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Abstract  
The FAIR principles as a framework for evaluating and improving open science and research data 

management have gained much attention over the last years. By defining a set of properties that 

indicates good practice for making data findable, accessible, interoperable, and reusable (FAIR), a 

quality measurement is created, which can be applied to diverse research outputs, including research 

data. There are some software tools available to help with the assessment, with the F-UJI tool being 

the most prominent of them. It uses a set of metrics which defines tests for each of the FAIR 

components, and it creates an overall assessment score.  

The article examines differences between manually and automatically assessing FAIR principles, shows 

that there are significantly different results by using national election studies as examples. An 

evaluation of progress is done by comparing the automatically assessed FAIRness scores of the 

datasets from 2018 with those of 2024, showing that there is only a very slight yet not significant 

difference. Specific measures which have improved the FAIRness scores are described by the example 

of the Politbarometer 2022 dataset at the GESIS Data Archive. The article highlights the role of archives 

in securing a high level of data and metadata quality and technically sound implementation of the FAIR 

principles to help researchers benefit from getting the most of their valuable research data. 
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Introduction  

Good data documentation is indispensable for working with research data. It is especially important 

when using data that was collected or gathered by other researchers; knowledge about the data 

collection procedures, applied concepts, data cleaning and transformation steps, and decisions by 

principal investigators along the way is necessary to fully understand the findings and implications. In 

recent years, the movement for more research transparency has grown considerably, partly due to 

discovery of errors and scientific misconduct (Christensen et al., 2019; Freese & Peterson, 2017).  

Open science and requests for a transparent process of the scientific endeavor led to several 

improvements with the availability and re-usability of research data. Social science data archives such 

as the ICPSR in the U.S., GESIS – Leibniz Institute for the Social Sciences in Germany, or the UK Data 

Archive have existed for decades. In addition, research data centers as well as more generic 

repositories for research data have emerged in recent years (e.g., Zenodo2, Figshare3, Dataverse4, and 
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the Open Science Framework OSF5). All these services support the documentation of research data, 

however in different degrees of granularity. For all of these services, it is clear that well-done data 

documentation and provision of research data is costly and needs considerable resources (Perry & 

Netscher, 2022). But cases of fraud in more than only a few disciplines (Christensen et al., 2019) and 

acknowledgement for the value of data have led to considerable improvements in data curation, 

documentation, and access. Increasingly also research funders develop guidelines and regulations that 

support data archiving, metadata documentation, and data sharing (American Economic Association, 

2024; Deutsche Gesellschaft für Soziologie, 2019;U.S. National Science Foundation, 2018; 

Wissenschaftsrat, 2020). 

Especially in the political science domain, there is a collective understanding and expectation for 

journals  to have a policy that requires authors to deposit the data underlying their article findings at 

a trusted archive or data repository and make it available for independent scrutiny (DA-RT, 2015). It  

was found that data availability is much higher for articles published in journals with a data sharing 

policy in place (Key, 2016; Zenk-Möltgen et al., 2018). Some policies also require independent 

verification of the results and sometimes provide staff at the journal to conduct this work. 

Literature review 
The FAIR principles have been developed as ‘guiding principles for findable, accessible, interoperable, 

and re-usable data publishing‘6 within the FORCE11 scholarly community initiative (Wilkinson et al., 

2016). With the FAIRsFAIR (Fostering Fair Data Practices in Europe) project (Devaraju et al., 2022), the 

FAIR guiding principles were established in practice as an open standard for evaluating the findability, 

accessibility, inter-operability, and re-producibility of research data. Evaluation of datasets against 

these criteria have initially been done manually (Bishop & Hank, 2018; Eder & Jedinger, 2019; Guillot 

et al., 2023; Maxwell et al., 2021). Most evaluations in the domains of political science or sociology, 

but also across disciplines (Stall et al., 2019), came to the conclusion that more needs to be done to 

make the used research data findable, accessible, interoperable, and reusable (Betancort Cabrera et 

al., 2020). Efforts have also been undertaken to balance requirements of openness with privacy 

requirements that regularly exist in the social sciences (Borgesius, et al., 2016).  

Based on these developments, automated testing tools were developed to assess the ‘FAIRness’ of a 

given dataset. For an overview of manual and automatic solutions for evaluation, see the FAIRAssist7 

list. The most prominent automatic tool is the F-UJI tool (Devaraju & Huber, 2021) which can be used 

as a stand-alone implementation or via the provided website8. It is mainly dependent on persistent 

identifiers (or at least URLs) for the datasets and produces detailed test metrics as well as an overall 

FAIRness score. A comparison of different automatic FAIR assessment tools came to the conclusion 

that there are significant differences in the design, implementation, and documentation of the 

evaluation metrics for the tools (Sun, et al, 2022). 

Assessments for several domain specific research datasets have been done in previous research 

(Alaterä et al., 2022;  Petrosyan et al., 2023; Sofi-Mahmudi & Raittio, 2022). However, the automatic 

assessment has also been criticized as not being able to evaluate the quality of metadata or if 

metadata is ‘rich’ and domain-specific enough to enable reusability (Musen et al., 2022). This criticism 

is certainly valid for a comparison between automatic assessments to a review of metadata conducted 

by an expert in the fields looking at a small number of datasets. But the automatic procedures allow 
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the evaluation of a large number of datasets in a standardized way. And given that the metrics were 

developed within a broad framework of stakeholders and with large support of the scientific 

community, it can be assumed that they represent at least some basic common understanding of 

documentation quality (Devaraju et al., 2021).  

However, it remains unclear if progress has happened with research data transparency over the years. 

To evaluate this question, automatic measurements which are using clearly defined tests might be 

suitable, even if they cannot perform a qualitative evaluation or determine whether humans are 

satisfied with the level of data documentation and availability. The aim of this article is therefore to 

find out if a valid evaluation of FAIRness can be done by an automatic assessment, if a comparison of 

these assessments over time can show improvement, and how data archives and repositories can 

contribute to this.  

Research design  
Using well-known research data seems highly appropriate for a comparison between manual and 

automatic assessments and for evaluation of progress over time. Therefore, the national election 

studies used by Eder and Jedinger (2019) are employed for the current paper as an example, since 

they represent a selection of highly relevant and well-curated social science datasets. To illustrate 

improvement measures, a single dataset from the GESIS Data Archive is selected from the same area 

of election studies, namely the Politbarometer 2022 (Forschungsgruppe Wahlen, Mannheim, 2023). 

Based on workflows for using the DDI-Codebook and DDI-Lifecycle metadata standards, GESIS has 

provided good quality documentation for archived datasets for many years (Akdeniz and Zenk-

Möltgen, 2017; Perry et al., 2019; Zenk-Möltgen, 2012; Zenk-Möltgen, 2023). Recent work has shown 

that improvements can be made when using the FAIR criteria and automatic assessments like the F-

UJI tool (Saldanha Bach et al., 2023). In addition, it needs to be discussed which of these improvements 

are simply technical and which do really contribute to higher quality of documentation and thus 

contribute to more transparent science. 

Given these considerations, this paper will look at election data as an example for the social science 

domain and will focus on the following research questions: 

• Q1: Are there differences between the evaluation of FAIR criteria with automated tools as 

compared to manual procedures? 

• Q2: Has the FAIRness of research data changed considerably over the six-year period between 

2018 to 2024?  

• Q3: Can data archives contribute to transparent science by implementing measures to 

increase FAIR scores for research data?  

FAIRness evaluation  
For an assessment of the FAIR criteria, Eder and Jedinger (2019) look at eighteen large-scale election 

studies from Western democracies, which cover at least two elections, sample the whole voting 

population and are mainly conducted for academic purposes (see Table 1). They operationalize several 

criteria within each of the four sections, and present tables with explanations for each of the FAIR 

scores, using zero if a criterion is not fulfilled, and one as fulfilled (sometimes also using 0.5 for partly 
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fulfilled). For all the national election studies, they provide the percent of studies fulfilling a score, but 

also as a summary index for each of the four criteria (summing up all operationalized scores of an 

area) (Eder and Jedinger, 2019, tbls. 8–11). However, they do not calculate an overall FAIRness score 

by combining the four indexes.  

ID Study Abbreviation 

1 American National Election Studies (ICPSR) ANES 

2 Australian Election Study AES 
3 Austrian National Election Study AUTNES 

4 Belgian National Election Study BNES 

5 British Election Study (UK Data Archive) BES 

6 Canadian Election Study CES 

7 Danish National Election Study DNES 

8 Dutch Parliamentary Election Study DPES 
9 Estonian National Election Study ENES 

10 Finnish National Election Study FNES 

12 German Longitudinal Election Study GLES 

13 Hellenic National Election Studies ELNES 

14 Italian National Election Study ITANES 

16 Icelandic National Election Study ICENES 

17 New Zealand Election Study NZES 

18 Norwegian Election Studies NES 

21 Swedish National Election Studies SNES 

22 Swiss Electoral Studies SELECTS 

Table 1: List of national election studies 

The overall results from this study in 2018 show that findability of the national election studies is 

rather good, with an overall mean for the findability index of 5.3 (SD=1.88, min=2.0, max=8.0) (Eder & 

Jedinger, 2019, p. 661). Assessing the accessibility, Eder and Jedinger find: ‘Most studies perform well 

(…). However, there seems to be room for improvement in regard to providing information on 

variables omitted (…) and on how to access variables in cases in which country-specific rules (…). 

Additionally, some studies could benefit from providing more extensive reports’ (Eder & Jedinger, 

2019, p. 663). They calculate a mean for the accessibility index of 5.44 (SD=1.79, min=3.0, max=9.0). 

For interoperability, the authors state that ‘the provision of metadata is very good, with very little 

need for improvement’, and note a mean for the interoperability index of 11.94 (SD=1.51, min=7.0, 

max=13.0) (Eder & Jedinger, 2019, p. 664).  The authors conclude that reusability is ‘quite satisfying’ 

with a mean for the reusability index of 4.31 (SD=0.84, min=2.0, max=5.0) (Eder & Jedinger, 2019, p. 

665).   

Method and data  
To answer the first research question ‘Is the evaluation of FAIR criteria with automated tools an 

alternative to manual procedures?’, I look at the same national election studies mentioned in the 

study by Eder and Jedinger (2018). The Eder and Jedinger study used national election studies (see 

Table 1) that were available through 2016. In a next step I searched for the persistent identifier (in this 

case a DOI, Digital Object Identifier) for the latest data availability and performed a F-UJI test for each 

of these studies. The F-UJI tool was used for the automated tests because it is among the most 

prominent tools, it provides detailed documentation for the test results, interprets the persistent 

identifiers as identifiers for the data (Sun et al., 2022), and because it has been found to correspond 
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well with manual assessments (Gehlen et al., 2022). A comparison was then done to show if the 

manually created results reported to summarize the situation in 2018 match these of the automated 

evaluation of the F-UJI tool for the 2018 datasets.  

Using the scores provided by Eder and Jedinger (2019), a sum for an overall FAIRness score was 

computed in addition to the single scores for each of the four criteria. To compare the results of the 

manual assessments to the results of the conducted F-UJI tests, the mean percentage of the maximum 

possible value was calculated for each election study. The frequencies for ten quantiles of the 

percentages were then plotted and compared to allow an overview of the distribution of F-UJI 

percentages. In addition, two-sided t-tests allowed for assessing the significance of the mean 

differences. The Shapiro-Wilk test for normal distribution of the differences was checked as well. 

Because summing up four criteria with each one using a different maximum value leads to some bias 

towards the criteria with higher maximum values, the same procedure was applied to produce a 

FAIRness index using equal weight for each of the four criteria. In that way, differences between 

manual and automatic assessments of the same datasets were analyzed. 

To answer the second research question ‘Has the FAIRness of research data changed considerably 

over the six-year period between 2018 to 2024?’, I updated the list of studies with newer rounds 

available until 2024. For seventeen of the eighteen election studies, a newer dataset was found, the 

exception being the Estonian National Election Study (ENES). For four countries (i.e., Belgium, Italy, 

Norway, Sweden), Module 5 of the Comparative Study for Electoral System (CSES) was used for the 

newer waves. The F-UJI tests were repeated for all available newer datasets (seventeen of eighteen), 

and scores for the single F.A.I.R. criteria (I will use the term F.A.I.R. to indicate the single scores for 

findable, accessible, interoperable, and re-usable) as well as for the combined FAIRness score and 

equally weighted FAIRness score were recorded. 

To get the data for the comparison to 2024, the list of available persistent identifiers (DOIs) was 

researched for the newer datasets. Again, the F-UJI tests were calculated, and results were saved for 

analysis. A comparison of values for each of the four F.A.I.R. components, the overall FAIRness value 

as well as the equal weight FAIRness value was performed in the same way. This involved again 

plotting the distribution of frequencies for ten quantiles, this time for the automatic F-UJI tests for the 

2018 datasets and the tests for the 2024 datasets. Also, t-tests were again used to find significant 

differences in the mean percentage values, and Shapiro-Wilk tests were conducted for assessing 

normal distribution. 

 To answer the third research question ‘Can data archives contribute to transparent science by 

implementing measures to increase FAIR scores for research data?’ I use another example dataset, 

the Politbarometer 2022 study (Forschungsgruppe Wahlen, Mannheim, 2023). The Politbarometer 

survey series has been conducted since 1977 for the German TV network ZDF, and this dataset 

contains aggregated annual data from 1977 through 2022. The GESIS Data Archive creates aggregate 

datasets, documents the data, provides data access, and performs long-term archiving for this series, 

and also for many others (Schumann & Mauer, 2013; Recker et al., 2017). Data and metadata can be 

accessed (Hienert et al., 2019) at the GESIS Search webpage9 as well as through the GESIS 

Politbarometer project webpage10. 
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Since the F-UJI tool assessment relies on machine-readable links for data and metadata, results are 

very much dependent on the availability of standardized metadata. Since GESIS creates standardized 

documentation using the DDI standards11 and controlled vocabularies12 for archived studies (Akdeniz 

& Zenk-Möltgen, 2017), it was expected that the F-UJI assessment score will be high. It turned out that 

F-UJI scores were not as high as expected. To address this issue, GESIS has been working on several 

levels to improve the technical implementation of the standards that are used by the F-UJI tool for 

assessment (Saldanha Bach et al., 2023). By comparing the F-UJI tool assessment of this example 

Politbarometer dataset from an initial test on 3rd November 2023 with a later test on 29th April 2024, 

the effects of technical improvements, as well as effects of standardized metadata can be seen. This 

uses the list of metrics as applied by the F-UJI tool and describes the changes involved to improve the 

evaluation. 

The data and scripts for all analyses have been deposited at a trusted repository and are made 

available for secondary research (Zenk-Möltgen, 2024). The analysis results and figures were produced 

using Stata 18. 

Results 

Comparing manual and automatic FAIRness scores 

A persistent identifier was found for the respective last wave for four of the eighteen election studies 

investigated, even if in the original study by Eder and Jedinger recorded no persistent identifier 

(Danish, Estonian, Icelandic, and Norwegian election studies). This is already an improvement and will 

also help with the F-UJI test that needs this persistent identifier for evaluation. Only the Italian and 

the Canadian Election studies do not provide a persistent identifier. 

The results from the F-UJI tool assessment of the national election studies in 2018 (see Table 2, autom. 

2018) show that the mean values differ quite a lot: findability is quite high (5.78 of 7), and also 

interoperability is high (2.44 of 4), but accessibility is quite low (1.31 of 3) as well as reusability (3.94 

of 10). The overall FAIRness score mean is 11.97 of 24, showing that the election studies get, on 

average, only half of the scores that they could get. Using the equally weighted value for the overall 

FAIRness score, a mean of 13.60 of 24 is only slightly better. We can say that the datasets of election 

studies conducted until 2018 get only mediocre FAIRness values from the F-UJI assessment.  
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National 
Election Studies  

 F-
score 

A-
score 

I-
score 

R-
score 

FAIRness score  FAIRness score 
(equal weight) 

 

Manual 2018 Mean 5.33 5.44 11.94 4.31 27.03 26.92  

 Stddev 1.88 1.79 1.51 .84 4.48 4.65  

 Max 8 10 13 5 36 36  

 N 18 18 18 18 18 18  

         

Autom. 2018 Mean 5.78 1.31 2.44 3.94 11.97 13.60  
 Stddev 0.75 0.54 1.15 1.06 5.17 3.37  

 Max 7 3 4 10 24 24  

 N 16 16 16 16 18 16  

Table 2: Comparing manual and automatic scores for the F.A.I.R. and overall FAIRness of the national 

election studies (values for ‘Manual 2018’ calculated from Eder and Jedinger 2018) 

Comparing the distribution of values between the 2018 manual and 2018 automatic assessment can 

best be done by using percentage values because the maximum values differ for each assessment. 

The results show (see Figure 1) that findability is higher for the automatic assessment. Automatic 

assessed scores for accessibility are rather low, and interoperability is rated at mixed levels for the 

national election studies. Several studies get much lower scores for interoperability with the 

automatic assessment than with the manual one. Reusability is also at quite a low level compared to 

the manual assessment.  

 
Figure 1: Comparing the F.A.I.R percent scores from manual and automatic assessment for the national 

election studies 2018 

We can see in Figure 1 that only for findability does the automatic assessment by the F-UJI tool (lilac 

series) yield higher values than the manual assessments by Eder and Jedinger (red series). For 

accessibility, and very clearly also for interoperability and reusability, values for most election studies 

are lower with the automatic assessment than with the manual assessment.  
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The overall FAIRness scores for the automatic evaluation (see Figure 2) are medium and lower 

compared to the manual assessed values. Giving equal weight to the four criteria does not change this 

picture very much. This indicates that overall FAIRness values will yield lower scores with the 

automatic F-UJI tool assessment than when using a manual approach.  

Figure 2: Comparing the overall FAIRness percent scores from manual and automatic assessment for 

the national election studies 2018 

To see if the differences between the manual results and the automatic results of the mean values are 

significant, two-tailed t-tests were conducted (see Table 3, comparison A-B). Since the assumption of 

normal distribution is required for that, a Shapiro-Wilk test was performed for each comparison.  

National 
Election Studies  

 F-% A-% I-% R-% FAIRness %  FAIRness % 
(equal weight) 

 

A - Manual 2018 Mean .695 .544 .947 .875 .769 .765  

 Stddev .233 .167 .067 .165 .105 .113  

 N 16 16 16 16 16 16  
         

B - Autom. 2018 Mean .826 .438 .609 .394 .561 .567  

 Stddev .107 .181 .288 .106 .123 .140  

         

Comparison A-B M diff -.131 .106 .338 .481+ .208 .199  
 t -1.904 1.575 4.425 8.211 4.429 3.759  

 df 15 15 15 15 15 15  

 p 0.076 0.136 0.001 <0.001 0.001 0.002  

         

Table 3: Comparing manual and automatic F.A.I.R. and overall FAIRness mean percentage values and 

t-tests ( + Shapiro–Wilk test is significant p<0.01 and indicates that the data is not normally distributed 

for this comparison) 

The results for the findability of the 2018 datasets with (A) manual evaluation (M=0.695, SD=0.233) 

and (B) automatic evaluation (M=0.826, SD=0.107) show that findability is higher for the automatic 

assessment, t(15)=-1.904, p=0.076, significant at the 0.10-level. Results for accessibility, 

interoperability, and reusability show lower values for the automatic assessment by the F-UJI tool than 

with the manual assessment (see Table 3, comparison A-B), however, the difference for accessibility 

is not significant. The higher values for mean interoperability and mean reusability with the manual 

assessment are significant at the 0.01-level. Also, the overall percentage scores for FAIRness differ 

significantly for the (A) manual assessment (M=0.769, SD=0.105) from the (B) automatic assessment 
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(M=0.561, SD=0.123), t(15)=4.429, p=0.001. The same is true for the equal weight FAIRness 

percentage. 

These results suggest that the answer to research question Q1 ‘Are there differences between the 

evaluation of FAIR criteria with automated tools compared to manual procedures?’ is that in this case, 

the automatic evaluation with the F-UJI tool gives lower scores than the manual evaluation, except 

for the criterium of findability, where we see somewhat higher scores for the automatic evaluation.  

Comparing automatic FAIRness scores for 2018 and 2024 datasets 

The results from the F-UJI tool assessment of the more recent national election studies in 2024 (see 

Table 4, autom. 2024) show that the mean values also differ a lot: findability is again quite high (5.91 

of 7), and also interoperability is high (2.76 of 4), but accessibility is again quite low (1.47 of 3) as well 

as reusability (4.41 of 10). The overall FAIRness score mean is somewhat better with 13.75 of 24, 

showing that the newer election studies get, on average, more than half of the scores that they could 

get. Using the equally weighted value for the overall FAIRness score, a mean of 14.80 of 24 is again 

slightly better. All these values are slightly higher than the automatic assessed ones from 2018. We 

can say that the newer election studies datasets get moderate percentage scores, and to a certain 

degree better FAIRness values from the F-UJI assessment tool than the 2018 datasets. 

National 
Election Studies  

 F-
score 

A-
score 

I-
score 

R-
score 

FAIRness score  FAIRness score 
(equal weight) 

 

Autom. 2018 Mean 5.78 1.31 2.44 3.94 11.97 13.60  

 Stddev 0.75 0.54 1.15 1.06 5.17 3.37  
 Max 7 3 4 10 24 24  

 N 16 16 16 16 18 16  

         

Autom. 2024 Mean 5.91 1.47 2.76 4.41 13.75 14.80  

 Stddev 0.85 0.57 1.15 1.62 4.66 3.42  

 Max 7 3 4 10 24 24  
 N 17 17 17 17 18 17  

Table 4: Comparing 2018 and 2024 scores from the F-UJI assessment of the national election studies 

Comparing the distribution of values between the automatic assessments by the F-UJI tool for the 

2018 and 2024 datasets can again be done by using percentage values. The results show (see Figure 

3) that findability is nearly the same for both assessments (except that one study seems to be less 

findable in 2024). Assessment scores for accessibility have slightly improved, and interoperability and 

reusability are at higher levels for the newer election studies. We can see in Figure 3 that for all 

separate indices of findability, accessibility, interoperability, and reusability the assessments for the 

newer datasets (yellow series) yield higher values than for the older datasets (green series). For 

accessibility, interoperability, and reusability, this result is much clearer than for findability. 

https://doi.org/10.29173/iq1119


 
10/22     Zenk-Möltgen, Wolfgang (2025) The role of FAIR principles in high-quality research data documentation, IASSIST Quarterly 49(2), 
pp. 1-22. DOI: https://doi.org/10.29173/iq1119 

 

Figure 3: Comparing the F.A.I.R percent scores from automatic assessment for the national election 

studies 2018 and 2024 

The overall FAIRness scores for the evaluation of the newer datasets from up to 2024 (see Figure 4) 

are still moderate but somewhat higher compared to the older assessed datasets. Giving equal weight 

to the four criteria of the FAIRness index does again show the same picture. This makes clear that 

there is a slight improvement of the overall FAIRness values for the national election studies that can 

be shown by conducting the automatic F-UJI tool assessment.  

 
Figure 4: Comparing the overall FAIRness percent scores from automatic assessment for the national 
election studies 2018 and 2024 

Differences between the mean results of the older and newer national election studies were again 

evaluated for significance with a two-tailed t-test (see Table 5, comparison C-D), and the Shapiro-Wilk 

test for the assumption of normal distribution. The mean comparison results for all indicators show 

no significant differences. Even if means for the newer datasets are slightly higher for all the single 

(i.e., findability, accessibility, interoperability, and reusability) indicators, none of these differences 
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reach a statistically significant level (see Table 5, comparison C-D). Results for the overall indicators of 

FAIRness and equal weight FAIRness percentage are consistent. 

National 
Election Studies  

 F-% A-% I-% R-% FAIRness %  FAIRness % 
(equal weight) 

 

C - Autom. 2018 Mean .824 .433 .583 .393 .556 .558  

 Stddev .111 .187 .278 .110 .126 .141  

 N 15 15 15 15 15 15  

         
D - Autom. 2024 Mean .833 .478 .667 .420 .589 .599  

 Stddev .123 .198 .294 .142 .130 .141  

         

Comparison C-D M diff -.010 -.044 -.083+ -.027 -.033 -.041  

 t -0.397 -0.745 -1.581 -0.745 -1.240 -1.401  
 df 14 14 14 14 14 14  

 p 0.698 0.469 0.136 0.469 0.235 0.183  

Table 5: Comparing 2018 and 2024 F.A.I.R. and overall FAIRness mean percentage values and t-tests ( 
+ Shapiro–Wilk test is significant p<0.01 and indicates that the data is not normally distributed for this 

comparison) 

These findings indicate that the answer to the second research question ‘Has the FAIRness of 

research data changed considerably over the six-year period between 2018 to 2024?’ is that six year 

later, there is a rather small improvement in the FAIRness of national election.  

Improving FAIRness scores  

Research question Q3 ‘Can data archives contribute to transparent science by implementing measures 

to increase FAIR scores for research data?’ requires examining measures for improving the FAIRness 

scores and a discussion of the contribution of these measures to transparent science. The 

Politbarometer 2022 study (Forschungsgruppe Wahlen, Mannheim, 2023) is used to illustrate some 

of the implemented measures. This study is well suited because it has a comprehensive 

documentation, both in English and German, and is well known and used by many political scientists. 

Table 6 lists for each section of the FAIR criteria the defined metrics and the number of technical tests 

performed by the F-UJI tool (see Table 6, blue section).  For sixteen of the seventeen metrics, tests are 

included. The table also lists the scores that the F-UJI test for the Politbarometer 2022 study achieved 

initially on November 3rd, 2023, before implementing dedicated measures to support the FAIRness 

assessment (see Table 6, orange section). After several technical adaptations and changes in the 

metadata were implemented, a final F-UJI test for the Politbarometer 2022 study was conducted on 

April 29th, 2024, and those results are listed also (see Table 6, yellow section). For an easier overview, 

metrics that improved are indicated by an X in the column titled ‘Improvement’. Overall scores for 

each of the F.A.I.R criteria and the FAIRness scores and percent values are shown in the ‘Total’ columns 

and rows. 

https://doi.org/10.29173/iq1119
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Table 6: F-UJI test comparison on Nov 3rd, 2023, and Apr 29th, 2024 for Politbarometer 2022, https://doi.org/10.4232/1.14103 
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Altogether, FAIRness scores were improved from 12.5 to 18 points out of a maximum of 24, resulting 

in an increase from 52.1% to 75% (see Table 6). This was accomplished by changing data and metadata 

for six of the seventeen metrics. These six improvements are very generic and do not apply only to 

this specific study, as will become clear in the following section. The improved FAIRness score for the 

Politbarometer 2022 dataset moved the study from the ‘moderate’ score category to the ‘advanced’ 

FAIRness score category. The findability score for the Politbarometer 2022 dataset was improved from 

5 to 6 with this measure, leading to the evaluation category ‘advanced’ instead of ‘moderate’. The 

accessibility score for the dataset was increased from 1.5 to 3, leading to the evaluation category of 

‘advanced’ instead of ‘initial’. The interoperability score for this dataset was amended from 2 to 3, 

leading to an evaluation of ‘advanced’ instead of ‘moderate’. The reusability score for the 

Politbarometer 2022 dataset increased from 4 to 6 with these measures, leading to the evaluation 

category ‘moderate’ instead of ‘initial’. 

One general improvement was needed to allow the F-UJI tool to access the metadata: Because the 

GESIS Search webpage is a single page application that uses JavaScript for asynchronously loading 

content after the page has already been delivered to the client (AJAX), the F-UJI tool initially could not 

extract the schema.org metadata that is provided at each DOI landing page. For that reason, each 

landing page was modified so that it contains a FAIR Signposting13 ‘described-by’-link for retrieving the 

schema.org metadata in JSON-LD format, which is supported by the F-UJI tool (and other tools). The 

metadata of the example Politbarometer 2022 dataset is displayed in Figure 5. Subsequent 

improvements for the F-UJI tool assessment were dependent on this first change in the architecture 

of the GESIS Search webpage.  

https://doi.org/do.be/doo


 
14/22     Zenk-Möltgen, Wolfgang (2024) The role of FAIR principles in high-quality research data documentation, IASSIST Quarterly XX(Y), 
pp. 1-5. DOI: https://doi.org/do.be/doo  

 

 

Figure 5: Metadata in JSON-LD format for Politbarometer 2022, https://doi.org/10.4232/1.14103  

Findability 

In the area of findability, F-UJI test scores were improved for: 

- FsF-F3-01M-1 Metadata contains data content related information (file name, size, type).  

- FsF-F3-01M-2 Metadata contains a PID or URL which indicates the location of the 

downloadable data content. 

Since data downloads are already part of the GESIS Search webpage, the information about 

downloadable files, their name, format, size, and URL were available. This metadata was included into 

the JSON-LD metadata, allowing the F-UJI tool to extract this information. Having the name, size and 

type specified led to improvement in the score of the first metric. Providing the URL for accessing the 

dataset resulted in the second improvement, even when the download is possible only for registered 

users.  

The improvement in the findability score is relevant for all studies with downloadable data files which 

are the majority of studies on the GESIS Data Archive.  

Accessibility 

https://doi.org/do.be/doo
https://doi.org/10.4232/1.14103
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In the accessibility category the F-UJI test scores were improved for: 

- FsF-A1-01M-2 Data access information is machine readable. 

- FsF-A1-03D-1 Metadata includes a resolvable link to data based on standardized web 

communication protocols. 

The first improvement for data access information consists of specifying the JSON-LD fields 

‘conditionsOfAccess’ (free text) and ‘isAccessibleForFree’ (controlled vocabulary). This allowed the F-

UJI tool to extract the data access type. Providing this information was easy since this metadata is 

available for all studies at the GESIS Data Archive.  

The second improvement was solved by the implementation of the findability measure of providing a 

URL to the downloadable dataset (see above). A URL starting with ‘https’ is recognized by the F-UJI 

tool as a standard web-protocol and therefore this improvement affects all studies with provided data 

download links.  

Interoperability 

In the interoperability category, F-UJI test scores were improved for: 

- FsF-I3-01M-1 Related resources are explicitly mentioned in metadata. 

To achieve this improvement RDF FAIR Signposting link headers were added into the html source of 

the landing page. This technique helps to identify data resources that are machine-actionable on the 

web, and it allows to specify metadata independently from a specific FAIR assessment tool. This 

change was implemented for all studies archived at the GESIS Data Archive. As a result, the F-UJI tool 

assessments were improved. 

Reusability 

For the reusability category, F-UJI test scores were enhanced for: 

- FsF-R1-01MD-2 Verifiable data descriptors (file info, measured variables or observation types) 

are specified in metadata.  

- FsF-R1.3-02D-1 The format of a data file given in the metadata is listed in the long-term file 

formats, open file formats or scientific file formats controlled list. 

The measure for the first improvement is again due to the findability improvement (see above): 

Providing the data download URL also improves this score for interoperability. Again, studies with 

available data downloads benefit from this improvement.  

The second improvement was possible because the GESIS Data Archive provides most data files as 

SPSS and/or Stata files. The formats for downloadable data files (provided already for the findability 

improvement) need to be specified as MIME types, and both ‘application/x-stata-dta’ (Stata) and 

‘application/x-spss-sav’ (SPSS) formats are recognized as scientific community standards by the F-UJI 

tool. This improvement applies to nearly all studies with downloadable data files, given they have an 

SPSS and/or Stata file available. 

https://doi.org/do.be/doo
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Summary 

Overall, FAIRness score for the Politbarometer 2022 data that were used as a case study, was 

improved from 12.5 to 18 points out of a maximum of 24, resulting in an increase from 52.1% to 75% 

(see Table 6). It becomes clear from the example dataset and the explanations that especially the first 

adaptations for findability are important for allowing the F-UJI tool to better assess the research data. 

For accessibility and reusability, the same measure is relevant and increases the F-UJI score of the 

evaluated resource also for these sections. The increase in FAIRness score was a result of several 

modifications:  providing the downloadable research data files in standardized form with their name, 

format as MIME type, size, and URL, adding the access conditions in machine readable form, and 

including RDF FAIR Signposting link headers. 

Further modifications were discussed, but not implemented, e.g., using a data license that is part of 

SPDX14 would have had an improvement effect for the accessibility score FsF-A1-01M-3 (‘Data access 

information is indicated by (not machine readable) standard terms’). Existing usage regulations15 for 

the GESIS Data Archive do not allow the re-distribution of data by researchers themselves, and 

therefore cannot be used with any of the Creative Commons or other open licenses. However, these 

regulations allow the use of data for research purposes without any further restrictions (depending 

on access class) and should therefore still be considered as enabling transparent research practices. 

Other modifications are still under evaluation, e.g., implementing a formal representation of PROV-O 

metadata that would improve metric FsF-R1.2-01M-2 (‘Metadata contains provenance information 

using formal provenance ontologies (PROV-O)’).  

Discussion and conclusions 
It has been shown that the evaluation of FAIR criteria can be done with automated tools as an 

alternative to manual procedures. However, the resulting FAIRness levels are not comparable, and the 

differences for the mean assessment between both methods are statistically significant (except for 

accessibility). In the case of using the F-UJI tool for an automatic evaluation of the national election 

studies, the resulting values are higher for findability, and lower for accessibility, interoperability, and 

reusability than with the manual assessment.  

Regarding the change that might have happened during the last six years, the F-UJI tool was used for 

an automated FAIRness assessment of the national election studies data. It has been demonstrated 

that there was not much change with the level of FAIRness from the datasets available in 2018 and 

those available in 2024. Slight improvements have been found, and for single studies there might have 

even been considerable improvements – especially in the criteria of accessibility, interoperability, and 

reusability. Overall, there were no significant differences in the average level of FAIRness scores of the 

newer datasets compared to the older ones. 

Potentially, changes in the data documentation or website updates between 2018 and 2024 might 

have resulted in improvements for single studies that were not detected by this comparison (because 

the metrics were all assessed in 2024). However, this kind of improvement would have contributed to 

the difference between manual and automatic evaluation examined in the first step. The higher 

findability score identified in this comparison may explain some of these findings.    

https://doi.org/do.be/doo
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The study has several limitations that should be mentioned. Firstly, the evaluation used a selection of 

very prominent and widely recognized national election studies which are carefully curated and 

documented. Results might look different when including studies that are not as prominent, have 

fewer resources for data curation and documentation, or are not survey data at all. Secondly, several 

metrics rely on technical or metadata standards that are currently not commonly used, such as FAIR 

Signposting or SPDX licenses. With an uptake of those standards for web resources, research data 

might also benefit. Custom implementations of those standards require technical and metadata 

developments, and even large institutions may need years to realize this. 

With the example of the Politbarometer 2022 dataset, the paper describes several modifications that 

led to improved FAIRness scores as measured by the F-UJI tool. This demonstrates that small technical 

changes can have a substantial impact. It may be worth mentioning that the implementation of these 

changes did not require a lot of work by the archive team. Given the significant improvement in 

FAIRness scores, it should be evident that the investment in providing metadata in a suitable technical 

format is worth the effort. But how do these technical improvements contribute to more transparent 

research practices, as asked in research question three? 

Christensen, Freese and Miguel (2019, p. 12) link the question ‘What is ethical research?’ back to the 

foundations laid by Robert K. Merton in 1942 (Merton, 1942). They write that ‘Openness, integrity, 

and transparency are at the very heart of Merton’s influential articulation of scientific research norms’ 

(Christensen et al., 2019, p. 20). However, they also describe the gap between current research 

practices and the scientific ideal and formulate recommendations for research practices in four areas: 

Reporting standards, replication, data sharing, and reproducible workflow (Christensen et al., 2019, p. 

141ff). Except for reporting standards, those areas are also relevant when performing FAIRness tests: 

Replication is only possible with data sharing, which in turn means that the research data is FAIR: 

findable, accessible, interoperable, and reusable. Reproducible workflows become possible when FAIR 

data is the reality. Thus, improving the FAIRness of research data is an essential foundation for ethical 

research practices. 

A certain degree of FAIRness can also be achieved by using unstandardized methods. Making research 

data available upon request or on a website, describing it in a report, and using a commonly used data 

format may already be a first step for some researchers. But given the developments in data science 

and big data, the use of social media data to analyze social phenomena, and given the increasing 

variety, volume, and velocity of change, known as the ‘three V’ (Kockum & Dacre, 2021), a machine-

actionable approach is needed (Jensen et al., 2019; Weller & Kinder-Kurlanda, 2021; Weller & 

Strohmaier, 2014). Further on are developments of artificial intelligence in the social sciences that rely 

largely on machine-accessible data and are increasingly being used (Grossmann et al., 2023). 

Supporting researchers working in such environments requires a research infrastructure that delivers 

FAIR data services. FAIRness indicators provide a standardized way to assess the quality of 

documentation in this respect.  

The F-UJI tool for assessing the FAIRness of research data makes it possible to document the FAIRness 

of research data in a transparent way. As shown in this article, the basis for FAIRness evaluations in 

an automated procedure is usage of open standards that are applied according to principles of open 

science. The openness can be seen when the F-UJI tool performs the assessment based on data and 

https://doi.org/do.be/doo
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metadata that is freely available on the web. Anyone can access the basis for evaluation. The integrity 

is represented by several checks of the F-UJI tool which are validations of the provided metadata, e.g., 

FsF-R1-01MD-3 (‘Data content matches file type and size specified in metadata’), FsF-R1-01MD-4 

(‘Data content matches measured variables or observation types specified in metadata’) or FsF-F2-

01M-3 (‘Core descriptive metadata is available’ checks for defined metadata fields). The transparency 

of the process is enabled by the availability of the F-UJI tool itself as an open source on GitHub under 

the MIT open-source license16 , making criteria for evaluation visible, and allowing users to scrutinize 

each single metric and test included. Data archives and other research data centers can contribute 

considerably to the level of FAIRness of the research data they curate and disseminate, as has been 

shown by the example dataset. 

However, there is more to ethical research practices than implementing measures to achieve the 

highest score of research data FAIRness. Additional things to consider include for example reporting 

standards and transparency in methods for creating scientific results. Archives and other data curating 

institutions can provide scientific data with the highest possible FAIRness levels, and thus can provide 

one piece in the mosaic of the scientific ideal. 
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