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Abstract Purpose: To provide up-to-date bibliometric reference data describing the
output and success of psychology researchers in the German-speaking countries, including
lifetime publication and citation numbers, and to investigate associations of bibliometric
measures with academic status and gender as well as the department characteristics of size
and quota of senior researchers. Method: Queried literature databases using an extensive
online register of academic psychologists in the German-speaking countries, obtaining
valid data for 85 % (N = 1742) of the population of interest. Findings: Skewed distri-
butions for publications and citations; maximum number of German-language (=native)
publications much higher than maximum number of English-language publications; rela-
tively large part of population publishing almost exclusively in German; publication count
predictable by academic status, gender, department size, and quota of senior researchers;
citation count predictable by publication count, status, department size, and quota of senior
researchers; department characteristics interact with individual characteristics to produce
specific conditions under which publication count and citation count are higher or lower
than expected: combination of female gender, small department size and large quota of
senior researchers is associated with particularly increased publication count; female
gender and large department size are associated with decreased publication count; high
publication count, large department size and low quota of senior researchers are associated
with increased citation count; low publication count and large quota of senior researchers
are associated with decreased citation count. Conclusions: Reference values for scientific
output provided in this study provide an anchor for monitoring and international com-
parison; despite considerable noise in data, we show that interactions of individual and
organizational characteristics are relevant for scientific success and should be investigated
further, e.g. by adopting various measures of organizational diversity and tracing a pop-
ulation longitudinally.
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Introduction

Science policy and academic environments make heavy use of assessments of scientific
performance, regarding various parameters (e.g., funding, tenure, paper publication) as
well as dimensions (individual, institutional, national). Expert judgment is an important
part of these assessments. However, it is resource-intensive and, therefore, increasingly
complemented—sometimes even substituted—by scientometric indicators that seem easily
obtained and suggest quantitative precision. When using such methods, objective factors
must be taken into account that affect performance (as measured, for example, in units of
output), and, consequently, the outcome of assessment. Objectivity is important not only
because the validity of expert judgements might be compromised, but also because
assessment results might not be appreciated by the stakeholders involved, or, more plainly,
because the assessment might be regarded as unfair (Aksnes and Rip 2009; Pontille and
Torny 2010).

Two factors that need to be accounted for in most cases are scientific discipline and
country of residence.’ There are differences in scientometric indices between disciplines
(Garfield 1979), which, to a great degree, reflect academic “cultures” (Becher and Trowler
2001) that are usually not meant to be evaluated. In fact, in bibliometrics, discipline-
normalized indices are routinely used when comparing different disciplines (Leydesdorff
and Shin 2011; Schubert and Braun 1996).Similarly, there are significant differences
between countries, as comparative studies show (May 1997; for psychology, see e.g.
Navarrete-Cortes et al. 2010), which might be due to biases in the source database used
(Bauserman 1997; Gibbs 1995; van Raan et al. 2011).

Therefore, it is important to have available up-to-date objective reference data on the
relevant target populations, both to compare individual measures to population averages
and to compare individual measures from different populations. This article examines the
specific case of psychology in the German-speaking countries (GSC: Germany, Austria,
and parts of Switzerland) by providing bibliometric measures (cumulative, i.e., life time
publication and citation counts) of the population of psychologists working in research
settings in the GSC in 2010. This information can also serve as a point of comparison with
later studies of the same population and as a data unit for meta-analyses. Since lifetime
measures are highly affected by time spent in the academic setting and academic status is
highly correlated with the latter, academic status is taken into account, and results are
reported separately for junior and senior researchers.

A second aim of this study is to identify some of the conditions that are associated with
increased or decreased publication and citation success. To this end, researchers are pro-
filed based on the individual characteristics of gender and academic status, as well as
characteristics that describe the work environment: Department size and staff composition

! Relevant factors of course depend on the purpose of the assessment, which might just be to compare
countries or disciplines.
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in terms of numbers of junior and senior researchers. The effects of department size on
research performance have been investigated several times, but results have been mixed
(von Tunzelmann et al. 2003). Staff composition does not seem to have been investigated
systematically in this context (for examples, see Moed et al. 1998; Wolszczak-Derlacz and
Parteka 2011).Also, research on interactive effects of individual and environmental vari-
ables on scientific performance has been scarce (Horta and Lacy 2011). By identifying
specific conditions associated with increased or decreased publication and citation success,
we aim to provide initial evidence.

Associations of organizational as well as individual characteristics with research output
are analyzed using a path model. Following up on significant interaction findings of the
path model, statistical techniques focusing on single cells or profiles are then used to gain
insight into the precise conditions associated with research output. This high resolution in
statistical analyses is possible because the sample under study is large. In the following
sections, we describe data acquisition and present variable definitions.

Method

Data for this study were gathered in three steps: 1. Names of researchers working at
Psychology departments of Universities or publically funded research institutes in the
GSC, along with information on their institutional affiliation and their academic titles, are
drawn from a publically accessible online register. This constitutes the population of active
scientists in academic psychology research contexts in the GSC. 2. Bibliometric data are
obtained for this population by querying the online databases PSYNDEX und Social
Science Citation Index/Science Citation Index (via Web of Science). 3. In a final step, data
are cleaned to eliminate errors induced by shortcomings of bibliometric data collection
procedures.

The population under study is constituted by the individuals that, in the fall of 2010,
were listed in the “Hogrefe Psychologie-Kalender,” which contains a complete directory of
active psychology researchers in the GSC. Our data include psychologists holding at least a
doctoral degree and working at universities offering a Diplom/Masters Program in Psy-
chology. This information is used for an annually conducted monitoring (“ZPID-Moni-
tor”) on the internationalization of psychology from the GSC (see Krampen et al. 2005,
2011a) and was also employed in this study. The population consists of a total of 2,134
psychology researchers. 36 query names (1.7 % of total population) were deleted, because
they are identical, and results would be confounded.

For each researcher, the following variables are coded, based on the “Psychologie-
Kalender”: Gender, academic status (holding a doctoral degree only or also having passed
the postdoctoral Habilitation, which entitles one to be appointed as full professor; these
two classes are labeled junior and senior researchers, respectively), and institutional
affiliation (research department). In addition, the numbers of junior, senior, and total
researchers are counted for each department. The total number of researchers is used as
proxy for department size in this study. From the numbers of senior and junior researchers
a measure of “seniority” in staff composition is computed by dividing the former through
the latter (department seniority).Department size and department seniority were dichoto-
mized (median split) for uses in nonparametric analyses. All department-level variables are
then assigned to the individual records.

The next step in the creation of data involved querying two literature databases using
researchers’ names to obtain data for further filtering and for computation of scientometric
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indices: The Web of Science databases SCI and SSCI (collectively referred to as “WoS” in
the following) for publication and citation data,”> and PSYNDEX for publication data.
Because PSYNDEX’s scope is limited to publications coauthored by psychologists based
in the GSC, and because it extends to other types of publications besides journal articles
and meeting abstracts (e.g., monographs, editions, dissertations), we consider it to be the
most comprehensive as well as precise source concerning publication data for psycholo-
gists in the GSC. All data were collected between August and October of 2011.

The details of the database queries are as follows: In PSYNDEX, for each researcher,
number of publications containing the researcher’s name (last name and initials) in their
author information were queried. No time limit was imposed upon the search; however,
since the earliest publication year documented in PSYNDEX is 1977, the resulting index
constitutes number of publications cumulated from 1977 up to 2011. The procedure was
repeated with the constraint of English as publication language.

In the WoS, a similar name-based publication search was conducted. Results were
limited to original articles (i.e., no editorials, letters, abstracts etc.) published since 1977.
The WoS was then queried for the cumulative number of citations to each researcher’s
oeuvre. This was done by conducting a “cited reference search” for the author’s last name
and initials in the Web of Knowledge web interface. No limits on year of publications were
imposed on the search. However, all self-citations were excluded from the results with an
additional limiting query. Also, results were restricted to those citations coming from
journals with WoS subject type “Psychology” and its subtypes. This was done because,
other than PSYNDEX, WoS is not confined to a single discipline or to authors in a certain
geographic region. Therefore, there is a much higher risk of false positive citations (due to
author names being confounded). Limiting the results to those citations coming from
psychology-related journals greatly reduces this risk, even though it may exclude some
valid citations.

In addition to the fotal number of citations, we also obtained the number of citations by
papers written in English. As a measure of infernationality, the percentages of English-
language publications in PSYNDEX and the percentages of citations by English-language
articles in WoS were computed for each researcher.

To increase the validity of the data, two more cleaning steps were conducted:

— Individuals with no publications in PSYNDEX (N = 89; 4.2 %) were removed under
the assumption that they are either at the very beginning of their career, mainly
engaged in teaching, or not publishing for other reasons.

— To exclude individuals with a high probability of confounded author names (see
Smalheiser and Torvik 2009, for a discussion on author-name disambiguation), we
removed all persons whose publication count was higher in WoS than in PSYNDEX.
In PSYNDEX, which we consider to be most complete and reliable source for
publications in psychology from the GSC, the person with the highest publication count
registers 920 publications, so a higher publication count in WoS seems highly
implausible and suggests that the hits refer to publications of several persons of the
same surname and initial(s), thus inflating citation results for the person in question.
A total of 267 researchers (12.5 %) were removed in this step. Thus, 1,742 cases with
reasonably high data quality remain. Since number of citations was zero for 133

2 WoS publication data were only used for data cleaning (see below); publication data reported in the results
section exclusively refer to PSYNDEX data.
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researchers (6.2 %), the percentage of “international” citations could only be
calculated for 1,609 psychology researchers (75.4 % of the population under study).

Statistical analyses of the data refer to a report of the descriptive characteristics of the
population and—next—a log-linear path model of the demographic and bibliometric
measures as well as analyses of interaction effects found in the model, the latter using
Configural Frequency Analysis (CFA) (Lienert and Krauth 1975; von Eye and Gutiérrez
Pena 2004; von Eye et al. 2010), which locates single cells in cross-tabulated frequency
data that deviate from an expected pattern, thereby identifying specific conditions that
affect output measures.

The main reasons for using this methodology are as follows. First, CFA is a method that
allows one to identify “local associations” (Havranek and Lienert 1984) such as specific
conditions associated with scientific success, which are of interest here. In cross-classifi-
cations of categorical variables, associations do not necessarily include all categories of the
variables under study. Instead, selections of categories can be associated. These local
associations manifest in the form of CFA types or antitypes. Methods of continuous
variable analysis for the detection of local associations do not exist, in particular in the
context of specific, hypotheses-defining statistical base models. Therefore, if local asso-
ciations are of interest, CFA is the method of choice. Methods such as (hybrid) latent class
analysis, Poisson regression, or generalized multilevel models serve to answer different
questions than CFA. In addition, these methods are variable-oriented. In contrast, CFA is
person-oriented (von Eye and Bergman 2003).

Second, CFA is a nonparametric statistical method. It does not require normal or multi-
normal variable distributions. Considering that the bibliometric variables in the present
study are not normally distributed, robust or nonparametric methods are needed for
analysis. Therefore, again, CFA can be considered a method most suitable for the present
data situation.

Finally, the CFA base model that is used to estimate expected cell frequencies takes
measurement dependency into account. Therefore, types and antitypes are sensitive to
measurement dependencies only when the researchers intend to define types and antitypes
on the basis of such dependency, and specify the base model accordingly.

Results

Data are analyzed on the individual as well as the department levels. A brief overview of
the distributions of the department-level variables department size and department
seniority across the departments examined is given in Table 1. Organizational units are
comprised of an average of 38 researchers (range: 14-94).Seniority is quite widely spread,
reaching from one senior researcher per four junior members to the exact opposite, i.e.,
four senior researchers per only one junior researcher.

Most researchers and departments in our population are located in Germany (about
80 %); Austria and Switzerland are represented with approx. 10 % each. Although the
output measures that describe the researchers in these countries may differ, we consider the
three countries sufficiently similar on a socio-cultural level to omit the country of residence
as a variable in the following analyses.

Figure 1 displays the distribution of researchers by gender and academic status, as well
as the frequencies that would be expected in case of stochastic independence. There are
slightly more senior than junior researchers in the examined population, and there are more
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Table 1 Descriptive summary

statistics for department-level Department size Department seniority

variables on department-level .
Valid N 56 56
Min 14 0.25
Max 94 4.00
Mean 38.11 1.26
SD 17.52 0.63
Skewness 0.86 1.69
Kurtosis 0.71 5.51
5th perc. 15 0.51
25th perc. 25 0.83
Median 36 1.10
75th perc. 50 1.57
95th perc. 71 2.23

observed
W expected

No. of faculty members
3
(=]

fem.jun.  tem /sen. malefjun.

male/sen.

Fig. 1 Number of researchers in the observed population, according to gender and academic status

male than female researchers. In addition, male researchers hold disproportionately more
often senior status. This discrepancy has been noted across nations and scientific disci-
plines and is generally regarded as a structural problem of academic environments
(European Commission 1999; Ruest-Archambault 2008). Because of the resulting con-
found of gender and academic status (the latter being strongly correlated with output
measures), and because the subject matter cannot be treated with adequate sophistication
within space constraints, we chose not to differentiate between the gender groups in the
description of the population with regards to output measures.

Details on output measure distributions are presented in Table 2. The scientometric
variables are strongly skewed to the right and resemble Pareto probability functions. The
distribution inequality is more marked for total citations than for total publications. Note
that this becomes apparent only when looking at the percentile values provided; the
skewness statistic is in fact higher for total publications, but this is because of very
few extreme outliers in this variable. These outliers are due to the very high number of
German-language publications in some cases; the upper bound appears to be much higher
for German-language than for English-language publications. Because of the strong
skewness, it is advisable to use percentile values in interpretation of these count variables,
although mean and standard deviations are provided.
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It is interesting to note that, in the light of recent debates in the psychology community
of the GSC about anglicization of the discipline (Gigerenzer et al. 1999; Tack 1994), the
majority of the psychology publications from the GSC is still published in German. About
25 % of the population almost exclusively publishes in German. In contrast, about 5 %
solely publish in English.

It must be noted that, although publication data are likely to be representative of the full
spectrum of publications in the population, citation data only reflect the impact in journal
articles, meeting abstracts, and proceedings papers, because these are the only document
types indexed in the WoS. Even as books have recently found their way into the WoS, their
numbers are still low and the selection is limited. In addition, the WoS counts citations of
books only for the first two authors/editors. Interpretation is even more restricted in case of
the output variables “Non-/English-language citations” and “Percentage of citations from
English articles”, since English-language articles are vastly overrepresented in comparison
to other languages in the WoS (in Psychology, the quota of English-language records has
been just shy of 95 % over the last decade, which is unlikely to reflect the true proportion;
see Krampen et al. 2011a). Thus, results should be interpreted only in comparison to results
also derived from the WoS.

In the following sections, total citation and total publication data are analyzed using log-
linear path modeling and CFA to examine the amount of variability explained in research
output and citation counts, and to identify conditions under which significantly higher or
lower output values occur than would be expected. These methods are appropriate, because
the distributions of the publication and citation measures are extremely skewed and lep-
tokurtic. Log-linear path models and CFA analyze frequency data from cross-tabulated
categorical variables. Due to the large population size, this can be done with no problems.
To obtain a full-count cross-tabulation, median splits of the non-binary variables for the
following analyses are used.

Three models were estimated for the cross-classification of the following six variables:
Gender (G; 1 = male, 2 = female), academic status (T; 1 = senior, 2 = junior), depart-
ment size (Z; 1 = below average, 2 = above average; dichotomized), department seniority
(S; 1 = below average, 2 = above average; dichotomized ratio), total number of publi-
cations (P; 1 = below average, 2 = above average; dichotomized frequency), and total
number of citations (C; 1 = below average, 2 = above average; dichotomized frequency).

Three models are estimated. Each of these models is a path model, that is, a model with
a conditional probability structure (Goodman 1973; Vermunt 1997; von Eye and Mun
2012). Each of the models predicts, firstly, the number of publications (P) from the four
variables that describe the respondents (G, T) and, secondly, the departments they work in
(Z, S), and the number of citations (C) from the number of publications. The three models
are, in conditional probability notation,

TGTZSPC = TGTZSTP|GTZS T'C|GTZSP> (1)
TGTZSPC = TGTZS TP|GTZS LC|TZSP) (2)

and
TGTZSPC = TGTZSTP|TZS LC|TZSP- 3)

The first of these models (Model 1 in Table 3) is saturated. We use it as a reference
model for the following two. The second model (Model 2) removes the Gender effect on
the citation record. Thus, this model does consider G, T, Z, and S as predictors of the
number of published works, but it only considers T, Z, S, and P as predictors of the number
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Table 3 Model fit statistics for conditional probability models

Model* LR-X? df p

1 0.00 0 -

2 15.90 16 0.46
3 46.46 24 <0.01

? Model 1: saturated model, Model 2: gender effect removed from prediction of citations, Model 3: gender
effect removed from prediction of citations and publications

of citations. The third model (Model 3) removes Gender entirely from consideration as a
predictor of publication and citation numbers. Table 3 displays overall goodness-of-fit
information for these three models. All models were estimated using Lem (Vermunt 1993).

Table 3 shows that Model 2 is the only one that can be retained. It comes with no
significant model-data discrepancies, keeps the Gender effect on publication frequencies,
but does not propose that Gender plays a role in citation frequencies. The more parsi-
monious Model 3 which removes Gender from all predictive relationships of the model
does come with significant model-data discrepancies. Therefore, we retain and interpret
Model 2.

In all, the prediction of publication numbers from variables that describe the respon-
dents and the departments they work in is significant and solid. The classification error-
based R? equivalent for this part of the path model suggests that 55.6 % of the variability of
the publication numbers can be explained from the four predictors.

Of the parameters that represent the links of the variables that describe the respondents
and the departments they are working in with publication numbers, the one that represents
the highest-order interaction, [G, T, Z, S, P], is significant. We obtain the estimate
b = 0.08, with se = 0.04 and p = 0.014. This significant term suggests that the joint
frequency distribution of G, T, Z, and S differs over the categories of P. To explain this
rather complex relationship (a 5-way interaction) we exploit the formal similarities of
logistic regression and Prediction CFA (P-CFA; von Eye et al. 2005). The five-way
interaction [G, T, Z, S, P] in the present path model is equivalent to the regression of P onto
the four-way joint distribution of G, T, Z, and S, in a standard logistic regression model
that includes the four-way interaction among the four predictors. The significance tests are
exactly the same. As von Eye et al. (2005) showed, the underlying model is also identical
to the base model of P-CFA. Therefore, we employ P-CFA to identify those patterns of G,
T, Z, and S that differ in particular over the two levels of P. Put another way, reported
effects refer to comparisons of frequencies of cases with low versus high publication
numbers within a given pattern of values of variables gender, status, department size, and
department seniority (effects are thus directional). Such a pattern is referred to as a
“profile” in the following. The results of P-CFA are summarized in Table 4.

P-CFA suggests that, with the exception of the first profile, 1111, frequencies in all
profiles differ significantly over the two levels of P. Notably, when comparing any profile
where gender is female with the corresponding profile where gender is male, differences
are always in the same direction. That is, any combination of T, Z and S values that
contributes to low or high publication numbers of female researchers also does so for male
researchers. However, effects are in general more pronounced in females, bringing about
the full 5-way-interaction.

Due to space constraints, we only interpret the discrepancies that are most extreme in
units of the z test used to test the null hypothesis of no differences. The most extreme
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Table 4 Results of P-CFA for
total publications

? Profiles denote the values the
variables take by order and
numbering; Order of and value
labels of variables are: Gender
(G; 1 = male, 2 = female),
Status (T; 1 = senior,

2 = junior), Department size
(Z; 1 = small, 2 = large),
Department seniority (S;

1 = small quota of seniors,

2 = large quota) and (separated
by underscore) number of
publications (P; 1 = few,

2 = many; predicted variable);
significance tests refer to
differences in frequencies of a
given GTZS profile when P =1
versus P = 2

Profile® Frequency z p(z) Type

1111_1 10 —0.17 0.4318 -

1111_2 11

1112_1 9 —6.33 0.0000 Discrimination type
1112_2 62

1121_1 42 4.77 0.0000 Discrimination type
1121_2 9

1122_1 42 3.55 0.0002 Discrimination type
1122_2 16

1211_1 18 -3.07 0.0011 Discrimination type
1211.2 42

1212_1 38 —7.69 0.0000 Discrimination type
1212_2 136

1221_1 52 6.04 0.0000 Discrimination type
1221_2 7

1222_1 51 3.56 0.0002 Discrimination type
1222 2 22

2111_1 20 —4.13 0.0000 Discrimination type
21112 56

2112_1 44 —10.19 0.0000 Discrimination type
21122 192

2121_1 142 10.09 0.0000 Discrimination type
21212 21

21221 151 8.29 0.0000 Discrimination type
21222 44

2211_1 27 —2.49 0.0064 Discrimination type
2211 2 49

2212_1 65 —17.75 0.0000 Discrimination type
2212 2 180

2221_1 88 7.13 0.0000 Discrimination type
2221 2 18

2222 1 63 5.66 0.0000 Discrimination type
2222 2 15

z score was calculated for the difference between 2112_1 and 2112_2, where the order of
variables is G, T, Z, S, and P. 44 researchers with below average publication numbers are
female, have senior status, work in small departments with above average numbers of
senior researchers. 192 researchers show the same profile but exhibit higher publication
counts than average. In other words, profile 2112 allows one to predict above average
publication numbers. In contrast, profile 2121 (female, senior, large department size; rel-
atively few senior researchers) allows one to predict below average publication numbers.
This is the second-most extreme discrepancy. The third-most extreme discrepancy was
found for profile 2122 (female, senior, small department size, relatively many senior
researchers). This profile also allows one to predict below average publication numbers.
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The two profiles that are predictive of below average publication numbers differ only in
the last variable. Therefore, a theorem by Quine and McCluskey can be applied (cf.
Hoernes and Heilweil 1964; von Eye and Brandtstiddter 1982), and the two profiles can be
fused to form the aggregate profile 212#, where the number sign (hash) indicates that
regardless of the relative number of senior researchers in a department, the profile “female,
senior, and large department size” is predictive of below average publication numbers.

The three previously described effects all referred to female researchers. As mentioned,
effects go in the same direction for male researchers, but are much less pronounced. This is
not the case for the fourth most extreme effect, that is, the one for profile 2212. It is only
negligibly larger than that for its “male” counterpart, 1212. In both cases, the combination
of junior status, small department, and large quota of senior researchers (profile #212)
makes a higher publication count more likely.

A number of the lower-order interactions of this part of the prediction structure were
significant also. However, each of these is a lower-order relative of the interaction just
interpreted. Therefore, there is no need for additional interpretation.

Moving on to citation counts, 55.3 % of their variability can be explained with the
retained path model from the descriptive variables (excluding Gender) plus the publication
numbers. The highest-order significant interaction of this part of the path model is the one
among department size, department seniority, publication numbers, and citation numbers
[Z, S, P, C]. For the parameter for this interaction, we obtain the estimate b = —0.07, with
se = 0.04 and p = 0.022. This interaction suggests that the association between Z, S, and
P differs across the two levels of citation success. For a more detailed interpretation we
again perform a P-CFA in which we predict C from the patterns of Z, S, and P (Table not
shown here).

P-CFA suggests that profile 111 is again the only one that fails to allow one to predict
whether a researcher has above versus below average citation numbers. All other profiles
do allow such prediction. Profile 121 is the most extreme. Based on this profile, it can be
predicted that researchers who work in small departments with relatively many senior
researchers and have below average numbers of publications will overwhelmingly be
among those with small citation numbers. The same applies for researchers with Profile
221. Again, these two profiles, both predictive of low citation numbers, differ only in their
indicator of size of department. Aggregation results in profile #21. In other words, working
in an environment with many senior researchers and having few publications is predictive
of small citation numbers, regardless of size of department (and gender). Finally, profile
212 is predictive of high citation numbers. Researchers who work in large departments
with relatively few senior researchers and have above average numbers of publications will
be cited frequently.

One three-way and two of the two-way interactions of this part of the path model are
also significant. However, all of these are lower-order interactions of the four-way inter-
action interpreted in the last paragraph. Therefore, there is no need to interpret the lower-
order interactions. None of the other four-way interactions was significant.

Discussion
Objectives of this study were twofold: first, we present in detail up to date-information
about lifetime publication productivity and citation impact of the population of psychology

researchers in the GSC (Austria, Germany, and parts of Switzerland). This allows one to
evaluate research output relative to a ‘reference standard’ specific to psychology in the
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GSC as well as comparisons of this standard to those in other nations and scientific
disciplines and/or at other points in time. Second, we explore conditions associated with
higher versus lower scientific productivity and impact, considering characteristics of both
the individual researcher and the departments they are working in.

Our analyses refer to almost the entire population, excluding only cases for which
acceptable scientometric data quality could not be ascertained. Since exclusion was mainly
based on name frequencies, a variable that should be independent of any research per-
formance measure, the results of our analyses have a good validity. Thus, it can be stated
that on average lifetime publication count of psychology researchers in the GSC amounts
to 36 (MD: 21) publications. A recent study by Duffy et al. (2011) investigated industrial
and counseling psychology researchers in North America, with a mean lifetime publication
score of 18.7 publications. Even when taking into account the differences between the
samples (e.g., in nationality, first language, and scientific subdiscipline), the discrepancy to
our results is quite striking. It is most probably, in part, due to the fact that the output
measure used in our study includes non-article publications (e.g., books, book chapters,
psychological tests, reports) too.

The total number of psychology publications has been rising steadily over the last
decades in the GSC as well as elsewhere, and is likely to continue to increase (Krampen
and Schui 2009; Krampen et al. 2011b; Krampen and Wiesenhiitter 1993).This, however,
could be due to an increasing number of researchers as well as to increasing activity levels.
Looking at earlier implementations of the ZPID-Monitor, which uses the same population,
it can be observed that the size of the population has been rising from about 1,500
researchers in the year 2001 (Krampen et al. 2005) to more than 2,000 in 2011 (Krampen
et al. 2011a).

One must also be careful in comparing citation counts gleaned from Web of Science.
WoS offers both the possibility to query the number of citations of an author’s works
recorded in WoS as well as the number of all articles recorded in WoS that include the
author’s name in their reference list. When name ambiguities can be appropriately dealt
with, the latter option is to be preferred since it also includes citations of works not indexed
in WoS (non-source items), such as books. We found that psychology researchers in the
GSC have an average of 134 (MD: 41) citations per person (in WoS-recorded publica-
tions). This is a much lower number than the 329 citations per researcher reported by Duffy
et al. (2011), pointing at the necessity of nation-specific standards (see also Navarrete-
Cortes et al. 2010).

Looking at the distributions of the publication output measures, we found that the
distribution of German-language publications is much more uneven than that of English-
language publications. This may be due to the fact that the latter are often more difficult to
produce for a non-native speaker (Cheung 2010; Montada and Krampen 2001) and
therefore their number is likely to be limited by a ceiling effect.

As far as publication language is concerned, the “average” psychology researcher in the
GSC publishes 60—65 % of his or her work in German and 35-40 % in English. This ratio
is distributed more evenly than total publication numbers, i.e., there are some researchers
that prefer to publish exclusively in German and others who do so in English. The former
group is larger, which should not be surprising given the fact that psychology has its roots
both in natural sciences as well as in humanities and social sciences, with the latter
depending more strongly on culture- and language-specific factors (Schui and Krampen
2007). However, the quota of English-language publications from the GSC has been
growing steadily and is expected to rise even further (Krampen et al. 2011a). This applies
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particularly to subdisciplines oriented towards natural science and experimental paradigms,
such as experimental and biological psychology.

Since our scientometric output variables are cumulated measures, it is important to
provide separate standards for researchers of differing academic status, which is closely
related to time spent in the academic setting. Unsurprisingly, median publications and
citations are higher for senior than for junior researchers (38 vs. 9 and 87 vs. 15,
respectively).However, the opposite is true for the mean (as well as median) quota of
English-language publications (35 vs. 42 %). The most intuitive explanation is that
younger researchers have been more strongly socialized towards publishing in English.

Research performance not only depends on individual characteristics like the ones just
discussed, but is also associated with organizational context variables as well as the
interaction of both (Horta and Lacy 2011). In the present investigation, academic status and
gender on the one hand, and department size and department seniority (ratio of senior to
junior researchers) on the other were analyzed with regard to lifetime publication and
citation counts in two steps: first, fitting a log-linear path model to the data, and second,
analyzing interaction effects identified with the path model in detail, using CFA.

More than 50 % of the variability in publication numbers was explained by individual
and department characteristics in a log-linear path model. In turn, a similarly large part of
the variability in citation numbers could be explained by academic status, department size,
and department seniority in conjunction with publication numbers. Higher-order interac-
tion effects contributed to variability explained in both cases, indicating that research
performance is sensitive to quite specific conditions. These were followed up on with CFA.

Publication numbers were sensitive to the specific pattern of gender, academic status,
department size, and department seniority. Patterns of academic status, department size,
and department seniority were similar in direction, but not in magnitude of effect with
regard to gender: Effects were in almost all cases more pronounced in female researchers,
indicating that organizational structure might be more closely associated with their
research output and career success. Increased publication output is strongly associated with
a combination of female gender, senior academic status, small department size, and a large
quota of senior researchers in the department. The same organizational context is also
positively associated with publication output in junior researchers, this time to the same
degree for male and female researchers. Possibly, a productive atmosphere is created by a
smaller, less anonymous work environment with well acquainted senior researchers; from
this atmosphere, junior researchers profit as well. On the other hand, senior status female
researchers in large departments have a lower publication output than expected. A rather
tentative explanation could be that increased competition for resources between or within
departments might be a hindrance to career advancement of female researchers (see
Niederle and Vesterlund 2007).

Interestingly, results for citation measures partly appear to go in the opposite direction.
A CFA was conducted for profiles of department size, department seniority, and publi-
cation count, since this was the highest-order interaction identified in the path model.
Publications of researchers with a high publication output who work in large departments
with relatively few senior researchers attract more citations than expected. That is, given
that a researcher publishes a lot, these organizational attributes contribute to a high citation
count which are the exact opposite of those organizational variables that contribute to a
large publication output. In contrast, a particularly low impact is found for publications of
individuals having published less, but also working in a department with a large quota of
senior researchers.
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While the explanations concerning publication output assume some kind of effect of
organizational variables upon the performance measure, the results for citations might in
fact be best explained the other way around: “High impact researchers”, already well
known, might attract funding and therefore young researchers, leading to larger depart-
ments and a smaller quota of senior researchers. This would be in line with results of Moed
et al. (1998), who found that, over the course of 10 years, scientific institutes with a high
impact in the beginning of this time period displayed a particularly large rise in third party
funding as well as in quota of junior researchers. In a similar vein, it might be that the low
citation count of individuals with low publication numbers working in departments with
many senior researchers is due to the fact that these individuals “accumulate” in possibly
less-well funded departments, passing the Habilitation (which is the criterion for senior
status in our investigation) at some time but do not advance much further beyond that
point.

The interpretations provided above concerning the effects of organizational character-
istics also highlight an important limitation of the present study: Researchers were sampled
only at one point in time, in 2010, in a cross-sectional manner. The large sample thus
obtained made the analysis of effects of very specific conditions (profiles of individual and
organizational characteristics) possible. On the other hand, it cannot be ascertained whe-
ther success is precedent or antecedent to the 2010 institutional affiliation, and results
should only be interpreted as associations. The main strength of the present analysis lies in
the specificity of the conditions investigated. Associations of these conditions with sci-
entific success should be followed up upon in longitudinal studies.

In any case, at least in psychology departments in the GSC, the organizational char-
acteristics of department size and department seniority are associated with scientific per-
formance as is their interaction with the individual characteristics of gender and academic
status. It has been concluded that in science, organizational size exerts its effects primarily
through the size of the immediate research team (von Tunzelmann et al. 2003).In our study,
department size refers to organizational units of 14-94 researchers, organized into several
chairs, specialized in certain subdisciplines, such as cognitive, social, or clinical psy-
chology. Nevertheless, there are significant effects, likely owing to our large sample size.
We assume that the variable “department size” likely acts as a proxy for team size.

Similarly, “department seniority” is only one of many facets of staff composition which
might affect research output. Gender composition is another one (see, for example,
Wolszczak-Derlacz and Parteka 2011) and so is ratio of permanently to temporarily
employed staff or quota of foreign and external coworkers. More generally, research on
scientific output can thus be placed in the context of research on the effects of organiza-
tional “diversity” (Jackson and Ruderman 1995).Still, even ignoring those other factors,
one would expect the workplace dynamics to be different when there is one senior
researcher per four junior researchers, as compared to when this ratio is reversed, as was
the case in some of the departments investigated here.

The present investigation analyzed in detail characteristics of the distributions of two
scientometric measures often used in evaluations of research performance (and conse-
quently for research personnel and policy decisions), i.e., cumulative publication and
citation counts, for psychology researchers in the German-speaking countries. This
establishes specific parameter values which can be used as a reference standard for con-
ducting further assessments and comparisons as well as for monitoring the development of
the standards themselves. Also, a coarse differentiation was made according to academic
status. In a more detailed inferential analysis, variability in publication and citation counts
was explained through a log-linear path model. In an analysis of interaction effects

@ Springer



A scientometric study of psychology researchers 537

contributing to variance explained, specific conditions are identified which are associated
with publication or citation success, respectively. Size of department and the ratio of junior
to senior researchers are found to have an effect in conjunction with the individual char-
acteristics of gender and academic status. However, especially with regard to the associ-
ation of organizational variables and performance measures, it cannot be established
whether the former influence the latter or whether the reverse is true. Also, the inclusion of
additional explanatory variables, individual (e.g., subdiscipline of researcher) as well as
organizational (e.g., team size and staff diversity) may help to clear up the structure of
effects. Therefore, future research should be longitudinal, should consider—in addition—data
on scientific subdisciplines, team size and diversity and should use publication output
concurrent to the current working environment as well as time-lagged citations.
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