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Traditional Norming

Traditional norming is the established process for the norms calculation of a psychological test. It is
based on the assumption of normally distributed test variables and identifies every test score
distribution with the distribution parameters mean (M) and standard deviation (SD). The related data
collection and norm score generation is accompanied with various problems and limitations, most of
which reduce representability of norm scores:

. Sample size

J Discontinuity between norm groups
. Gaps in norm tables

J Extreme scores

Sample size

Norms are built related to a confounded variable of the measured trait (e.g., age). The effect of such
confounded variables is being controlled with specific norms, meaning that the norm sample is
separated into groups based on this variable (e.g., age-specific norms). The more specific control
desired, the smaller the norm group categories must be. The more the total sample is split up to
achieve this specificity, the bigger the total sample size must be or inevitably the sub-samples size gets
smaller (leading to inaccuracies and biases within the norms).

Discontinuity between norm groups

The most common case in traditional norming is that the effect of age on the measured trait is
controlled for by providing age specific norms. Despite the continuous nature of the age effect, this
control is based on categorial intervals, assuming stability of the trait within one age category. At the
same time abrupt and results biasing jumps in performance result between the category intervals. To
avoid unrealistic jumps in performance between norm groups, test score distribution often must be
mathematically smoothed to provide reasonable performance differences between norm groups.

Gaps in norm tables

Usually raw scores of a test score distribution will be normalized via percentile scores to transform the
distribution into a z-score normal distribution. It is seldom the case that one norm sample provides a
percentile score for every possible test score. Even with a perfectly representative sample with e.g.

N =200, the probability that all participants get a test score within +/-3 SD (99.74%-Interval) is 58%
(0.9974%%°) This also means that more extreme test scores (+/- >3 SD) only appear with a probability of
42% (Lenhard et al.,, 2016). Therefore, the resulting norm table has gaps and jumps in the extreme test
score ranges (e.g., floor and ceiling effects). The chances for such biasing effects are even higher in
smaller and non-representative norm samples.

Extreme scores

Extreme scores are problematic because they are seldom measured, they bias the normalization even
in perfectly representative samples, and they increase the bias of the SD in non-representative
samples. Such norming errors can be explained by:

(1) Distance between norm scores: Distances between percentiles in the extreme performance
range are higher than the distances in the mean performance range. This is not based on
measurement errors or non-representative samples but is a consequence of the
“distribution error” in normally distributed variables.




(2) Effect of SD: In non-representative samples M as well as SD bias the transformation from raw
score to percentile. The biasing effect of M in such cases is constant whereas the biasing
effect of SD increases towards the extreme performance ranges.

(3) Test reliability: In extreme performance ranges the measurement error increases and
therefore test reliability decreases. Additionally, norm scores of extreme test scores usually
are based on relatively few observations, which again, negatively affects test reliability.

For a more detailed overview, see Lenhard et al (2016).

Value of Continuous Norming

Continuous Norming provides a valuable answer to the problems identified with traditional norming
(i.e., small sample sizes, unavoidable norming errors, discontinuities between norm groups, biases or
missing values in the test score distribution). Continuous norming is based on a method of estimating
the relationship between raw score and norm value based on mathematical models, in contrast to
traditional norming, where this relation is estimated based on an assumed normal distribution. The
basic idea of continuous norming is that the relation between the test score distribution and age is
derived relying on the total norm sample. In particular, maturation and growth-dependent processes
of a construct can be detected or covered very accurately with this method, as more distributional
parameters than M and SD can be used to define the test score distribution. By using continuous
norming, norm scores can be produced more accurately, and the above-mentioned problems of
traditional norming can be reduced or even prevented.

Different approaches in continuous norming

In continuous norming one can differentiate between parametric and non-parametric methods.
Parametric methods of continuous norming are based on distribution dependent modelling of the
relation between explanatory variables and test scores, whereas non-parametric methods allow for a
distribution independent modelling of the data.

Parametric norming

To avoid the rather difficult precondition of normally distributed data, continuous norming allows to
assume other distributions, which more accurately and efficiently represent the test score distribution
than a normal distribution would do. With this approach the relationship between an explanatory
variable (e.g., age) and the test score is modelled based on the characteristics of this distribution
(Voncken et al, 2017). The IDS-2 was normed with this approach working with two different
distributions.
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