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Online-Diagnostics – Basics, Processes & Decision Criteria 

 

By choosing appropriate instruments for personnel selection it is often hard to distinguish between 

„good“ and „bad“ instruments. This guideline shall provide help to answer the question how a 

good diagnostic instrument can be identified, which specific criteria apply to online assessments 

and which options for the interpretation of results are expedient. Mainly, it‟s purpose is to guide 

through the (partly) nontransparent jungle of general and psychometric criteria. 

 

Expedient Application of Online-Diagnostics 

 

The possible field of application for online-diagnostics increases with the growth of technology 

and the spread of the internet. In this context, the question under what circumstances an applica-

tion of Online-Diagnostics is expedient arises. In what kind of situations does it outclass the clas-

sic (paper and pencil) diagnostic? Shortly, one may say that online-diagnostics is expedient when-

ever 

 

consistent standards shall be established in terms of local selection 

there is only a small market with few candidates that requires a fast reaction 

unsuitable candidates shall be indentified within a large group of candidates by a multi-

level, sequential selection process in order to reduce the number of candidates for the 

proximate and more high-priced selection processes 

 

Local Selection – Central Control 

 

Online-diagnostics is often used within situations of local selection, e.g. when sales people, ser-

vice staff, field technicians or consultants shall be selected at different locations direct on site. 

With the help of online-diagnostics, it is relatively easy to implement standards for the selection 

process, to manage the employee selection centrally, but to realize it locally. This simplifies or-

ganizational structures, saves resources and accelerates the process of decision. 

 

 

Small Market of Candidates 

 

Online-diagnostics can be very helpful whenever there are only few appropriate candidates for an 

open position, for example within the engineering and IT-sector. In order to obligate interesting 

candidates, a fast reaction and an efficient selection process are necessary. Online-diagnostics 

may help to identify good candidates within a short period of time. 
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Sequential Approach: Many Candidates - Few to Select 

 

Online-diagnostics is expedient whenever a sequential approach seems to be adequate. As 

shown in the figure below, online-diagnostics can especially play an important and resource-

saving role in terms of applicant screening. 

A selection process normally begins with the definition of a job specification (1). On this basis, 

adequate procedures of human resource marketing (2), as for example advertisements, are im-

plemented. This way, a more or less large pool of candidates is generated. As a first step, this 

pool of candidates is decimated by the use of „hard“ criteria (3), also called “gross negative dis-

qualifiers”. Those include e.g. defined CV or qualification criteria. Following this pre-selection, 

online-diagnostics is applied (4) - candidates who remain in the pool after the pre-selection exe-

cute one or more test procedures. The pool is further decimated after evaluating those test scores. 

Candidates who passed the online-assessment successfully are invited to participate in an AC or 

for an interview (5). If necessary, tests can be repeated in this stage. Afterwards, a job offer is or is 

not submitted (6). 

In a sequential approach like this, online-diagnostics works as a filter in order to detect suitable 

candidates out of a pre-selected candidate pool. The main goal is to increase the base rate (see 

page 14 et seqq. for a definition). 

Fig1: sequential online selection process 
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Administration Modes of Online-Diagnostics 

 

With the administration of online-diagnostics there are several alternatives: open and controlled 

as well as supervised/direct administration of instruments. The open and controlled administration 

takes place without an administrator, normally from the PC of the candidate. In these modes, the 

identity of the candidate cannot be verified. Therefore, they are especially useful in terms of pre-

selection or with regard to the preparation of a personal next step in the selection process. A 

common procedure in these modes is to explain to the candidate that the tests will be repeated in 

a personal meeting on site. A supervised administration relates more to the classic test procedure. 

The identity of the participant is known and the instruments are completed on the company's com-

puters. In this case, the internet only works as a medium of distribution.  

 

An open administration implies that the candidates register themselves in the system and com-

plete the online assessment. Normally, they receive a URL to start the test as well as a password 

by the administrator. With these, the candidates can log-in to the particular test system and com-

plete one or more tests. This mode of administration benefits from the fact that the administrator 

only bears low effort; for this reason, this mode is especially suitable for large processes with 

many candidates. 

 

In case of a controlled administration, name and e-mail-address of each candidate are registered 

to the system by the administrator in advance. Afterwards, candidates receive an individual pass-

word (mostly by e-mail) which they can use to log-in to the system in order to complete the instru-

ment/s. This mode of administration allows the administrator to control who uses the system and 

completes instruments and who is allowed to do so. At the same time it means that a higher 

amount of administrative work is necessary. 

 

In a supervised/direct administration, the candidate is invited to the company. The administrator 

registers the candidate and starts the test system in his/her presence. Afterwards, the candidate 

completes the tasks directly and under supervision of the administrator. This approach allows a 

high amount of control to the administrator. On the other hand, it requires relatively high machin-

ery, human and time resources. For this reason, it is more appropriate for sequential approaches 

in a later stage or for smaller selection processes.  
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General Criteria for Diagnostics 

 

 

Diagnostic treatments should make the grade to assure that the instrument measures what it 

should measure and that the data collection is accurate enough to make secured statements. DIN 

33430 is the first norm of this kind that tries to establish consistent standards for diagnostic treat-

ments. It contains all important criteria for and requirements to diagnostic instruments and the 

diagnostic process. Similar guidelines, as included by the DIN 33430, are those of the Interna-

tional Test Commission (ITC: www.intestcom.org) and of the European Federation of Psycholo-

gists„ Associations (EFPA: www.efpa.be). A detailed overview about the utilization of DIN 33430, 

with regard to the evaluation of test procedure, is to be found in the book DIN-Screen (Kersting, 

2007). 

 

Basically, excellent diagnostics should be geared to those criteria that are illustrated on the fol-

lowing pages. It is on purpose that all references are presented instrument- or provider-

independent. 

 

 

Objectivity 

 

Objectivity refers to the extent in which results of diagnosis are independent from the investigator. 

Three aspects of objectivity can be distinguished that correspond to different stages of examina-

tion: 

 

Standardized administration: standardized instruction and testing situation 

Standardized scoring: small decision range in allocation of results; patterns or algorithms 

(in case of computer-based instruments) for scoring  

Standardized interpretation: from same results are always drawn the same conclusions; ide-

ally, the score is compared with the results of a norm group  

 

A test can only be interpreted unambiguously if objectivity in those three stages is assured. In this 
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Reliability 

 

Reliability, also named accuracy, is the extent to which a diagnostic instrument measures accu-

rately. A test is all the more reliable the more the result is determinated by the true characteristic 

value of a person. A reliable instrument is robust against interfering effects and, at the same time, 

sensitive to underlying differences in characteristic values. Reliability is reflected in the extent to 

which the diagnostic treatment shows consistent results in repeated application (measurement). 

 

There are different possibilities to define reliability: 

 

Re-test reliability 

Alternate form reliability 

Internal consistency 

 

If the results of a first application are correlated with the results of a second application that has 

been carried out at a later time the re-test reliability of a diagnostic instrument is meant. A totally 

reliable test would provide a correlation coefficient of 1.00 as the persons would reach the same 

results at the two different measurement times. 

 

Two more possibilities to calculate the reliability of a test are the determination of the alternate 

form reliability as well as the calculation of internal consistency (α). To determine the alternate 

form reliability two parallel forms of the same test are carried out. The results of these two test 

forms are then correlated. The consistency analysis (calculation of internal consistency) refers to 

test results that only derive from a single application and uses characteristic values of the single 

items of the test, namely item difficulty and discriminatory power. 

 

Completely reliable instruments hardly exist. Anyway, instruments should provide a reliability 

above .70 to measure exactly. In case of questionnaires, the ideal value lies between .75 

and .85, regarding ability tests between .8 and .9. 
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Excursus: Standard Error of Measurement, Expectancy Range and Confidence Interval 

 

At each measurement of characteristics or capabilities it must be assumed that measurement er-

rors occur. Measurement errors are described as the difference between the observable value in 

the testing situation and the true value of a person that would have been measured if the meas-

urement had been perfect. As the measurement of a characteristic or capability by diagnostic in-

struments is never perfect at a 100% level, it must be assumed that the observed score differs 

from the true score. Thus, the standard error of measurement is the part of the statistical spread 

(standard deviation) that is to account of the deficient reliability of the test. The higher the reliabil-

ity of a test the lower the standard error of measurement. With a reliability of 1.00 the standard 

error of measurement would be 0, with a reliability of 0 it would be 1.  

 

As each score provides errors, the individual score of a candidate must not be equated with the 

true score of a candidate. Thus, there is a certain domain of uncertainty that depends on the reli-

ability and the standard error of measurement. The observed scores spread around the true score.   

Determination of expectancy range depends on the relative security with which a statement should 

be made. If the standard error of measurement is known, the expectancy range can be deter-

mined in which the true score lies with a (e. g.) 95% probability. A 95% probability contains a 5% 

probability of error. Hence, a high reliability is important to minimize the expectancy range.  If the 

reliability is low it would only be possible to work with wide expectancy ranges in diagnostics and 

to adjudicate very abrasively. Those adjustments would also provide a high probability of error. 

Normally, the true score is not known. Thus, a confidence interval can be calculated around the 

test score in which the true score probably lies. The confidence interval is calculated as follows: 

observed score +/- probability of error * standard error of measurement.  
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Validity 

 

The validity is the extent to which a test measures what it is designed to measure. The point is to 

which certainty conclusions can be drawn from the testing behavior to the behavior outside the 

testing situation. For instance, a valid intelligence test provides a measure for the intelligence of a 

person and therefore allows a prediction of performance in situations in which intelligence is im-

portant. There are different types of validity, e. g. criterion related validity and construct validity. 

To estimate the criterion related validity of a test the scores that people achieve in a test are com-

pared with the results in another measure, a criterion, that is theoretically connected to the test. 

The criterion shall represent the measurement objective or, in a pragmatic sense, represent the 

test purpose. The calculated correlation between test result and criterion represents the criterion 

oriented validity. Depending on the temporal relationship between the collection of measurement 

and criterion values concurrent and predictive validity can be distinguished.  

 

If test and criterion values are collected in a close temporal distance (whereas it is assumed 

 that both characteristics are existent in the persons at this time) the concurrent validity is 

 determined. With this validity coefficient conclusions can be drawn from test result to 

 isochronous criteria. These coefficients are for instance needed to analyze the factors of 

 actual performance problems.  

If the criterion characteristic is collected later than the test score the predictive validity is 

 addressed. With this validity predictions from the test results are possible. Although both 

 values are calculated in the same mathematical manner, their different diagnostic meaning 

 has to be considered.  

 

The construct validity refers to the extent to which a test, that measures a certain construct, is re-

lated to the results of other tests, external ratings, behavior measurements or experimental results 

that are classified as valid indicators of the construct that should be measured. The construct vali-

dation does not aim in a validity coefficient, it rather arises an overall picture of validity. For con-

struct validation all statements that can prove the postulated relations are consulted, even those 

methods of content and criterion related validation. In principle it is required that a test correlates 

higher with a test that measures approximately the same than with a test that measures something 

else.  

 



Online-Diagnostics 

© cut-e 2002-2009, all rights reserved page  10 

measure to win! 

measure to win! 

 

If a test or the content of items is purchased in a way that it apparently covers the interesting 

characteristic or the measured capability, another form of validity, face validity, is meant.  

Furthermore, internal and external validity can be distinguished. An instrument is internal valid if 

its results are definitely interpretable. Internal validity decreases with the increasing number of 

uncontrolled interfering variables. Moreover, an instrument is external valid if its results can be 

generalized across different situations and persons. That means that the external validity is heav-

ily dependent on the naturalness of the testing situation and the representativeness of the tested 

sample. 

 

A perfect valid instrument would provide a validity coefficient of 1.00; this value is utopistic in 

reality. Nevertheless, to give secured statements about the performance of a candidate, diag-

nostic instruments should provide at least a value of .3. The figure that is presented below 

shows the cost-value ratio of different diagnostic instruments. 

validity  

perfect prediction 

costs 

Interview 

.3.3  

.2.2  

.1.1  

.4.4  

.5.5  

.6.6  

úú  

Graphology 

Assessment Center 

Ability Tests 

Probation 

Document Analysis 

Structured Interview 

Personality 
Questionnaires 

Selection Questionnaire 

Cost -value ratio of different diagnostic instruments  

no prediction 

Fig2: cost-value ratio of different diagnostic instruments 

Figure 2 shows that different instruments such as graphology, assessment centers and probation 

periods cause comparatively high costs. Graphology provides barely any practical benefit as the 

validity values are close to zero. Most suitable are diagnostic instruments which provide a good 

cost-value ratio, that means that they cause very low costs and provide good prediction 

(validity). Instruments which provide such a cost-value ratio are mainly ability tests and personal-

ity questionnaires.  
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Excursus: Standard Error of Mean and Confidence Interval 

 

The standard error of mean is a measure of the faultiness of an estimation from the test result to 

the value of the validity criterion. Hence, the standard error of mean specifies the deviation of 

sample mean from the „true“ mean. The higher the validity of a diagnostic instrument, the lower 

the standard error of mean and the more accurate the measurement of the test.  

 

The preciseness of prediction by a test is characterized by a confidence interval in whose bor-

ders the „true“ score lies. The confidence interval decreases the more the confidence coefficient 

decreases (95% or 99%). The higher the standard error of mean, the wider the confidence inter-

val. If the standard error of mean was 0 (this would represent a perfect linear relationship be-

tween test results and criterion) the confidence interval would be 0 so that precise predictions 

would be possible.  

 

 

Scaling 

 

A test fulfills the criterion „scaling“ if the test scores that result from the scoring algorithms ade-

quately represent the empirical relations of characteristics. In ability tests, there mainly exists the 

requirement that the more effective test candidate receives a better test score than the less effec-

tive one, that means that the relation of performance is reflected in the test scores. The practica-

bility of this criterion is dependent on the measurement criterion.  

 

 

Test Economy 

 

Test economy mainly includes the needed time and costs that accumulate for test material, scor-

ing, interpretation, rental fees etc. A test is the more economic the less time for preparation, 

execution and interpretation is needed and the less costs accumulate for preparation 

(purchasing test material, license fees, rental fees), execution and interpretation. To justify the 

use of a test, the cognition gain should always be larger than the arising costs. 
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Standardization and Norms 

 

Diagnostic instruments only are beneficial and meaningful if they are standardized. If an instru-

ment is applied to all persons of a selected and exactly described sample in the same manner 

and under comparable conditions, this process is called standardization (adjustment). This data 

collection at a representative sample under constant hold conditions enables the calculation of 

norms. Norms are statistically comparable values which allow to compare a persons specific 

individual test score with the test results of other persons of a defined (norm) group to definitely 

classify and interpret the individual score. The defined group with which the individual scores 

are compared should share important attributes with the tested individuals (e. g. age, stratum, 

education, job). Good and manifold norm groups should be available for each diagnostic in-

strument.  

 

Critical for the quality of standardization is: 

 

The choice of the sample on which the test is standardized and adjusted. The norm sample 

has to be representative for the scope of the test (and for population). 

Securing the test objectivity during adjustment. Normally, a training of test administrators is 

necessary.  

 

Critical for correct interpretation of norm or percent values is also the age of the test norms. 

Norms which were collected more than 10 years ago have to be considered as antiquated (out-

of-date).  

 

The single steps for standardization of tests are the following: 

1. Execution of the test at a norm sample which has to be representative for the scope 

(population) of the test. 

2. Calculation of raw scores and distribution of score within the norm sample. 

3. Choice of a framework, e. g. IQ-scale. 

4. Preparation of exchange tables where a norm score can be read off for each test score. The 

mean of the norm sample will be equated with the mean of the scale, the deviation of norm 

sample with the deviation of scale values and so on.  
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Standardization techniques which are consulted to relativize a test result normally refer to the 

distance between the individual test score and the mean of the specific norm sample and ex-

press the resulting difference in units of standard deviation of the distribution. Known and ap-

preciated are especially those norms which are based on standard values, including for instance 

IQ-scores, z-scores, Z-scores, T-Scores, Centile-Scores, Stanine-Scores and Percentage-Scores. 

 

 

In comparison to linearly transformed scores (Z-, T-, IQ-scores) the percentage norm is under-

standable and easy to interpret without having deeper knowledge about the characteristics of 

the scale (as mean and standard deviation). A percent score of 50 means that the test result is 

better than the results of 50% of the compared sample. At the same time it means that it is 

worse than the results of 50% of the compared sample. Percentage norms provide the problem 

that differences between different percent scores cannot always be interpreted equally. That 

means that the difference between the 55th and the 60th percent rank is not as large as the 

difference between the 70th and the 75th percent rank although, seen objectively, 5 percent 

points lie between the two scores in both cases. 

The interpretation of linearly transformed scales is always similar. Generally, scores which 

spread within 2/3 standard deviations around the mean can be interpreted as average. Scores 

which lie more than 2/3 standard deviations below or above mean can be interpreted as below 

or above average. Scores which lie more than 4/3 standard deviations below or above mean 

can be interpreted as largely below or above average. Considering the T-scale this would mean 

that scores between 44 and 56 can be interpreted as average, scores between 38 and 44 and 

between 56 and 62 as below or above average and scores below 38 and above 62 as largely 

below or above average.  

Fig3: comparative illustration of conventional test norm scales 

comparative illustration of conventional test norm scales 
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Usefulness 

 

An essential criterion that should be considered when selecting diagnostic instruments for per-

sonnel selection or assessment processes is the usefulness of the respective instrument. A test is 

useful if the characteristic that it measures possesses practical relevance and if the decisions 

(procedures) that are based on it are expected to provide more benefit than damage.  

The aim of diagnostics is to preferably hire many suitable und to refuse many unsuitable appli-

cants. The proportion of suitable candidates appointed as well as the proportion of unsuitable 

candidates rejected should be preferably high what, at the same time, aims at minimizing the 

proportion of unsuitable candidates appointed and suitable candidates rejected.  

The success ratio of a diagnostic instrument describes the relationship between suitable candi-

dates appointed (SA) and the total of suitable and unsuitable candidates appointed (SA + UA).  

The more the number of unsuitable appointed strives against 0 the more the success ratio 

strives against 1 (100%). In assessing the usefulness of a diagnostic instrument the following 

four factors play an important role: validity, selection ratio, base rate and the costs of a wrong 

decision. The selection ratio is the rate of individuals who are chosen as appointed out of an 

applicants population. It presents the relation between the number of appointed applicants to 

the number of all applicants.  

Furthermore, the base rate provides information about the proportion of individuals who would 

be suitable without the usage of selection strategies. It is calculated as the relation between the 

number of suitable applicants and the number of all applicants. 

. 

Criterion/

success 

Predictor 

 value 

„cut-off“ 

50 % 

base rate: 50% 

low 

high 

low high 

Suitable (S) 

Unsuitable (U) 

Rejected (R) Appointed (A) 

selection ratio: 

Validity, Selection Ratio and Base Rate 

Fig4: validity, selection rate und base rate 
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If it is assumed that selection ratio and base rate are constant and two instruments with different 

validities are compared, it can be realized that the success ratio is better at the instrument with 

higher validity. This fact is clarified by the presented figure „Effect of Validity“ (Fig5). The higher 

the validity the narrower the scatter-plot and the higher the proportion of suitable candidates ap-

pointed to all candidates appointed.  

Criterion/

success 

Predictor  

values 

„cut-off“ 

50 % 

base rate: 50% 

low 

high 

low high 

Suitable (S) 

Unsuitable (U) 

Rejected (R) Appointed (A) 

selection ratio 

Effect of Validity 

 

If validity and selection ratio are held constantly and the base rate changes, this additionally has 

an impact on the success ratio. With increasing base rate (that means there are more suitable 

applicants in the population), the relation between suitable candidates appointed and all ap-

pointed candidates perspicuously optimizes. The comparison of the following figure “Effect of 

Base Rate” (Fig6) with the previously presented original figure (Fig3) clarifies this effect. How-

ever, a high base rate may put the purpose of a diagnostic instrument in question as the prob-

ability to select a suitable applicant is relatively high even with a random selection.  

 

Fig5: Effect of Validity 
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criterion 

Predictor 

value 

„cut-off“ 

50 % 

base rate: 80% 

low 

high 

low high 

Suitable (S) 

Unsuitable (U) 

Rejected (R) Appointed (A) 

selection ratio: 

Effect of Base Rate 

If validity and base rate are constant and the selection ratio changes, the success ratio also 

changes. If the selection ratio is minimized, the success ratio optimizes, as well (see also Fig7 

“Effect of Selection Ratio”). In diagnostics, it is often chosen a low selection ratio as normally only 

a little part of the applicants should be employed.  

  

criterion 

Predictor 

value 

„cut-off“ 

20 % 

base rate: 50% 

low 

high 

low high 

Suitable (S) 

Unsuitable (U) 

Rejected (R) Appointed (A) 

selection ratio: 

Effect of Selection Ratio 

Fig6: Effect of Base Rate 

Fig7: Effect of Selection Ratio 
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The practical benefit of diagnostic instruments is specifically high if validity is high, base rate is 

low (that means that the job requirements are high and the number of unsuitables is low) and if 

additionally the selection ratio is low.  

Besides these three factors another criterion plays a role in selecting the appropriate diagnostic 

instruments: the costs of a wrong decision and consequently the costs of a wrong hire of the 

open position. If the costs of a wrong hire are extremely high, appropriate diagnostic instru-

ments for the selection of applicants for this position should be used in any case as the costs for 

using such an instrument are usually much lower than the costs of a wrong hire. If the costs of a 

wrong hire are low, the cost-value-ratio of the possibly used diagnostic instruments has to be 

weighed up.  

 

 

Reasonableness 

 

A test is reasonable if it, as measured by its benefit, does not stress the tested person too much 

with regards to temporal, psychical and physical aspects. 

 

 

Unfakeable 

 

If a diagnostic instrument is constructed in a way that the tested person cannot control and dis-

tort the concrete values of test scores by targeted testing behavior, the test can be seen as un-

fakeable. High face validity can advantage that a test is more fakeable as it is easier to identify 

the principle of measurement and the tested person may aim at influencing test results. Person-

ality questionnaires are more susceptible to such distortions than ability tests.  
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Transparency & Fairness 

 

Furthermore, another essential factor that plays a role in selecting diagnostic instruments is the 

treatment of the candidate before, during and after the test.  

 

A good diagnostic instrument should provide an appropriate degree of transparency. This con-

tains that informative and understandable instructions explain the test background and the ad-

ministration process (time limits etc.) before the test starts and that practice items are available 

to explain the principle of the test or questionnaire. Additionally, in case of online-

administrations, a trained test administrator should explain the system. 

It should be ensured, that each candidate who worked through a specific instrument, receives 

appropriate feedback about his/her performance (ability tests) or results (questionnaires) after 

having finished. At least, a short written feedback report (preferably narrative) should be pro-

vided. In best case, personal feedback should be provided by a trained person and by means of 

a detailed feedback report.  

 

Furthermore, it is important in terms of fairness that the resulting test scores do not cause a sys-

tematic discrimination of specific persons because of their membership to ethnic, sociocultural 

or gender-specific groups. For the purpose of accessibility all persons should have the same 

possibilities to attend to diagnostic instruments. That means, amongst other things, that also 

people with disabilities get the possibility, adequate to their abilities, to attend to diagnostic in-

struments, possibly by means of input assistance.  

 

 

Excursus: Adverse Impact  

 

Within the last years, a specific aspect of fairness has come in focus of the public and of the test 

practice: equal treatment of applicants. This contains that all applicants independent of disabili-

ties, gender, marital status, religion, race, color of the skin, nationality or ethnic/national back-

grounds are treated equally and fairly. In the USA, the demand on this equal treatment goes to 

such lengths that all enterprises have to fulfill specific quotas in recruitments of applicants. Ac-

cordingly, there are also applied higher standards to diagnostic instruments containing the 

claim to not discriminate any group of persons. 
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Criteria for Computer-Based Diagnostics 

 

 

During the last years, the increasing number of diagnostic instruments which are administered on 

a computer or internet basis bring new challenges about, which enterprises that develop and dis-

tribute online tests have to face. Those criteria exceed the already presented general criteria that 

apply to diagnostic instruments and have to be additionally regarded if test administrations are 

computer-based. Good diagnostic instruments consider and involve those criteria to a great ex-

tent. Good orientation is provided by the guidelines of the International Test Commission (ITC). 

The following criteria can be extracted from the “International Guidelines on Computer-Based 

and Internet Delivered Testing” to which online-diagnostics should adapt. 

 

Technology 

 

“Technology” means to ensure that the technical aspects of computer-based/internet testing are 

considered, especially in relation to the hardware and software required to offer and run the test-

ing. The following aspects can be summarized under the criterion “technology”: 

 

Giving due regard to technological issues (hardware: processor, graphics card, monitor 

etc.; software) in computer-based and internet testing, at test providers‟ as well as at test 

users‟ site. 

Taking account of the robustness of the computer-based/internet test. That means that the 

test should be relatively independent of internet connections etc. and should run stable.  

Considering human factors issues in the presentation of material via computer or the inter-

net. That means that the test should be user-friendly as much as possible. 

Considering reasonable adjustments to the technical features of the test for candidates with 

disabilities. The test or its technical features should be adaptable and input assistance de-

vices should be used, for instance. 

Providing help, information, and practice items within the computer-based/internet test. 
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Quality 

 

“Quality” means to assure the quality of testing and test materials and to ensure high standards 

throughout the testing process. The following aspects can be summarized under the criterion 

“quality”: 

 

Ensuring the knowledge, competence and appropriate use of computer-based/internet test-

ing by provider and user. 

Considering the psychometric qualities of the computer-based/internet test (see first chapter 

for detailed information). 

Scoring and analyzing computer-based/internet testing results accurately (e.g. by defined 

scoring algorithms). 

Interpreting results appropriately. 

Providing appropriate feedback. 

Considering equality of access for all groups. 

 

Control 

 

“Control” means to control the delivery of tests, candidate and test-taker authentication and prior 

test practice. The following aspects can be summarized under the criterion “control”: 

 

Detailing the level of control over the test conditions adjusted/needed. 

Detailing the appropriate control over the performance of the testing, if needed (open or 

supervised administration). 

Giving due consideration to controlling prior practice/time of tutorial. 

Giving due consideration to controlling item exposure. 

Controlling test-taker‟s authenticity. 

Ensuring the prevention of cheating (copying of answers, assistance) 
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Security 

 

“Security” means to ensure the protection of the testing materials, privacy and data in order to 

guarantee confidentiality. The following aspects can be summarized under the criterion “security”: 

 

Taking account of the security of the editor‟s and author‟s intellectual property. 

Ensuring security of test materials. 

Ensuring the security of test-taker‟s data transferred over the Internet. 

Maintaining the confidentiality and security of test-taker results, e.g. by permitting access 

only to authorized individuals. 
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Specific Criteria for Online-Diagnostics  

 

Beyond the criteria that apply to computer-based diagnostics there are some aspects that concern 

especially internet-administered diagnostics. Basically, internet-based instruments should be self 

explainable, forgery-proof, hardware-independent, plugin-ready and accessible. This means in 

detail: 

 

 

Self Explainable 

 

As internet-based instruments are mostly administered openly, that means uncontrolled, it is very 

important that they are self explainable. Basically, this means that the test provides interactive ex-

amples on which the candidate can familiarize himself/herself with the tasks of the respective in-

strument and on which he/she gets feedback about the way he/she dealt with the examples. The 

explanations for the examples should be detailed as much as possible as, in internet-based tests, 

there is normally no possibility to contact the test administrator if questions occur.  

 

 

Forgery-Proof 

 

As already mentioned, the administration of internet-based instruments is often uncontrolled. 

Therefore, it should be ensured that the test is forgery-proof. That means that there should pref-

erably not exist a model answer that could support the candidate to complete the tasks fast and 

correctly. In internet-based tests this can easily be ensured by generating the test dynamically at 

runtime. For this, it is almost impossible that the same test is generated twice.  

 

 

Hardware-Independent 

 

The problem of many internet-based instruments is that they are often optimized for a certain 

computer system (certain conditions: screen resolution, proportions) and that they are presented 

blurred or grainy on other computers. This can be avoided by vectorized item material which opti-

mally adapts to monitor conditions and thus no effects due to the used hardware and internet 

connection occur.  
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Plugin-Feady 

 

Regarding internet-based instruments it is important that a seamless integration into existing appli-

cation management, assessment or HR systems (e.g. SAP, Peoplesoft, Oracle) is possible. It can 

thereby be guaranteed that all participant data stays within the enterprise and that the security of 

data is ensured. 

 

 

Accessible 

 

Each internet-based instrument should be accessible according to the regulations for users with 

disabilities. This contains for instance that other input assistance devices besides the mouse (e. g. 

touch screens, touch pads, keyboard, specific input assistances for motor limited persons) as well 

as reading assistance devices (e.g. computer-internal loupe, magnifier) and other assistance can 

be used to complete the instruments.  
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Options for interpretations of results 

 

Points Scores 

 

Points scores alone hardly have any explanatory power as a result of a diagnostic instrument. To 

be comparable and interpretable they have at least to be put in relation to existing norms.  

 

 

Dichotomous Scales, Typologies 

 

If the results are presented on dichotomous scales (that are scales with only two gradings, e. g. 

typologies: introverted vs. extroverted), as it is often the case in personality inventories, this holds 

some risks. Only few persons can definitely be classified into the one or the other category. The 

statistical property that someone can definitely be classified to the one (Type A) or the other (Type 

B) is 1/2. This only applies if only one dichotomous scale is used. If two dichotomous scales are 

used for presenting the results, the probability for a definite type classification is 1/4. If three di-

chotomous scales are used, the probability decreases to 1/8, if four scales are used, it is only 

1/16. This means that only 1 out of 16 persons can definitely be classified into one type (with four 

feature characteristics). At the same time this means that 15 out of 16 persons cannot be defi-

nitely classified into that typology. If it would regardless be tried to assign these 15 persons to a 

definite type this has, statistically and theoretically, to be evaluated very critical.   

 

 

Multiple Graded Scales (e. g. Fivefold, Sevenfold, Ninefold Graded Scales) and Profiles 

 

Concerning the analysis of test data it is assumed that the results are mainly normally distributed. 

Most people who complete a test or questionnaire will, according to this, receive median values. 

Standardized graded scales promise a better interpretation possibility of results, as especially at 

scales with an odd number of grades the middle is interpretable, as well. A profile that is pre-

sented by means of graded scales mostly allows a precise and short and at the same time vivid 

presentation of results. 
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Glossary 

 

Alternate Form Reliability 

Two instruments are parallel if both measure the same characteristic to the same extent. If there exists a 

parallel form of a test, the reliability of the test can be calculated as the correlation between both forms. 

Thus, the reliability of both tests is the same. To find out the reliability coefficient both test forms are admin-

istered in a temporal distance on the same persons and the results of both forms are correlated. The tem-

poral distance is necessary to minimize recall and learning effects as well as other systematic errors. 

 

Base Rate 

In a sample of applicants the base rate describes the relation of suitable applicants to all applicants. A base 

rate of 50% therefore means that 50% of all applicants can be seen as suitable.  

 

Coefficients 

In mathematics, a coefficient (lat.: coefficere = cause) is a factor which belongs to a certain object such as 

a variable or a basis vector.  

 

Confidence Interval 

In statistics, confidence intervals help to estimate the position of a parameter (e. g. of the mean) with a cer-

tain probability. It describes an uncertainty range for the estimation of such a parameter. The result of such 

an estimation depends on the sample. A 95%-confidence interval contains the searched score with a prob-

ability of 95%. 

 

Construct 

A construct is an issue within a scientific theory that cannot not be observed immediately. Constructs are of 

notional and theoretical origin. This does not mean that the certain issue does not “exist”, it just means that 

it has to be forged by other issues that are easy to observe (so called indicators). Intelligence, for instance, 

is such a construct.  

 

Construct Validity 

Construct validity describes the extent to which the measurement procedure captures the theoretical con-

struct that it should measure.   

 

Content Validity 

Content validity describes the extent to which the measured results immediately represent what should be 

measured by the test. By analyzing the questions and tasks (by experts) it is checked to what extent the in-

strument immediately represents what should be measured. How far an instrument is content valid is typi-

cally decided by means of content consideration of items but not in a mathematical manner. Accordingly, 

no coefficient representing the content validity of an instrument exists. 
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Correlation 

A correlation is a relation between two or more statistical variables.  

 

Criterion-Related Validity 

The criterion-related validity describes the relation between test results and one or more external criteria. To 

determine criterion-related validity the test that should be validated, e. g. an intelligence test, is correlated 

with a criterion value, e. g. success in school.  

 

Dichotomous 

Dichotomous means something like “cut in two” (Greek), consequently the division in two structures or 

terms. In diagnostics, dichotomous scales are often used. This means that the results of a diagnostic instru-

ment can be presented on a two-split scale. Thus, the tested person can receive a test result that can either 

be assigned to the one (Type A) or the other (Type B) end of the scale. Dichotomous scales are often used 

in personality inventories, e. g. when the task is to distinguish between introverts and extroverts. 

 

Expectancy Range 

The expectancy range describes an uncertainty range in which the observed scores spread around the true 

score. It depends on the reliability and the standard error of measurement and decreases with constant se-

curity (often 95%) the higher the reliability and the lower the standard error of measurement is. 

 

External Validity 

External validity means the generalizability of test results. If the test results of an instrument are generalizable 

across the situation and the tested persons, it is externally valid. Accordingly, external validity depends to a 

large extent on the naturalness of the testing situation and the representativity of the examined sample. 

 

Face Validity 

Face validity is the characteristic trait of a diagnostic instrument with which a subjective assumption about 

the objective of the measurement of the diagnostic instrument can be induced in the tested person. An in-

strument possesses face validity if the tested person can recognize a direct relationship between the used 

instrument and the diagnostic question. A test of concentrativeness, for instance, possesses a high face va-

lidity if it is used for the selection of data typists.  

 

Generalizability 

Generalizability means that the results of a single examination or sample can be assigned to other exami-

nations or samples and that the results are therefore generalizable.  

 

Interfering Variables 

Interfering variables are effect variables that potentially cause changes in the results of an examination. In 

diagnostics, the following factors are often supposed to effect the test result: test administrator, testing situa-

tion, persons‟ constitution (physical, psychical).  
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Internal Consistency 

The internal consistency is a measure of the reliability of an instrument. To calculate the internal consis-

tency, each test item is considered as an own test part. These test parts are then correlated and provide 

information about the reliability of a diagnostic instrument. 

 

Internal Validity 

Internal validity means the degree to which the results of an instrument can be definitely interpreted, that 

means whether the test result can be attributed only to the measurement procedure or whether there possi-

bly are interfering factors (interfering variables) that could have influenced or distorted the result. The inter-

nal validity decreases with the increasing number of uncontrolled interfering variables and increases with 

the decreasing number of interfering variables. 

 

Norming 

Norming (adjustment) means the creation of a numeral frame of reference (normally in tabular form) with 

whose help individual test scores (e. g. number of correct solutions in a test) can be compared to test scores 

of a reference population. These tables of comparative values, that means the test scores of the norm sam-

ple, are characterized as norms.  

There are different norm scales that are customary in practice: the IQ-scale with a mean mx = 100 and a 

standard deviation sx = 15, the t-score scale (mx=50, sx=10) and the c-score scale (mx=5, sx=2). The z-

score standard scale (mx=0, sx=1) is hardly used in practice, it is more used for statistical transformations. 

 

Objectivity 

Objectivity of a diagnostic instrument means that a test result is independent of the testing situation and the 

person of the test administrator.  

 

Parameter 

In statistics, a parameter is one out of (mostly) several scalar values that, together with the distribution cate-

gory, determines the exact form of a probability distribution. It is often used to describe attributes of a fre-

quency or probability distribution. Examples for parameters are mean and median.  

 

Reliability 

The reliability is a measurement of the accuracy and dependence of a diagnostic measurement. Concern-

ing tests, the reliability describes how accurate and dependable the test measures what it should measure. 

Normally, the accuracy of differentiation between persons is examined. This means that it is measured if a 

test effectively assigns two different scores to two persons with different values of an attribute or a character-

istic.  
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Representativity  

In statistics, representativity describes a basic attribute of statistical examinations: a statistical examination is 

representative if it is based on a random sample and if it allows conclusions about the universe. The term 

representativity refers to an examination and not to a sample.  

 

Retest-Reliability 

To estimate the reliability based on the retest method, the same test is administered to the same persons in 

a temporal distance (2 weeks to 1 year, usually 6 to 8 weeks) twice. The correlation of test results can be 

interpreted as a measure of reliability (time stability) of the test.  

 

Scaling 

Scaling is a term based in mathematics that describes a transformation of values. In diagnostics it means 

the transformation of a test score onto a scale that adequately represents the empirical relation of the char-

acteristics (the relation of good and bad results).  

 

Selection Ratio 

The selection ratio describes the relation of appointed applicants to the whole pool of applicants. Accord-

ingly, a selection rate of 50% means that 50% of all applicants are (or should be) selected and hired.  

 

Split-half Reliability 

Calculating split-half reliability, a test is split in two halves. The tasks (items) can be assigned randomized to 

the one or the other test half, but there are often also used assignments in which the first tasks are assigned 

to the first and the last tasks are assigned to the second half or in which the odd tasks are assigned to the 

first half and the even tasks are assigned to the second half. The results that have been received in the two 

halves are then correlated (calculation of relations). As the whole long test is more reliable than the two 

halves, the split-half reliability of the whole test is calculated on the basis of this correlation by means of the 

Spearman-Brown formula (correction formula). 

 

Standardization 

Standardization means, in a literal sense, the unification of measures, types, procedures or other things. In 

statistics, standardization means the transformation of differently scaled numerical values into a uniform 

range of values to be able to compare differently distributed values.  

 

Standardized Administration 

Standardized scoring means that the test or questionnaire is administered under certain previously defined 

requirements so that the test result can be affected as less as possible by external circumstances. This con-

tains e.g. a written instruction at the beginning of the test as well as exactly defined requirements for the test 

administration (e.g. point of time) and for the arrangement of the testing situation. Standardization of test 

material, test instruction and test environment should guarantee the standardized scoring. 
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Standardized Interpretation 

The received test raw score alone is, in most cases, not very meaningful. In most tests, norm tables are 

available which contain comparative values. The raw scores are by means of these norm tables transformed 

into values that allow the direct comparison with certain norm groups or populations. This guarantees that 

the test scores are interpreted similarly. Tests providing good norm tables therefore have a well standard-

ized interpretation. 

 

Standardized Scoring 

Standardized administration means that the test results should be independent of the test administrator. In 

paper-and-pencil tests this is assured by a scoring pattern, in computer-based tests by clearly defined (and 

programmed) rules for the calculation of results. Concerning questions with open answer formats, previ-

ously defined categorical systems may help with the interpretation of results.  

 

Standard Error of Mean 

The standard error of mean is the standard deviation of estimation errors, thus the deviation of the sample 

mean from the “true” mean of the population.  

 

Standard Error of Measurement 

The standard error of measurement is the part of the statistical spread that goes to the account of its reli-

ability. If the reliability has a value of 1, the standard error of measurement would be 0; if the reliability is 0, 

the standard error of measurement would be 1.  

 

Transformation 

A transformation (lat.: the conversion) generally describes the change of figure or form or structure into 

another figure, form or structure without the loss of matter. In mathematics, transformation means a kind of 

mapping. In this connection, test raw scores, for instance, are often transformed onto a standardized scale 

(e.g. t-scale); that means that the raw scores are converted into t-scores and therefore mapped onto a t-

scale.  

 

Validity 

The validity provides information about the extent to which a test measures what it should measure. 

Thereby, it can be estimated which purpose a test can fulfill: whether predictions are possible, whether the 

theoretical construct or the desired characteristic is actually captured etc. The validity provides the degree of 

accuracy with which the test actually measures the personality characteristic or behavior pattern that it 

should measure or pretends to measure.  

Only a test that provides a high validity can be interpreted expediently. Therefore, the optimization of valid-

ity is, during construction of diagnostic instruments, one of the most important (and at the same time one of 

the most demanding) objectives.  
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Checklist 

 

This checklist can be used for the evaluation of important criteria that play a role in the selection 

of the appropriate instrument.  

criterion sub criterion evaluation* comment 

Objectivity Standardized administra-

tion 

    

  Standardized scoring     

  Standardized interpreta-

tion 

    

Reliability Retest-Reliability     

  Internal Consistency     

  Alternate form Reliability     

Validity Construct validity     

  Criterion-related validity     

  Content validity     

Scaling       

Standardization        

Norms       

Test Economy Expenditure of time     

  Costs     

Usefulness        

Reasonableness        

Unfakeable       

Transparency Instructions     

  Feedback     

Fairness Accessibility   
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Checklist 

 

In computer– and internet-based tests the following criteria should additionally be checked: 

criterion sub criterion evaluation* comment 

Technology Compatibility of the test with 

user technology 

    

  Independence from internet 

speed / robustness 

    

  Usability      

  Accessibility     

  Practice items / support     

Quality Scoring algorithms      

  Specified interpretation of 

results 

    

  Feedback / Report     

Control Control of administration     

  Control of earlier test practice      

  Control of item exposure     

  Control of authenticity of test 

candidates 

    

  Elimination of cheating / dis-

tortion 

    

Security Security of test materials / 

copy protection 

    

  Security of personal data     

  Security of test results   
  

Forgery-proof Item generators to generate 

the instrument at runtime 

 
 

hardware-

independent 

Vectors for adaptation of task 

presentation 

 
 

plug-in ready Integration in existing systems  
 

accessible Use of input assistance  
 

* Proposals for evaluation: available/not available; good/bad; ensured/not ensured 
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cut-e  develops and supplies diagnostic solutions for personnel work. The innovative 

online measurement instruments of cut-e provide reliable basics for your decisions in 

selection and development of personnel. cut-e connects scientific psychometric tools 

and modern technology with the understanding of entrepreneurial questions and ob-

jectives and creates personal and financial values for humans, companies and public 

organizations.  

 

Among others, we offer the following solutions 

 

Online assessment for the pre-selection of candidates 

(e.g. trainees, apprentices, sales people) 

Selection tools for the computer-based employment testing of miscellaneous spe-

cialists and managers 

Online self assessment for self-directed development strategies 

Online 360° feedback systems 

Potential analysis, self assessment and management audit 

Sales development assessment 

Check-up systems for working knowledge and professional skills 

 

The founders, Andreas Lohff and Dr. Achim Preuß, together have more than 40 years 

of experience in measurement of quality of human capital. Along with their team, they 

implement innovative and at the same time scientifically validated selection systems 

within many projects with the top 100 companies worldwide. With its head quarter 

based in Hamburg and a network of implementation partners in Europe, Asia and 

America, cut-e works for organizations such as Siemens, Commerzbank, Lufthansa, 

UBS, Telekom, PWC, Deloitte and the UN. 
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