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Research Spotlight

Web Scraping
A Useful Tool to Broaden and Extend Psychological Research

Felix Speckmann

Social Cognition Center Cologne, University of Cologne, Germany

Abstract: When people use the Internet, they leave traces of their activities: blog posts, comments, articles, social media posts, etc. These
traces represent behavior that psychologists can analyze. A method that makes downloading those sometimes very large datasets feasible is
web scraping, which involves writing a program to automatically download specific parts of a website. The obtained data can be used to
exploratorily generate new hypotheses, test existing ones, or extend existing research. The present Research Spotlight explains web scraping
and discusses the possibilities, limitations as well as ethical and legal challenges associated with the approach.

Keywords: web scraping, Big Data, internet research, internet research ethics

Psychologists are interested in observing and explaining
human behavior. However, much psychological research
happens in artificial laboratory settings, which on the one
hand, leads to high internal validity and allows the testing
of causal hypotheses. On the other hand, however, this
approach cannot answer questions about the real-world
implications of those findings. Those questions could be
answered with field studies, yet psychologists conduct them
less and less frequently (e.g., Sassenberg & Ditrich, 2019), a
trend that will grow even stronger due to the COVID-19 pan-
demic. One way to ameliorate the tension between the lab-
oratory and real-world is by collecting and using online data.

When people use the internet, they leave digital footprints
of their activities (Girardin et al., 2008), sometimes actively
(e.g., posts on social media, message boards, blog posts, etc.)
and sometimes passively (e.g., cookies from visiting web-
sites or entering search terms). As a result, the worldwide
web contains a broad range of data concerning people’s
online behavior. For example, the blogging platform Word-
Press recorded 70.5million new posts and 52.1million com-
ments per month in 2020 (Galov, 2020). Researchers
can take advantage of this rich data source via a variety of
methods: directly downloading complete datasets (e.g.,
downloading COVID-19 data from the Johns Hopkins
University data repository), using application programming
interfaces (APIs) to download specific data points (e.g., using
the Wikipedia API to compare the number of changes
between specific article versions), or by using web scraping
(Singrodia et al., 2019) to access web site data directly (e.g.,
downloading displayed text from blogs). In the following, I
will focus primarily on web scraping, as well as its capabili-
ties and limitations, because it is an accessible and inexpen-
sive means to access web data.

Web Scraping Examples and
Challenges

Due to the multi-faceted nature of web data, research using
web data is also diverse and comes from many different
fields. Previous research using this method has investigated
crowdfunding behavior (Agrawal et al., 2015), how to recog-
nize depression from Twitter activity (Tsugawa et al., 2015),
how to predict personal attributes and traits from Facebook
likes (Kosinski et al., 2013), eating disorders (Moessner
et al., 2018), political preferences (Ceron et al., 2014),
research-methods blogs in psychology (Nicolas et al.,
2019), and motivationally relevant key beliefs (Gordoni
et al., 2019), among other topics.

Many researchers have previously suggested harnessing
web data (e.g., Adjerid & Kelley, 2018; Chen & Wojcik,
2016; Heng et al., 2018; Kosinski et al., 2016), but it seems
that psychology has not yet fully embraced this data source.
One reason might be that for actual big data datasets, anal-
yses often involve machine learning (“algorithms that allow
computers to learn”; Segaran, 2007), which is rarely taught
in psychology. Another possible reason is the heavy focus
on laboratory research in many disciplines of psychology.
Controlled experiments are typically required for causal
claims in psychology, and web data generally does not fulfill
that requirement. Moreover, web data bears the risks of
HARKing (hypothesizing after results are known; Kerr,
1998) if analyzed without a specific hypothesis in mind
(Landers et al., 2016) and the risk of selective reporting
due to the high amount of potentially interesting variables
(Adjerid & Kelley, 2018). Thus, it might appear difficult to
integrate web data into one’s own projects. However, web
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data is not limited to enormous datasets and can potentially
be analyzed using more traditional approaches such as
linear regression. Keeping the aforementioned pitfalls in
mind, psychological research projects can greatly profit
from web scraping.

I propose categorizing web scraping approaches in psy-
chological research into three groups, as shown in Figure 1.
The first approach involves forming a hypothesis and
identifying a source of web data to test the hypothesis,
focusing exclusively on web data and foregoing experi-
ments. In this case, web scraping is the only method of data
acquisition. The second approach involves exploring web
data with web scraping to generate hypotheses that can
be (experimentally) tested in follow-up studies. The third
approach starts with postulating a hypothesis, then testing
the hypothesis (experimentally) using traditional data col-
lection to subsequently corroborate the finding with web
data acquired through web-scraping, extending the find-
ings, and providing real-world context and/or applications.
The web scraping procedure differs between these
approaches insofar as selecting a suitable dataset depends
on the sequence of steps involved. When using web scrap-
ing exploratorily (first step), any interesting dataset can be
selected, whereas web scraping after hypothesis generation
(second or third step) restricts the selection of suitable data-
sets for testing the hypothesis. Furthermore, approaches 1
and 3 benefit from preregistration. Strictly speaking, there
is no proof from a reader’s perspective that web-scraping
data collection followed hypothesis generation, as much
web data (e.g., from archives) is readily available without
time stamps. However, from a writer’s perspective, plan-
ning the analyses, deciding on the hypotheses, and choos-
ing what data to use before looking at any data can
facilitate a structured research workflow and help prevent
HARKing. As there are good tutorials available for learning
the actual coding involved in web scraping (e.g., for
R: Bradley & James, 2019), I instead want to illustrate the
workflow of how one might integrate web scraping into
one’s own projects and the concrete steps involved, follow-
ing the first approach (see Figure 1) outlined above, using a
straightforward example.

Predicting Politicians’ Liking From
Their Frequency of Occurrence in
Online News (Showcase)

In this project, we examine the relationship between the fre-
quency of mentions of politicians in online news and their
popularity. Similar to the phrase “There is no such thing
as bad publicity”, it could be that higher media presence
generally increases the liking of the people depicted, regard-
less of content or valence. This effect would be similar to a
mere exposure effect (Zajonc, 1968) in that simply the act of
repeatedly mentioning politicians increases liking towards
them. Moreover, if the effect exists, we are interested in
what function (linear, polynomial) best describes the
relationship between exposure and liking. To test these
hypotheses, we decided to web scrape online news from
previous years and to download a publicly available dataset
about voting behavior (see Forschungsgruppe Wahlen,
Mannheim, 2020).

To obtain the relevant online news data, we used web
scraping to download all articles from Spiegel Online
(now only: “Spiegel”, one of the most important German
online news websites) from 2006 to 2019 using R (R Core
Team, 2020), RStudio (RStudio Team, 2020) and the
R package “rvest” (Wickham, 2020). In the next paragraph,
I will explain our procedure for scraping the data from
2006. I will indicate the corresponding lines in our code
for each step, which is available on the Open Science
Framework (OSF; at https://osf.io/6gqkf/).

Scraping Online News From Spiegel Online

Generally, the best procedure is often to start small and
expand from there when using web scraping. For example,
rather than trying to scrape a whole year of news articles at
once, it makes sense to first write code to scrape a single
news article and then expand that code to include a whole
day, a month, and a year of articles, which is what we did in
our project. Concretely, we first wrote code to scrape a sin-
gle news article. After loading all required libraries (ll. 2–6),
we used the “rvest” package to download the HTML file of
a single article (l. 12). This file contained all relevant text we
wanted to extract, but we still had to specify which parts we
wanted to scrape and how to extract them. There are
several ways to target only specific parts of an HTML
document, of which we used the following two. First, for
the headline and subtitle, we specifically addressed the part
of the document containing the headline or subtitle (using
Xpath, see ll. 14–17 and ll. 19–22). Second, for the introduc-
tion and the main article, we specified certain conditions
that the text had to meet to be targeted. For example, we

Figure 1. Three different approaches to integrating web scraping into
psychological research projects.
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only considered text that the website creator marked with a
certain ID (l. 29) and that was also formatted in a specific
style (CSS selector, see l. 33). By combining multiple condi-
tions, it is thus possible to target very specific parts of a
large amount of text and exclude other parts such as adver-
tisements and navigation bars. After cleaning and combin-
ing all extracted text (ll. 25–84), we had successfully
obtained all relevant parts of the article: headline, subtitle,
introduction, and main article.

After finishing the code to download a single article, we
wanted to apply the same code to download all articles pub-
lished in 2006. To accomplish this, we made use of the
structure of the Spiegel Online news archive. All articles pub-
lished on a given day can be accessed via the archive page
for that day. The URL of this page contains the day, month,
and year (e.g., https://www.spiegel.de/nachrichtenarchiv/
artikel-01.01.2006.html). By using the “rvest” package to
filter all downloaded text for URLs leading to news articles,
we created a list of URLs for all articles published on a
single day (ll. 125–130). Applying our previous code to this
list provided us with all articles of a single day. However,
to obtain a whole year’s worth of articles, we needed to
go one step further. As previously mentioned, the URLs
for archive pages all contain their respective dates. We
replaced the numbers for day and month with the variables
“j” and “i” [i.e., “https://www.spiegel.de/nachrichtenar-
chiv/artikel-j.i.2006.html” and used a loop function to
access all archive pages one after another (ll. 102–113)].
Concretely, the loop function replaces the variables with
numbers (e.g., j = 3 and i = 2 for March 2nd) and tries to
access the resulting URL. By setting i to all numbers from
1 to 12 and j to all numbers from 1 to 31 (depending on
the month), we accessed the archive pages for all days of
the year 2006 and downloaded all corresponding articles.

The resulting data contained the website name, date of
the article, headline, subtitle, abstract, and full article for
41,024 news articles published on Spiegel Online in 2006.
By repeating the above process for other years and match-
ing the resulting datasets with the voting behavior data, we
formed a dataset that could provide insight into the rela-
tionship between politicians’ exposure to online news and
people’s liking for them. For example, one could examine
the correlation between an individual’s popularity and the
number of times they were mentioned.

Limitations, Legal and Ethical
Considerations

Of course, web scraping has its limitations. Because psycho-
logical research usually focuses on the individual, but web

data comes in many different shapes, it can be difficult to
combine the two. When analyzing how users post on mes-
sage boards, for example, it may be difficult to acquire fur-
ther data (such as demographics or personality) about each
user to analyze jointly with their messages. Even though it
may be difficult to capture different variables from the
same individual, it is still possible (e.g., see Kosinski et al.,
2015; Matz, 2021, for research using Facebook). Another
problem with collecting data from individuals is that this
data is usually not from a representative sample. For exam-
ple, Twitter’s US user base is younger, more educated, and
more likely Democrat than the general US population
(Wojcik & Hughes, 2019). Furthermore, it is often unclear
whether online content is created by human beings or com-
puters. For example, product reviews or social media posts
might be written by bots, which is something to keep in
mind when collecting these types of data.

Apart from these technical challenges, web scraping also
comes with additional ethical and legal challenges. Web-
sites often explicitly forbid the automated screening of their
content in terms of service (e.g., Facebook), but even if they
do not, it is often debatable if certain content is ethically
permissible to scrape (for a recent and comprehensive over-
view, see Franzke et al., 2020). In psychological research,
participants usually give their explicit informed consent
before any data is recorded. When people leave digital
traces on the internet, researchers typically do not explicitly
consent to use these data. This poses an ethical dilemma
(Franzke et al., 2020) which can only fully be solved by
acquiring people’s consent before collecting their data. If
that option is not possible, one should refrain from scraping
identifying content and/or pseudonymizing all data. Fur-
thermore, to avoid copyright and privacy issues, my recom-
mendation is only to upload web scraping code, but never
scraping data directly to data repositories. Due to national
differences in laws and ethics policies, web scraping pro-
jects should also be cleared through the University’s
research ethics processes and other relevant research
governance departments.

Conclusion

In summary, web scraping is an inexpensive and easily
accessible tool that can be used in psychological research
to exploratively generate hypotheses, test hypotheses, or
extend existing (laboratory) findings. In this article, I
suggested three ways in which web scraping may be
included in psychological research and showcased the
workflow of an example project. Although there are some
constraints as well as ethical and legal challenges to keep
in mind, in the future, hopefully, more projects will make
use of this promising method.

�2021 The Author(s). Distributed as a Hogrefe OpenMind article under
the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)
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