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Abstract
The readability of scientific texts is critical for the successful distribution of research 
findings. I replicate a recent study which found that the abstracts of scientific articles 
in the life sciences became less readable over time. Specifically, I sample 28,345 
abstracts from 17 of the leading journals in the field of management and organiza-
tion over 3 decades, and study two established indicators of readability over time, 
namely the Flesch Reading Ease and the New Dale–Chall Readability Formula. I 
find a modest trend towards less readable abstracts, which leads to an increase in 
articles that are extremely hard to read from 12% in the first decade of the sample 
to 16% in the final decade of the sample. I further find that an increasing number 
of authors partially explains this trend, as do the use of scientific jargon and corre-
sponding author affiliations with institutions in English-speaking countries. I discuss 
implications for authors, reviewers, and editors in the field of management.

Keywords  Readability · Management research · Replication

JEL Classification  M100

1  Introduction

The successful dissemination of research findings is critical to scientific and soci-
etal progress. Aside from grand issues like the public’s waning trust in science 
as an institution (Haerlin and Parr 1999) and thus greater difficulty of convinc-
ing audiences of the accuracy of scientific findings, lie very pragmatic concerns. 
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In particular, it is essential that scientific texts, such as scientific articles and their 
abstracts, be comprehensible for fellow scientists (Loveland et al. 1973), and, ide-
ally, interested laypeople (Scharrer et al. 2013). Prior research has therefore studied 
the readability of the abstracts of scientific papers. In particular, Plavén-Sigray et al. 
(2017) recently identified a substantial downward trend in readability across a broad 
range of scientific disciplines. This finding has already sparked further studies, like 
similar work in other fields (Yeung et al. 2018), as well as research into how authors 
can craft abstracts that are more readable (Freeling et al. 2019) and how the report-
ing of scientific results can be improved in general (Hanel and Mehler 2019).

However, Plavén-Sigray et al.’s (2017) study has several shortcomings from the 
perspective of a management and organization scholar. First and foremost, it is 
completely unclear whether their results also apply to management and organiza-
tion research. For one, their study focused mostly on life sciences and thus does 
not necessarily generalize readily to other fields. For another, even within their own 
study, they found differences in the trends of different scientific disciplines, suggest-
ing heterogeneity between fields. This makes it even less clear whether their results 
hold in our field as well. Given that publications in management and organization 
research, as the output of an applied science, should be particularly accessible to 
non-scientists, such a trend in our field would be very disturbing.

Second, while the results of Plavén-Sigray et al.’s (2017) are interesting and their 
methods sound, there are also opportunities for improvement from theoretical and 
methodological points of view. The authors, for example, formally explore only one 
potential antecedent of decreasing readability, and merely discuss but do not for-
mally test a second explanation. Further, they rely on only two related readability 
measures and do not offer robustness checks regarding alternative measures.

To address all these issues, I replicate and extend the study of Plavén-Sigray et al. 
(2017) using a corpus of scientific texts from the management and organization lit-
erature, aiming not to assess the direct reproducibility or their research (Begley and 
Ioannidis 2015) but to enhance the generalizability (Block and Kuckertz 2018) of 
the original study. In addition, I formally test additional explanatory variables and 
perform a comprehensive array of robustness checks.

With this article, I make two specific contributions. First, I contribute to the 
general literature on the readability of scientific texts (Freeling et al. 2019; Plavén-
Sigray et al. 2017). I demonstrate that the downward trend in readability that was 
observed in a variety of scientific disciplines also exists in the field of management 
and organization research, that it is robust, and that key findings from an impor-
tant study replicate in another context. I confirm that the trend towards less readable 
abstracts is not only reliably associated with an increasing number of co-authors, but 
I also introduce the affiliation of authors with an institution in an English-speaking 
country as a novel predictor of readability.

Second, I contribute to and reinvigorate the specific meta-scientific debate in 
management and organization research on the accessibility of its body of scientific 
work (Loveland et al. 1973). In particular, I demonstrate that a part of the downward 
trend is related to an increase in the use of management-specific scientific jargon.

The remainder of this paper is structured as follows: Sect.  2 introduces the 
original study and briefly reports its method, results, and key findings. Section 3 
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then describes the overall  methodological approach and derives the hypoth-
eses to be tested. Section 4 introduces the method I employ in the replication, 
including information on sample and analyses. Section 5 reports the results of 
the replication, and Sect. 6 reports a host of robustness checks. Finally, Sect. 7 
discusses the findings, compares them to those of the original study, highlights 
limitations, and develops implications for future research.

2 � Original study

Plavén-Sigray et  al. (2017) studied the readability of a large sample of article 
abstracts from a variety of disciplines in the life sciences. Their corpus was 
created from a semi-automatic partial download of the PubMed index and con-
tained 709,577 abstracts from 123 highly cited journals between 1880 and 1995. 
None of the journals pertained to the field of management and organization.

They preprocessed the abstracts to clean them from distorting text and then 
calculated readability according to two widely used and accepted measures, the 
Flesch Reading Ease (FRE; Flesch 1948) and the New Dale–Chall Readability 
Formula (NDC; Chall and Dale 1995; Kincaid et al. 1975). The measures assess 
readability in slightly different ways, but they are both fundamentally deter-
mined by the length of sentences and the difficulty of the words used in the focal 
texts. Lower readability is indicated by lower FRE and higher NDC. Both values 
were correlated at r = − 0.72 (p < 0.001).

The authors of the original study analyzed the readability of abstracts over 
time using mixed effects models. For both measures, the fixed effect of the year 
of publication was significantly related to readability. Overall, they thus found 
support for a trend towards lower readability of abstracts over time. This trend is 
present (although in different magnitudes) across all sampled disciplines. Only 
two journals exhibited an increasing FRE over time.

To explain the observed trend, Plavén-Sigray et  al. (2017) put forward two 
potential explanations. First, they assessed whether the decrease in readabil-
ity was driven by an increase in  the number of co-authors over time and found 
that more authors were indeed associated with reduced readability, but that the 
time trend nevertheless remained significant when controlling for the number of 
authors. They thus rejected this explanation. Second, they studied whether an 
overall increase in the use of scientific vocabulary drove the reduction in read-
ability. They manually derived word lists that represent common scientific words 
and general scientific jargon. Both types of words were found to become more 
frequent over time, suggesting that this explains the downward trend in readabil-
ity. Notably, however, they did not test this notion in a regression analysis.

As an indication of the generalizability of their findings, Plavén-Sigray et al. 
(2017) performed a supplementary analysis to assess whether the readability 
of abstracts correlated with the readability of the corresponding articles. In a 
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sample of six journals, they found substantial significant correlations of r = 0.60 
and r = 0.63 for FRE and NDC, respectively.

3 � Replication approach and hypotheses

Replications are an existential element of scientific progress (Jasny et  al. 2011; 
Tsang and Kwan 1999) because they can, among other things, allow to see if the 
results of individual studies hold in similar settings and whether results generalize, 
for example to other points in time, empirical contexts, or operationalizations of 
key variables. Unfortunately, some scientific fields like psychology currently find 
themselves in the midst of what some call a “replicability crisis” (Pashler and Harris 
2012), in which long-held truths suddenly appear much less certain because they fail 
to replicate. While the current perception in the field of management and organiza-
tion research is less dire, replication studies are also increasingly explicitly called for 
by management and organization scholars (Anderson et al. 2019; Bettis et al. 2016; 
Evanschitzky et al. 2007; Hubbard et al. 1998; Tsang and Kwan 1999) to improve or 
weed out deficient theories (Tierney et al. 2020).

The central objective of this article is to replicate the key analysis of Plavén-Sig-
ray et al. (2017). I do this first by employing a different sample of abstracts—from 
management and organization articles—but using the same measures as the original 
study. Thus, my replication initially constitutes what Lindsay and Ehrenberg (1993) 
call a “differentiated replication” or what Tsang and Kwan (1999) would refer to as 
an “empirical generalization.” In addition, however, I extend the ideas of Plavén-
Sigray et  al. (2017) to further identify causes of a potential trend in readability 
and perform various robustness checks, adding elements of what Tsang and Kwan 
(1999) term a “generalization and extension.”

Specifically, I put forward and test several hypotheses in this article. The first key 
idea of Plavén-Sigray et al. (2017) is that there exists a trend towards lower read-
ability in scientific abstracts. As the intention of these authors is exploratory, they 
do not propose any theoretical rationale for this notion. One could, however, specu-
late that it might be driven by an increased stratification of the field and a subse-
quent increase in the complexity of specialized vocabulary or by researchers feeling 
increasingly pressured to sound more sophisticated to “sell” their results (Vinkers 
et al. 2015). Plavén-Sigray et al. (2017) found empirical support for such a down-
ward trend. The first hypothesis to be tested is thus:

Hypothesis 1 (H1)  There exists a downward trend in the readability of abstracts 
over time.

Plavén-Sigray et al. (2017) further speculate that such a trend might also be par-
tially caused by an increase in the average number of authors per paper (Drenth 
1998; Epstein 1993). The key idea behind this conjecture is that larger author teams 
might lead to “too many cooks spoiling the broth” (Kelly 2014). Specifically, it is 
conceivable that when more people work together, it becomes increasingly difficult 
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to accommodate everybody’s editing suggestions without making text harder to 
read. Especially, authors’ concerns about being right that might lead to adding what 
one personally deems necessary might combine with concerns about being liked 
that limit criticism of others’ opaque writing (Insko et al. 1985). A constant addi-
tion of material over multiple rounds of reading and writing within an author team 
might thus lead to decreased readability. Alternatively, an increase in the number 
of authors might lead to a diffusion of responsibility (Beyer et al. 2017), ultimately 
making the outcome worse than if a single person would be in charge. Plavén-Sigray 
et  al. (2017) found support for a negative influence of the number of authors on 
abstract readability. I correspondingly propose:

Hypothesis 2a (H2a)  The number of authors is negatively associated with the 
readability of abstracts.

It is worth reiterating that Plavén-Sigray et  al. (2017) find that while the num-
ber of authors matters, the time trend remained significant. Analogously, I thus also 
hypothesize:

Hypothesis 2b (H2b)  There exists a downward trend in the readability of abstracts 
over time even after controlling for the number of authors.

Plavén-Sigray et  al. (2017) further propose that an increase in science-specific 
jargon might explain the time trend. While Plavén-Sigray et  al. (2017) claim that 
there exists “evidence in favor of the hypothesis that there is an increase in general 
scientific jargon which partially accounts for the decreasing readability” (p. 4), they 
do not formally test this idea in a regression model. Borrowing from Plavén-Sigray 
et al.’s (2017) logic, but moving beyond the idea of a pure replication study, I explic-
itly formulate the corresponding hypothesis:

Hypothesis 3 (H3)  The share of management-specific scientific jargon is nega-
tively associated with the readability of abstracts.

Finally, Plavén-Sigray et al. (2017) are silent on the role of the origin of authors. 
Going clearly beyond a pure replication, I propose that there is one additional poten-
tial antecedent of readability that has thus far not received attention in the litera-
ture. This antecedent is the fact whether the authors of a paper are from an English-
speaking environment.1 Literature on English as a second language indicates that 
texts produced by authors with different levels of English proficiency may differ 
along such dimensions as the number of words per clause or the use of complex 
nominals (Lu and Ai 2015). If a papers’ authors are based in a country in which 
English is a national language, this might allow them to make use of a broader and 
more complex vocabulary, and they may be able and motivated to express complex 

1  I would like to acknowledge an anonymous reviewer who raised an important question that gave rise to 
this idea.
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ideas in fewer sentences. Both tendencies would likely lead to reduced readability. I 
formally hypothesize:

Hypothesis 4 (H4)  Authors’ affiliation with institutions in English-speaking coun-
tries is negatively associated with the readability of abstracts.

4 � Method

In the following, I explain the sample of abstracts I used in this study, the way 
I preprocessed the abstract text, and the calculation of the readability measures. 
Finally, I describe the performed econometric analyses.

4.1 � Replication sample

For my replication, I selected some of the top journals in the field of manage-
ment and organization. First, I retained all management and organization journals 
from the journal list of the University of Texas at Dallas, which is commonly 
used in tenure decisions in the United States. I then complemented this list of 
journals with any remaining management and organization journals that are listed 
on the Financial Times 50 list, which is commonly used to assess research perfor-
mance in European schools. Finally, I removed any journals for which there were 
less than ten years of data available, and I removed any non-peer-reviewed jour-
nals. In sum, my sample of journals included 17 publications, specifically Acad-
emy of Management Journal, Academy of Management Review, Administrative 
Science Quarterly, Entrepreneurship Theory and Practice, Journal of Applied 
Psychology, Journal of Business Ethics, Journal of Business Venturing, Journal 
of International Business Studies, Journal of Management, Journal of Manage-
ment Studies, Management Science, Organization Science, Organization Studies, 
Organizational Behavior and Human Decision Processes, Research Policy, Stra-
tegic Entrepreneurship Journal, and Strategic Management Journal.

I obtained article data from Web of Science in February 2019. I manually 
downloaded information about each article, including author names, publica-
tion time, and the full text of the abstract. The initial sample consisted of 44,858 
records from Web of Science. After removing various non-article records (e.g., 
book reviews, editorial material, etc.), I retained records for 35,391 articles. All 
articles before 1990 were missing abstracts. Removing them further decreased the 
sample to 28,904 articles. In addition, I required every year in the sample to be 
represented with at least 100 articles to prevent outliers from distorting estima-
tions. This led to the exclusion of the year 1990, leaving a final sample of 28,874 
abstracts. While this sample is substantially smaller than that of Plavén-Sigray 
et al. (2017), it is still a considerable sample which should allow for the obser-
vation of trends if they are of a meaningful magnitude. The lowest number of 
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articles per journal was 224 at Strategic Entrepreneurship Journal. This exceeds 
the criterion of 100 articles applied by Plavén-Sigray et al. (2017).

4.2 � Text preprocessing

Plavén-Sigray et al. (2017) pre-processed their abstracts in a fairly specific fashion. 
I diverged from their procedure in several ways because most problems they address 
through preprocessing stem from the fact that they work with abstracts from scien-
tific disciplines largely outside the social sciences. This required, for example, the 
removal of nucleic acid sequences or periods arising from binomial nomenclature. 
Such cleaning procedures appeared unnecessary in my sample.

Instead, I followed the spirit of the original study and reviewed 100 randomly 
selected abstracts from my sample to identify any problems that might be specific 
to my sample. I identified several publisher copyright statements and included their 
removal in my preprocessing steps. Further preprocessing measures I conducted 
included the removal of periods from abbreviations (such as “U.S.”) which could 
confound the identification of sentences. I further removed all enumerators like (1), 
(2) or (a), (b), which were common in the abstracts. I also expanded some common 
abbreviations such as “vs.” and I removed all percentages and numbers and replaced 
all hyphens with blank spaces. Finally, all text in square brackets and parenthe-
ses was removed as some journals included references to other papers in this for-
mat. Preprocessing was performed using a custom-written Perl program.2 Since 

Fig. 1   Number of journals and articles per year over time

2  The corresponding program can be found in the online appendix. The use of Perl in this article is 
somewhat ironic as Perl code has the reputation of being particularly hard to read. Some programmers 
half-jokingly refer to Perl as a “write-only language” (Cozens 2000).



	 L. Graf‑Vlachy 

1 3

the number of sentences is critical to the calculation of the readability measures 
described below, I dropped all abstracts that contained fewer than three sentences. 
Inspection of such cases showed that there was usually clearly missing punctuation 
in these abstracts, likely due to data entry errors in Web of Science. Removing such 
cases reduced the sample by 529 to 28,345 abstracts. Figure 1 shows the distribution 
of journals and articles in the final sample over time.

4.3 � Readability calculations and other variable operationalizations

I assessed readability primarily using the same two indicators that were used in the 
original study, i.e., the Flesch Reading Ease (FRE) and the New Dale–Chall Read-
ability Formula (NDC). FRE was calculated as follows (Flesch 1948):

NDC was calculated according to this formula (Chall and Dale 1995; Kincaid 
et al. 1975):

Both formulas contain various constants to calibrate their results and make them 
easier to interpret, for instance in terms of audience education level. For example, 
scores between 30 and 0 on the FRE are considered “very difficult” and appropriate 
only for college-educated audiences (Flesch 1948).

Counting the number of words was performed in a straightforward fashion. As 
contractions (e.g., “I’ve”) indicate two words, they were counted as such in the 
calculation of FRE. Since the NDC word list, however, contained expressions like 
“here’s,” I had to adjust the word count logic for the NDC calculation. Given that 
contractions were very rare in the scientific abstracts of my sample, the correlation 
between the two word counts was almost perfect at r = 0.99 (p < 0.001). Thus, this 
should not affect overall results. Sentences were identified by splitting the text at 
periods, exclamation points, question marks, as well as semicolons. Sentence iden-
tification was performed after preprocessing. Counting of syllables was performed 
using the Perl module Lingua::EN::Syllable. The number of difficult words was 
determined as the number of words in an abstract that were not on the NDC list 
of common words. I employed the exact same 2949-word-list as did Plavén-Sigray 
et al. (2017), which was obtained from the Python package textstat. All counts and 
computations were performed using custom-written Perl programs.

The number of authors was computed by simply counting the number of indi-
vidual authors listed in each paper’s author string as obtained from Web of Science.

I measured management-specific scientific jargon following Plavén-Sigray et al.’s 
(2017) method. Initially, I developed a list of management-science-specific common 

FRE = 206.835 − 1.015

(
words

sentences

)
− 84.6

(
syllables

words

)

NDC =

⎧⎪⎨⎪⎩

0.1579

�
difficult

words
∗ 100

�
+ 0.0496

�
words

sentences

�
+ 3.6365 if

�
difficult

words

�
> 5%

0.1579

�
difficult

words
∗ 100

�
+ 0.0496

�
words

sentences

�
if
�

difficult

words

�
≤ 5%



1 3

Is the readability of abstracts decreasing in management…

words. To do so, I first obtained the frequencies of all words used in any of the 
abstracts and retained the most frequent words which were not simultaneously part 
of the NDC common word list. Plavén-Sigray et al. (2017) only obtained word fre-
quencies of a random subsample of their abstracts, but it is not clear why this would 
be preferable to an exhaustive analysis, so I diverged here. Plavén-Sigray et  al. 
(2017) retained 2949 words (as many as are on the list of NDC common words). 
I retained 2953 words as several words at the very end of the ranking had the same 
frequency and there was no immediately apparent logic to decide which ones to 
exclude. Plavén-Sigray et al. (2017) further used multiple raters to distill their list 
of science-specific common words into a list of general scientific jargon. I refrained 
from developing such a list from my sample as the process in the original study is 
not very well specified. The rules for decisions on word inclusion/exclusion are not 
completely clear and initial discussions with a fellow researcher immediately trig-
gered substantial disagreements about several words. In fact, the original study does 
not report interrater reliability and admits that raters were not fully independent. 
Finally, I divided the number of management-science-specific common words by the 
number of total words for each abstract to arrive at the measure for management-
specific scientific jargon.

To identify whether an author team was from an English-speaking country, I 
relied on the institutional information of the corresponding author as listed in Web of 
Science. While it would have been preferable to identify the institutional affiliations 
of all authors, the corresponding data was unfortunately not available. For each arti-
cle, I extracted the country and compared it to a list of countries in which English is 
a de jure or de facto national language.

4.4 � Econometric approach and implementation

Precisely following Plavén-Sigray et  al. (2017), I employed linear mixed effects 
models to estimate the effect of time on readability, while accounting for the hierar-
chical data structure, i.e., the fact that multiple abstracts belong to the same journal 
while different journals span different year ranges. Specifically, I first estimated three 
models for each readability measure to test H1. The first model was a null model in 
which the readability measure was predicted only by the journal as a random effect 
with varying intercepts. The second model added a fixed effect of publication year. 
The third model additionally allowed for varying slopes for the random effect of the 
journal. To replicate the analysis on the role of the number of co-authors and test 
H2a and H2b, I estimated an additional model for each readability measure. These 
models were identical to the fully specified models described above but addition-
ally include the number of authors of each paper as a second fixed effect. To test 
H3, I specified additional models that include the share of scientific jargon words 
instead of the number of authors. Finally, H4 is tested using fully specified models 
that include both the number of authors and a dummy variable indicating whether 
the corresponding author came from an English-speaking country. Note that these 
models do intentionally not include the share of scientific jargon words as an addi-
tional control because this variable, while potentially informative with regard to the 
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readability of the abstracts, is likely not a causal antecedent. This is because it mani-
fests in the same text the readability of which is the dependent variable. All other 
antecedents, in contrast, exist independently and temporally prior to the focal text.

All estimations were performed in Stata 16.1 using the mixed command with the 
exact same econometric specifications Plavén-Sigray et al. (2017) used. I ran several 
tests using R 3.6.1 and the lme4 package to ensure that the results were identical 
between the software packages.

5 � Results

Table 1 shows a correlation matrix of all relevant variables. Most notably, I observe 
a correlation of r = − 0.69 (p < 0.001) between the FRE and DCF scores, which 
is similar to the correlation of r = − 0.72 (p < 0.001) observed by Plavén-Sigray 
et  al. (2017), giving further credibility to my implementation of readability score 
calculations.

Figure 2 shows the average FRE and average NDC values per year across all jour-
nals in the sample. This visualization—as well as the significant correlations observ-
able in Table 1—suggests a downward trend in FRE and an upward trend in NDC, 
both implying a decrease in readability over time.

This appears to hold for most individual journals. Figure 3 shows FRE by journal 
over time, and Fig. 4 shows NDC by journal over time. As is evident from the trend 
lines included in the figures, most journals exhibit a mild trend towards reduced 
readability, although some journals certainly show a stronger trend than others. 
Exceptionally, the Academy of Management Journal exhibits an increase in mean 
readability according to FRE (although not NDC) and the Strategic Entrepreneur-
ship Journal shows a mild increase in readability according to NDC (although not 
FRE).

Table  2 depicts the results of the linear mixed effect models regarding FRE, 
and Table 3 shows the same results for NDC. The models M0 are the null models. 
The models M1 add a fixed effect for time (by including the publication year of 

Table 1   Correlation matrix

*p < 0.05. FRE = Flesch Reading Ease, NDC = New Dale–Chall Readability Formula

FRE NDC Publication  
year

Number of 
authors

Scientific 
jargon

English-speaking 
country affiliation

FRE 1.000
NDC − 0.687* 1.000
Publication year − 0.097* 0.122* 1.000
Number of authors − 0.067* 0.096* 0.187* 1.000
Scientific jargon − 0.538* 0.771* 0.064* 0.117* 1.000
English-speaking 

country affiliation
− 0.007 0.011* − 0.190* − 0.013* − 0.014* 1.000
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each abstract), and the models M2 add varying slopes for the journal. For both 
FRE and NDC, it is evident from the differences in AIC and BIC that models 
M2 provide the best fit for the data (Burnham and Anderson 2004; Kuha 2004). 
In all models that include the publication year of an article as a predictor, it is 
highly significantly related to readability (p < 0.001). For FRE, the coefficients of 
year are consistently negative, indicating reduced reading ease, and for NDC, the 
coefficients of year are consistently positive, indicating increasing difficulty. This 
means that there is indeed a trend over time towards less readable abstracts, sup-
porting H1.

The two readability measures consist of three components, i.e., the number of 
syllables per word (FRE), the number of words per sentence (FRE and NDC), and 
the share of difficult words (NDC). A natural question is thus which of the compo-
nents changed to drive the overall decrease in readability. As is evident from Fig. 5, 
all three components increased over time, negatively affecting readability. These 
findings are consistent with the results of Plavén-Sigray et al. (2017), including the 
increase in words per sentence, which is observable in the original study’s data after 
the 1960s.

As the average number of co-authors increased over time in their sample, Plavén-
Sigray et al. (2017) considered this as a possible explanation for the observed time 
trend. In my data, the average number of co-authors similarly increased by about a 
third during the sample timeframe, which comprises close to 3 decades (see Fig. 6).

To formally test the role of the number of authors, I added the number of authors 
as a fixed effect in the models M3 shown in Tables 2 and 3. As hypothesized, the 
coefficient of the number of authors was significant and negative for FRE (p < 0.001) 

Fig. 2   Mean Flesch Reading Ease (FRE) and mean New Dale–Chall (NDC) Readability Formula over 
time
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and significant (p < 0.001) and positive for NDC. This shows that the number of 
authors indeed has a negative relationship with readability, indicating support for 
H2a.

At the same time, the results from the initial models remained stable when add-
ing the number of authors. The coefficient of publication year remained significantly 
negative (p < 0.001) for FRE (Table  2) and significantly positive (p < 0.001) for 
NDC (Table 3). This shows that the time trend was not exclusively driven by the 
increase in mean authors per paper and thus provides support for H2b as well.

Figure 7 reports the changes of the shares of management-specific scientific jar-
gon over time. In addition, to allow comparisons with Plavén-Sigray et al. (2017), it 
also shows NDC common words over time. Similar to what was found in the origi-
nal study, the use of science-specific vocabulary increases, whereas the use of NDC 
common words decreases.

Fig. 3   Mean Flesch Reading Ease (FRE) over time by journal. Notes: Green line represents mean read-
ability, red line represents trend. AMJ, Academy of Management Journal; AMR, Academy of Manage-
ment Review; ASQ, Administrative Science Quarterly; ETP, Entrepreneurship Theory & Practice; JAP, 
Journal of Applied Psychology; JBE, Journal of Business Ethics; JIBS, Journal of International Business 
Studies; JMS, Journal of Management Studies; JOM, Journal of Management; MgmtSci, Management 
Science; OBHDP, Organizational Behavior and Human Decision Processes; OS, Organization Studies; 
OrgSci, Organization Science; RP, Research Policy; SEJ, Strategic Entrepreneurship Journal; SMJ, Stra-
tegic Management Journal
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While this already is suggestive evidence for H3, I formally tested it in the mod-
els M4 in Tables  2 and 3. Again, the coefficients for management-specific scien-
tific jargon were significantly negative (p < 0.01) for FRE (Table 2) and significantly 
positive (p < 0.001) for NDC (Table 3). Both thus suggest that an increase in jargon 
decreases readability, and thus support H3.

Finally, H4 proposed that corresponding authors with an institutional affiliation 
in an English-speaking country would also have a detrimental effect on readability. 
Models M5 in Tables 2 and 3 test this hypothesis. Due to limited data availability 
on corresponding author addresses in Web of Science, the sample was reduced to 
27,924 abstracts. As is evident from the tables, the relevant coefficients were signifi-
cantly negative (p < 0.002) for FRE (Table 2) and significantly positive (p < 0.001) 
for NDC (Table 3). These findings provide support for H4.

Fig. 4   Mean New Dale–Chall (NDC) Readability Formula over time by journal. Notes: Green line rep-
resents mean readability, red line represents trend. Y-axes are truncated and do not include zero. AMJ, 
Academy of Management Journal; AMR, Academy of Management Review; ASQ, Administrative Sci-
ence Quarterly; ETP, Entrepreneurship Theory & Practice; JAP, Journal of Applied Psychology; JBE, 
Journal of Business Ethics; JIBS, Journal of International Business Studies; JMS, Journal of Manage-
ment Studies; JOM, Journal of Management; MgmtSci, Management Science; OBHDP, Organizational 
Behavior and Human Decision Processes; OS, Organization Studies; OrgSci, Organization Science; RP, 
Research Policy; SEJ, Strategic Entrepreneurship Journal; SMJ, Strategic Management Journal
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Table 2   Linear mixed effect models estimating readability as measured by FRE

***p < 0.001; **p < 0.01; *p < 0.05. Standard errors in parentheses
For simplicity, only the fixed effects components of the models are reported

M0 M1 M2 M3 M4 M5

Publication 
year

− 0.173***
(0.01)

− 0.164***
(0.04)

− 0.151*** 
(0.04)

− 0.137***
(0.02)

− 0.161***
(0.04)

Number of 
authors

− 0.377***
(0.06)

− 0.370***
(0.06)

Scientific 
jargon

− 105.277***
(1.03)

English-speak-
ing country 
affiliation

− 0.596**
(0.20)

Constant 13.160***
(0.80)

360.682***
(21.13)

342.804***
(79.31)

317.380***
(78.76)

333.177***
(47.04)

337.324***
(79.53)

N 28,345 28,345 28,345 28,345 28,345 27,924
AIC 227,733.4 227,465.9 227,314.0 227,280.6 218,470.2 223,822.9
BIC 227,758.1 227,498.9 227,363.6 227,338.4 218,527.9 223,888.8

Table 3   Linear mixed effect models estimating readability as measured by NDC

***p < 0.001; **p < 0.01; *p < 0.05. Standard errors in parentheses
For simplicity, only the fixed effects components of the models are reported

M0 M1 M2 M3 M4 M5

Publication year 0.015***
(0.00)

0.014***
(0.00)

0.013***
(0.00)

0.012***
(0.00)

0.013***
(0.00)

Number of 
authors

0.032***
(0.00)

0.031***
(0.00)

Scientific jargon 10.052***
(0.05)

English-speaking 
country affili-
ation

0.060***
(0.01)

Constant 12.593***
(0.05)

− 17.564***
(1.38)

− 14.927**
(5.74)

− 12.805*
(5.70)

− 14.802*** 
(3.63)

− 14.477*
(5.74)

N 28,345 28,345 28,345 28,345 28,345 27,924
AIC 73,184.0 72,710.8 72,472.0 72,415.6 48,099.7 71,216.3
BIC 73,208.7 72,743.8 72,521.5 72,473.3 48,157.5 71,282.1
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6 � Robustness checks

I performed various checks to ensure the robustness of my findings. First, I 
obtained FRE and NDC scores for each abstract from readable.com, a commercial 
provider of readability scores. My FRE scores and those from readable.com cor-
related at r = 0.98 (p < 0.001), and NDC scores correlated at r = 0.93 (p < 0.001). 
The observed minor differences are likely due to potential additional preproc-
essing performed by readable.com or due to slightly different treatment of word 
boundaries, syllable counting, or similar steps in the calculations. I repeated all 
analyses using the scores from readable.com and obtained fully consistent results 

Fig. 5   Mean values of readability measure components over time. Notes: Y-axes are truncated and do not 
include zero

Fig. 6   Mean number of authors per article over time
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in all estimations. Overall, this gives me confidence that the results are not driven 
by my implementation of the readability measures.

Second, while Plavén-Sigray et  al. (2017) only relied on FRE and NDC, I 
employed four additional readability measures. Specifically, I implemented the 
Flesch-Kincaid Grade Level (Kincaid et al. 1975) measure, the Automated Read-
ability Index (ARI) (Senter and Smith 1967), the Gunning Fog Index (Gunning 
1969), and the Simple Measure of Gobbledygook (SMOG; McLaughlin 1969). 
When re-running the models with these alternative readability measures, results 
were almost totally consistent. The sole exception was that the coefficient of pub-
lication year failed to reach significance (p > 0.05) in M3 for the ARI measure. 
It remained, however, highly significant (p < 0.001) in all other model specifi-
cations. Together, these robustness checks provide substantial evidence that the 
observed findings are not only a function of the specific readability measures 
chosen.

Third, going beyond the general question of whether authors are based in an Eng-
lish-speaking country, one might wonder if the results hold controlling for country 
of origin more broadly. I thus ran models that included a set of dummy variables 
encoding the country of the corresponding author’s institution in addition to the 
number of authors. Country dummies were—as expected—partly significant, and 
both year of publication and number of authors retained their significant influence 
on readability. This demonstrates that the results regarding publication year and 
the number of authors are robust to the inclusion of further controls. I naturally did 
not run a model that additionally included the dummy indicating the correspond-
ing author’s affiliation with an institution in an English-speaking country because 
the explanatory power of such a dummy is negligible if there are already dummies 
included for each individual country.

Fig. 7   Shares of management-specific scientific jargon and NDC common words over time. Notes: 
Y-axis is truncated and does not include zero
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Fourth, mixed effects models are more prevalent in “micro” management and 
organization research (such as organizational behavior), whereas “macro” research-
ers (such as strategy scholars) frequently employ other types of models that account 
for hierarchical data structures. As an additional robustness check, I therefore speci-
fied linear regression models with a fixed effect for the journal and with standard 
errors clustered at the journal, using Stata’s areg command. The insignificant result 
of a Hausman test confirmed that it was appropriate to use fixed effects models. The 
results I obtained were again fully consistent with those from the mixed models for 
all specifications and all readability measures.

Finally, as is evident in some of the figures shown above, the year 1991 appears to 
be an outlier year, I also ran all models excluding this year (omitting 151 abstracts). 
Again, I obtained consistent results.

7 � Discussion

7.1 � General discussion and contributions

Management and organization scholars lamented a decreasing readability of their 
journals already half a century ago (Loveland et al. 1973). Disturbingly, my findings 
suggest that this trend continues to this day. The absolute magnitude of the trend 
is admittedly not very large on average. In the fixed effects models, for example, 
one decade is associated with a decrease in readability by about 1.73 on the FRE 
measure, while most of Flesch’s (1948) categories of readability span a range of 10. 
Nevertheless, it is quite consistent, and by no means inconsequential. For example, 
a FRE score below zero indicates a text that one can no longer expect a college 
graduate to understand (Flesch 1948; Kincaid et al. 1975). In my sample of articles 
until 2000, such a low FRE score occurred for 12 percent of abstracts. This share 
increased to 16 percent in the papers published after 2010.

This article makes two key contributions. First, it contributes to the general lit-
erature on the readability of scientific texts (Freeling et al. 2019; Plavén-Sigray et al. 
2017). It shows that the downward trend in readability observed in a plethora of sci-
entific disciplines also exists in the field of management and organization research. 
This trend is limited in magnitude but very robust. The article also shows that other 
key findings of Plavén-Sigray et al. (2017) replicate in a different context. Specifi-
cally, it shows that the trend towards less readable abstracts is associated with an 
increasing number of co-authors. Further, it demonstrates that, possibly somewhat 
counterintuitively, the affiliation of authors with an institution in an English-speak-
ing country also reduces readability.

Second, this paper revives the old debate specifically in the field of management 
and organization research on the accessibility of its body of scientific work (Love-
land et al. 1973). Specifically, the article demonstrates that a part of the decrease in 
readability is related to an increased use of management-specific scientific jargon.
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7.2 � Practical implications for management and organization researchers

The observed decrease in readability of scholarly work in the field of management 
and organization  research is problematic because it makes research results less 
accessible to a host of important constituents. This includes fellow researchers (who 
also suffer from comprehension problems if articles are hard to read and who might 
cite articles more frequently if their abstracts are easy to read; Freeling et al. 2019; 
Hartley 1994), practitioners (whose likely already limited inclinations to consume 
scientific articles are probably further attenuated if they are hard to read), and jour-
nalists (who play a crucial role in relaying scientific findings to a broader audience; 
Bubela et al. 2009). The field thus has a vested interest in increasing readability.

Consequently, this article holds implications for all actors in management 
research. First and foremost, it is a call to authors to strive for greater readability. 
While a certain amount of complexity is inevitable in scientific writing (Knight 
2003), authors can certainly pay more attention to readability when crafting abstracts 
(Hartley 1994). The use of free online tools to assess readability can be helpful in 
the process.3 Authors might also find it advantageous to let friendly reviewers not 
only comment on the quality of an article’s theory development or the appropriate-
ness of chosen methods, but they may also explicitly solicit input on readability.

Second, this study has implications for reviewers, who greatly shape the articles 
that are ultimately published. Consequently, they might gently nudge (or resolutely 
push if required) authors towards simple expressions where appropriate. In particu-
lar, they may flag excessive use of jargon or overly long sentences.

Finally, journal editors as the ultimate arbiters have great influence on readability. 
On the one hand, they can use their journals’ author guidelines to explicitly encour-
age authors to strive for readability, and the reviewer guidelines to sensitize review-
ers for this matter. Of course, editors can also, and even more directly and emphati-
cally than reviewers, enforce readability. On the other hand, editors can support 
authors in crafting readable abstracts. For instance, they could relax abstract word 
count maxima. This might, for example, allow authors to compose more easy-to-
read sentences instead of fewer ones that are long and cumbersome to read. Editors 
can also introduce structured abstracts, which have been shown to help readability 
(Hartley 2003; Hartley and Benjamin 1998). Finally, they can follow the lead of the 
Strategic Management Journal (and other journals outside the field of management; 
Kuehne and Olden 2015) and offer “managerial summaries” in addition to tradi-
tional summaries. A quick comparison of the average readability (FRE) between the 
two abstract types (preprocessed) for the seven articles published in a recent issue 
(August 2019) revealed that whereas the traditional research abstracts yielded a 
score of 19.93, the managerial summaries achieved a substantially higher readability 
of 31.34. Anecdotal evidence from conversations with various management scholars 
even suggests that many read the managerial summaries first to decide if reading the 
regular abstract is even worth their time and effort.

3  Such tools are available, for example, at https://​www.​reada​bler.​com/ or https://​app.​reada​ble.​com/.

https://www.readabler.com/
https://app.readable.com/
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7.3 � Limitations and further research

As every empirical research project, this article has limitations. Some of them are 
shared between the original study and this replication. These include, for example, 
the potential concern that the employed readability measures may not capture every 
facet of readability (Benjamin 2012). For instance, the length of causal chains influ-
ences readability (Otero et al. 2004) but is not assessed in either FRE or NDC. Also, 
readability measures and subjective assessments of readability may not necessarily 
concur (Griesinger and Klene 1984).

On a technical note, there are likely slight differences in preprocessing and poten-
tially in the calculation of readability measures between the original study and 
this replication. Despite use of the exact same formulas, differences may arise, for 
example through differences in determining sentence, word, and syllable counts, 
all of which are nontrivial problems in natural language processing that have each 
attracted research interest in their own right (He and Kayaalp 2006). Nevertheless, 
such slightly different calculation procedures are very unlikely to produce substan-
tially diverging results. The fact that the correlation between FRE and NDC as 
observed in my dataset and that of Plavén-Sigray et al. (2017) are highly similar, and 
that my measures correlate strongly with those obtained from a commercial service 
suggests that differences in measures are unlikely to distort results.

A further limitation is that at least a part of the observed decrease in readability 
over time may be driven by an actual increase in the complexity of the content of the 
journals. It might be argued that some journals in the sample became more “scien-
tific” and less “practitioner-focused” over time. It would be interesting (and would 
likely enable provocative research) to design a measure for the scholarliness of a 
journal without relying on measures of mere text complexity or readability.

An additional limitation is that I could not re-create a meaningful analysis that 
would assess how strongly the readability of abstracts correlates with the readability 
of full articles. In a supplementary analysis, Plavén-Sigray et al. (2017) selected six 
open access journals to address this question for their fields of interest. The selected 
journals make their articles available in HTML format and could thus be compara-
bly easily downloaded and analyzed. Unfortunately, there are not a sufficient number 
of open access journals in the field of management and organization research that 
(1) are of adequate quality to be comparable to the journals I analyzed and (2) make 
the full text of their articles available in a format that lends itself to easy processing. 
It is worth noting that Plavén-Sigray et al. (2017) do not consider this analysis to be 
the centerpiece of their study and caution the reader that their selection of journals 
is limited to relatively young ones, and thus not representative of their journal selec-
tion in their main analysis. Thus, the absence of a comparable analysis in my repli-
cation is likely not critical, but future researchers with access to a sufficiently large 
corpus of full-text articles might wish to explore the linkage between readability of 
abstracts and articles for the field of management and organization research.

Final potential limitations stem from limited data availability. While Web of Sci-
ence contains data going back to 1980, abstracts appear to be available only from 
1990 on. The observed time frame of about 3 decades is thus shorter than that of 
Plavén-Sigray et al. (2017). Nevertheless, it is a substantial time frame, and given 



	 L. Graf‑Vlachy 

1 3

the changes the field of management and organization research underwent since the 
1990s, I contend that my analysis is still meaningful. Still, it would of course be 
interesting to study whether the observed trends hold true even for articles published 
before the beginning of my sampling timeframe.

Future opportunities that go beyond the immediate limitations of this study 
abound as well. For instance, it could be interesting to see if an author’s gender or 
an author team’s gender composition has an influence on readability. Similarly, it 
would be fascinating if authors’ academic seniority or the status of their institution 
has an influence on readability. Relatedly, various diversity aspects within an author 
team might help explain readability.

Finally, it is noteworthy that not all sampled journals exhibited a consistently 
negative trend in all readability measures. The Academy of Management Journal, for 
example, even showed a slight upward trajectory regarding the FRE measure. Future 
researchers might thus conduct in-depth analyses of the editorial teams or editorial 
policies of such exceptional cases.

In sum, this article suggests that there is an opportunity and a need for us, as 
management and organization scholars, to strive for improved readability in our 
field. Making abstracts easier to read is in the interest of authors who may enjoy 
greater reception of their work (Freeling et al. 2019), and it is also not against the 
interests of journals, as there is no adverse effect of readability on journal prestige 
(Hartley et al. 1988). Finally, it most certainly is in the interest of our readers. Let’s 
keep it simple.
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