures 22 
personality dimensions and is understood as an “a la carte test”, it 
being possible to choose, for example, the dimensions to be assessed, 
the type of test (adaptive or fixed), and the format (e.g., binary, 
polytomous, unidimensional forced-choice, or multidimensional 
forced-choice) depending on the context of application (e.g., greater 
or lesser prediction of social desirability). Adaptive versions allow the 
length to be reduced by half (Drasgow et al., 2012). 

The effectiveness of a multidimensional FC-CAT depends on: (a) the 
bank of blocks assembled and (b) the selection rule. Regarding the 
first point, the information in the previous sections for the construction 
of fixed tests is applicable. Blocks can be paired, for example, 
according to a genetic algorithm, producing optimal banks from 
which to adaptively select blocks. As for the selection rule, there are 
different variants. In one-dimensional models, the error variance is 
inversely proportional to the test information, which is the sum of the 
information functions of the items. Similarly, the error variance-
covariance matrix in multidimensional models is the inverse of the 
information matrix. Despite the apparent similarity, this difference 
implies that different rules (e.g., T-rule: maximize the information of 
each dimension when adding the item; A-rule: minimize the error 
variance of each dimension when adding the item) give different 
results. 

For example, Kreitchmann et al. (submitted for publication) started 
with a bank of 240 items (48 items per dimension) that they 
assembled into a bank of 120 blocks. The number of possible blocks, 
excluding the unidimensional ones, was 23,040.  In this case, results 
were compared for CATs of different length (i.e., 30 and 60 blocks) 
and selection rule (e.g., T-rule and A-rule), starting with a bank 
constructed according to the genetic algorithm or a bank made up of 
random blocks. For the best selection rule, it was found that, on 
average, the use of an optimal bank versus a random bank could 
increase the reliability coefficient by 0.05 points (from 0.80 to 0.85) 
and, more importantly, it could reduce the ipsativity of the scores (the 
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negative bias of the correlations between dimensions and in the 
relationship with the criterion was reduced by 0.04 points). Regarding 
the selection rule, Kreitchmann et al. (submitted for publication) found 
that, consistent with previous research (e.g., Mulder & van der Linden, 
2009), the A-rule, by directly minimizing error variances, provided 
the best results. This result is important, since some researchers use the 
T-rule for computational efficiency (Chen et al., 2020). 

 
BUILDING ON-THE-FLY ADAPTIVE FORCED-CHOICE CATS  

As mentioned, the use of a genetic algorithm allows the optimization 
of a fixed test or a bank. The next natural step is to build blocks “on 
the fly”; that is, to assemble the statements spontaneously into blocks 
at the time of applying the CAT. This idea is at the heart of TAPAS, 
which starts with a large set of calibrated items (statements) from 
which, using the MUPP model, a giant set of potential blocks is derived 
and from this set the most informative block is selected at any given 
moment. This procedure is not free of assumptions, since it assumes the 
veracity of the MUPP model and the absence of context effects (i.e., 
the performance of each item does not depend on the item with which 
it is paired). Although there may be context effects, this invariance 
assumption can be reasonably sustained in practice (Lin & Brown, 
2017; Morillo et al., 2019). Lin and Brown (2017) suggest that 
context effects can be reduced by pairing items on social desirability 
(otherwise, the item that is most clearly desirable will be chosen more 
because it is perceived as the “right answer”), and the same authors 
indicate that the inclusion within the same block of items that are 
similar in content should be avoided (e.g.,, I am a lively person in 
conversation; I avoid talking about my successes), as this may modify 
the meaning of the items (in the example, I avoid talking about my 
successes would cease to be a marker of modesty and become a 
marker of extroversion). In any case, the predictive validity results of 
the TAPAS, whose adaptive test is based on this invariance, are 
positive (e.g., Trent et al., 2020).  

Kreitchmann et al. (submitted for publication) found that an on-the-
fly FC-CAT, under the assumption of invariance and an optimal 
selection procedure, shows a small improvement over an optimal 
bank-based FC-CAT (e.g., 0.01 in reliability coefficient), but large 
improvements in exposure control, since as the number of possible 
blocks increases it is more difficult for two individuals being evaluated 
to receive exactly the same blocks.  

 
DISCUSSION 

Advances in technology and the development of psychometric 
models in the last two decades are making it possible to provide an 
answer to a classic problem: the measurement of personality in 
selection contexts in which social desirability may be high. In 2005, 
Salgado included forced-choice tests as a non-recommendable 
solution, partly because of the difficulty of analysis that this type of test 
involves. The evidence on their greater robustness to faking and 
greater predictive validity seems to tilt the balance towards a more 
positive view, provided that the problems of score ipsativity are 
resolved. Based on IRT, different models have been proposed (Brown 
& Maydeu-Olivares, 2011; Morillo et al., 2016; Stark et al., 2005) 
that help to solve the problem of ipsativity. However, evaluation 
demands, block assembly, and block size can be of great importance. 
In general, test performance will be better the more dimensions are 

measured and the less correlated they are. In block assembly, not only 
is the matching of social desirability relevant, but also the contribution 
to reducing error variance. In this regard, whether to use heteropolar 
blocks to eliminate score ipsativity (Frick et al., 2021) or not (Morillo, 
2018; Kreitchmann et al., 2021) is a matter of debate. For Bürkner et 
al. (2019), heteropolar blocks might be counterproductive in applied 
contexts. Our recommendation is the use of optimization algorithms to 
form homopolar blocks optimally. This may be challenging, as it 
requires the collection of information on the desirability of the items, as 
well as their prior calibration. However, we should not forget that: (a) 
the exploratory analysis of the structure may be more complex a 
posteriori, in two-dimensional blocks; and (b) non-optimal assembly 
will lead to problems relating to the ipsativity of scores. Finally, block 
size introduces added complexity in the creation of optimal blocks 
since, as block size increases, the number of possible blocks to choose 
from increases exponentially, making it less feasible to explore the 
universe of possibilities. 

In short, although forced-choice tests have been around for a long 
time, their use has been reduced due to the limitations attributed to 
them. However, it is increasingly understood that this type of test is not 
a homogeneous category, and it is important to understand how the 
design of the test and the way it is scored influences its robustness to 
faking, the resolution of the ipsativity problem and, ultimately, its 
predictive validity. The most recent meta-analyses show that, in 
applied contexts, the use of quasi-ipsative forced-choice tests 
constitutes a promising strategy for obtaining greater predictive 
validity in the personality domain, with greater resistance to faking 
than other formats (Martinez & Salgado, 2021). Finally, the progress 
of new technologies and the development of new psychometric 
models are presented as two powerful allies that make it possible to 
construct adapted tests on the fly, optimizing test design and scoring. 
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