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The Flynn effect in the Czech population presented here was estimated based on the re-standardization of two
short intelligence tests on a sample of 133 eighth-grade students. For over 44 years, the average performance
in these tests had been improving by 0.23 and 0.42 IQ points per year respectively. There had been a significant
difference between the tests at p b 0.05, although both tests had been designed tomeasure fluid intelligence. We
propose that the gains in the test scoreswere generally brought about by changes in the Czech education system,
while Armstrong andWoodley's (2014) rule-dependence model provides a reasonably accurate explanation for
the difference between the tests.

© 2016 Elsevier Inc. All rights reserved.
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1. Introduction

Since the early 1980s, J. R. Flynn, a political scientist, had been first to
systematically investigate IQ test score changes in time. The increasing
level of performance in intelligence tests was later coined as the Flynn
effect (Herrnstein &Murray, 1996); some prior studies had shown sim-
ilar results (e.g. Schaie & Strother, 1968). Flynn (1984) documented the
occurrence of this phenomenon in different revisions of Stanford-Binet
(SB) and Wechsler intelligence tests (WAIS, WISC). Flynn's study
(1984) revealed a 13.8-point increase in IQ scores between 1932 and
1978, amounting to an approximately 0.3-point increase annually.
Flynn (2009a) calculated IQ score gains between 1972 and 2006 based
on normative samples of SB andWechsler tests for adults and children.
The average annual increase in IQ scores was 0.31, which proved to be
consistent with Flynn's original findings.

A meta-analysis was conducted by Trahan, Stuebing, Fletcher, and
Hiscock (2014) using awide range of 27 individually administeredmul-
tifactorial intelligence tests (e.g. SB, WAIS, DAS (Differential Ability
Scales)), Kaufman tests, WJ (Woodcock Johnson Test of Cognitive Abil-
ity). The individual comparative groups were tested with time gaps of
at least five years and the meta-analysis included 378 comparisons be-
tween the older and the newer versions of the tests.

The main finding was the meta-analytic estimation of the Flynn ef-
fect at 2.31 IQ points per ten years, with a 95% CI [2.0, 2.6] (Trahan et
al., 2014). This number is slightly less than the 3.11 which Flynn had
originally presented (Flynn, 1984). Nonetheless, considering that the

standard deviation of effects across 285 studies in the meta-analysis
equaled to 2.5, it does not differ unexpectedly from Flynn's estimate.
The lowest performance group showed IQ gains higher than the aver-
age; however, the pattern of the effect in the lowest performance
group was unexpectedly bimodal. In addition, different intelligence
tests produced different values of the Flynn effect: the highest gains
were found inWechsler tests and SB aswell as inmodernmultifactorial
intelligence tests, with the exception of Kaufman test (KABC). (Trahan
et al., 2014)

In the most recentmeta-analysis, Pietschnig and Voracek (2015) es-
timated amean effect of about 2.8 IQ points per decadewith the highest
gain in fluid (4.1 points per decade) and the lowest in crystalized IQ (2.1
points per decade). However, the effect was non-linear and it has been
slowingdownover the last decades; this challenges the aforementioned
linearity assumption in Trahan et al.'s (2014) results. Furthermore, a de-
crease in IQ scores is present in some countries. In France, WAIS III
(1999) and WAIS IV (2008–9) showed a decline of 3.8 IQ points on
the total scale (Dutton & Lynn, 2015), a decrease was also observed in
Germany and Austria (Pietschnig & Gittler, 2015), and Denmark
(Teasdale & Owen, 2005). The Flynn effect differed across countries
and was more prominent in adults than in children. Pietschnig and
Voracek (2015) discuss proposed theories and factors presumably ac-
counting for the effect. Their results provide support for the theory of
life history speed (Woodley, 2012) as the main cause of the global tra-
jectory of the Flynn effect, while the social multipliers theory (Dickens
& Flynn, 2001) and economic prosperity (Rindermann, 2008) can in
part explain the differences between countries.

Our study is the first attempt to map the Flynn effect in the Czech
population. The data were obtained during the re-standardization
of two short intelligence tests. While other intelligence tests (e.g.
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Wechsler's) are widely used in the Czech Republic, they do not provide
sufficient relevant data to determine the magnitude of the Flynn effect.

2. Methods

2.1. Materials

The two original multiple-choice screening intelligence tests were
designed by Pavel Říčan. Both are group-administered, paper-and-pen-
cil methods; the respondent is to choose a single correct answer out of 5
options. The intellectual potential test (IPT; Říčan, 1971) aims to maxi-
mize rule finding and to minimize the visual factor. It involves geomet-
ric patterns, which combine principles of relation and sequence. The
correlation of the IPT test with Raven's matrices was r = 0.64 (n =
52) with a total score of Amthauer's IST1 r=0.55 (n=57). Fig. 1 offers
two exemplary test items.

The test of number sequences (NS; Říčan, 1973) requires the partic-
ipant to complete arithmetic and geometric, simple and combined
number sequences. Fig. 2 shows an example of two test items. In the
original study, the test correlated adequately with the IPT test (r =
0.63; the sample sizewas notmentioned). As pointed out by the author,
the testmeasures afluid intelligence component rather than the crystal-
lized component.

Both tests were conducted with students aged 12 and older. The re-
liability of the original test version, whichwas estimated using the split-
half method with the Spearman-Brown correction, was rxx′ = 0.919 for
seventh-grade pupils (n=51) and rxx′ =0.885 for children aged 13;0–
14;0 (n=45) (Říčan, 1971); other data are not available. The reliability
of the IPT test in the current sample was estimated for five separate age
categories used in the analysis (a timespanof roughly sevenmonths, see
below) using Cronbach's alpha, which ranged between 0.81 and 0.88
with the median of Md = 0.86. The internal consistency within the
whole sample was α = 0.86.

The internal consistency of the NS test in the original study on the
comparative sample of eighth-grade pupils was α = 0.88 (n = 292);
in our sample, Cronbach's alpha was α = 0.91.

2.2. Sample and procedure

According to the author of the former standardization studies (Říčan,
1971, 1973), the original sampleswere representative of the Czech pop-
ulation (both norms were conducted for the Czech Republic only, al-
though at the time it was a part of former Czechoslovakia). However,
the method of sampling and data gathering was not described and
both tests were standardized separately.

The new sample was gathered with the purpose of updating norms.
The distributor of both tests approached school psychologists and edu-
cational and psychological counselling centers' psychologists who had
been involved in the distributor's earlier standardizations with the
offer to become involved in the new study. The new norms have not
been published to date.

The Czech Republic being geographically homogenous, respondents
were stratified merely by the size of municipality (5 categories). Both
tests were group-administered and conducted in a bundle with two
other short paper-and-pencil tests. They were taken by the whole
class of students during standard teaching times, as in the original stan-
dardization. Additionally, the psychologists responsible for the testing
were required to gather the same number of classes for each grade test-
ed. The sampling procedure was not completely randomized, however,
the correspondence of the new sample to the national census (age, sex,
size of residence, and type of school) was reviewed and no significant
difference was observed.

As for the IPT test, the original sample contained 1025 childrenwith-
out sex distinction, aged 12;7–15;5. In addition, the research sample
was split into five age subcategories of unspecified size. For the pur-
poses of the following analyses we therefore assume that all of the
groups were of the same size.

In the new standardization study of the IPT test, the sample
consisted of 359 children aged 12;7–15;5. This corresponds to the orig-
inal sample of 187 boys and 168 girls (4 respondents did not specify the
sex). The mean of the boys' overall scores in the IPT test, M = 19.48
(SD = 5.67), was lower than the girls' mean score, M = 20.61 (SD =
4.81), t(352) = −2.04, and p = 0.042. However, the effect size was
low, Cohen's d= 0.2. Having conducted the analysis for all grades indi-
vidually, we observed a significant difference merely for age categories
13;2–13;8, t(62) = −2.26 (boys achieved lower scores here) and
14;11–15;5, t(54)=2.03, p=0.048 (here, on the contrary, boys scored
higher). Having no sex-differentiated score results for the original study,
the differences observed being rather small, and bearing in mind that
the Flynn effect should apply equally to men and women (Flynn,
1998; Pietschnig, Voracek, & Formann, 2011) we made the decision to
conduct all analyses together for both sexes.

As for the NS test, the original standardization study involved 292
eighth grade pupils (aged approximately 13–14). The norms for the
other grades were not based on a representative sample and therefore
could not have been included in the analysis. In the original study, the
age of pupils was not specified, in contrast to the new study which, on
the other hand, lacked information concerning the grade; that is why
we decided to compare the childrenwhowould have been in the eighth
grade had they started their obligatory school attendance at the stan-
dard age of 6 or 7, i.e. children aged 12–12;11.2 The number of such chil-
drenwas 133, out of which therewere 71 boys and 62 girls. The average
scores for both boys and girls were identical, t(129) = −1.36, p =
0.176. For this reason and because the original samplewas sex non-spe-
cific, we carried out the following analysis irrespective of sex.

2.3. Statistical analysis

In order to express the changes in test performance on the IQ scale,
we used the pooled standard deviation based on both samples and
Welch's t-test for unequal variances in all cases. The information on dis-
tribution of both tests in the original study is drawn entirely from the

1 The Intelligence Structure Test (IST) is a pencil-and-paper intelligence battery com-
mon in some European countries and it involves nine subtests with three indexes: verbal,
numerical, and figural intelligence.

2 Nevertheless, the results presented in this study are significant evenwhen comparing
younger children aged 11–11;11 (N=143,M=21.03, SD=7.21) with the original study
sample, t(256) = 11.02, p b 0.001; the difference in this case was 17.2 IQ points.

Fig. 1. The 1st and the 10th item (of the 30 in total) in the IPT test.
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