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Abstract. Today’s children grow up with easy access to the Web and
respective search engines. However, when children try to inform them-
selves about current conflicts, crimes, etc., general web search engines
might show relevant but inappropriate content. Instead, search engines
specifically aimed at children as searchers try to filter out inappropriate
content or even operate on much smaller, manually curated indexes of
appropriate documents only. To understand whether this is effective, we
compare three general and three child-oriented web search engines based
on a new German evaluation corpus of 50 queries spanning personal, po-
litical, educational, and entertainment information needs of children. For
each query, we annotate the search engines’ top-10 results with respect
to relevance and potential harm—a child-friendly result should be rele-
vant but harmless. Our comparison shows that the child-oriented search
engines effectively remove potentially harmful documents, while the gen-
eral web search engines return more relevant documents at the expense
of significantly more potentially harmful content.
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1 Introduction

Around 70 % of children between 6 and 13 years in Germany use the web [17],
with web search among the most popular applications [27]. Many parents use
protections so that children are not exposed to unsuitable content [27] and search
engines developed specifically for children as searchers aim to provide a safe
environment of only non-harmful content [16,21]. Still, search engines like Google
are more popular among children [3], motivating us to conduct a Cranfield-style
comparison [11,12] of three general and three child-oriented search engines to
understand the current status of web search’s “child-friendliness”.

Children search differently than adults [18], having more difficulties formulat-
ing their queries [28], easily losing focus and getting overstimulated by too much
content [18], and being even more highly biased to only examining the top-
ranked results [29]. Different to standard IR evaluation, child-oriented search
results must not only be relevant, but also be appropriate for children [15]. We
thus create a new evaluation corpus of 50 queries covering personal, political, ed-
ucational, and entertainment information needs of children who recently started
school [17]. The queries purposely cover information needs that might be difficult
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to appropriately present to children, e.g., on wars, climate change, sexuality, etc.
We annotate the top-10 results of three commercial and three child-oriented web
search engines with respect to relevance and potential harmfulness for children.
Our experiments are in German and we publish our queries, judgments, and
the collected search results as the Kid-FRIEND dataset, including DeepL-based
translations to English (manually spot-checked to ensure a reasonable quality).!

An analysis of the judgments in our Kid-FRIEND dataset shows that the
commercial search engines provide more relevant results but they also more
frequently display content that is potentially harmful for children. In contrast,
child-oriented search engines indeed provide safer results but these are also often
less relevant—which exemplifies that there currently seems to be a trade-off
between relevance and child-friendliness. With our work, we aim to follow recent
position papers calling for a more comprehensive examination of the impact
of retrieval and recommendation systems on children [21,32]. Our analyses and
resources are meant to enable further research in this direction.

2 Related Work

We briefly review research on childrens’ search behavior and information needs,
on child-appropriateness, and on existing search engines for children.

Search Behavior of Children. Children usually learn to read and write at age
five to six [27] but search engines and how to properly use them is rarely part
of childrens’ education [26]. Search queries of children often contain spelling
errors [30,26], do not mention some important keywords [30,26] even though
children often formulate long queries in natural language [29]. Children often
formulate many queries in a session but they rarely use query suggestions [31],
probably as typing requires high concentration for children so that they usually
look at the keyboard [18]. Children are less focused on the search engine result
pages, resulting in more “random” clicks and more clicks on ads [18,26,29].

Information Needs of Children. Broder [7] categorized information needs as
(1) informational, (2) navigational, or (3) transactional. Children of age 5 to
11 years mostly submit transactional queries on games, while teenagers between
12 to 15 years mostly search for social media [31]. Many children also search to
conduct schoolwork or to support buying decisions [17].

Criteria for Appropriate Content for Children. Coleman [13] identified four
classes of content not appropriate and potentially harmful for children: (1) ag-
gression (e.g., violence, harassment), (2) explicit sexual content (e.g., pornogra-
phy, sexting), (3) values (e.g., hate speech), and (4) commercial content (e.g.,
advertisements). Exposure to such inappropriate content might unsettle and
frighten children [23,27]. A recent survey found that 6 % of children had observed
depictions of violence, 4 % problematic advertising, and 3 % pornography [17].

! Code and data: github.com/webis-de/ECIR-25 and zenodo.org/records/14684724
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Table 1. Overview of our 50 topics in the 4 domains and the potential harm types
(classes by Coleman [13]) they might expose (v') or not expose (X) to children.

Domain #Topics Aggression Sexual Values Commercials
Education 15 v v v
Entertainment 11 v v v
Personal 14 v v
Political 10 v v

Child-Oriented Search Engines. There are multiple search engines for children as
searchers, with Yahoo! Kids being the first public one from 1996 [6]. Yahooligans
was a search engine for children that was frequently studied [5,6] and the Pup-
pyIR project provided a research framework on building retrieval interfaces for
children [22,14]. Still, most children use Google (91 %), even while many (48 %)
are aware of child-oriented alternatives [3].

3 An Evaluation Dataset for Web Search Kid-Friendliness

The Kid-FRIEND dataset is made up of 50 topics and pools the top-10 results
of six search engines annotated for harm and relevance in German language
including DeepL-based translations to English. We describe the dataset creation
including the construction of topics and their domains, the document corpus,
and the assessment of relevance and harm.

Topic Creation. We manually create 50 topics in German language in personal,
political, entertainment, and educational domains and formulate them so that
all potential harms defined by Coleman [13] are covered. Our topics are in the
TREC-format [19], where each topic consists of a title (what searchers would
submit to the search engine), a description (what searchers actually mean), and
a narrative (describing what makes documents relevant and harmful). We built
our topics to mimic the interests of a child up to grade 4. Gaming and social me-
dia queries are among the most popular searches of children [31], and we include
such information needs into our entertainment category. As their bodies change
while growing up, children also specifically search for those changes [27] that we
include into our personal category. Current political topics, e.g., conflicts, wars,
and crimes, may expose children unintentionally to inappropriate content [27];
we include such information needs in our political category. Additionally, chil-
dren frequently use search engines for school work [17]; we include such topics in
the school category. Table 1 provides an overview of our topics across the four
domains and the potential harms that our topics might expose. For instance, the
14 topics from the personal domain that we formulate might expose inappropri-
ate sexual or commercial content. Please note that the types of exposed harms
are specific to our formulated topics, e.g., we do not have a political topic for
which we think there is a risk of exposure to inappropriate sexual content, as we
did not include such topics (e.g., an information need on abortion).
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Document Corpus. We submit the titles of all 50 topics to three commercial
search engines (Bing, DuckDuckGo, and Google) and three search engines for
children (FragFinn, Helles-Koepfchen, and Seitenstark)? and crawl all top-10
documents as document corpus. We selected the commercial search engines as
they have the biggest market share in Germany (Google has 91 %, Bing has
4.8 %, DuckDuckGo has 0.8%; we had to exclude Ecosia with 0.9% as their
Cloudflare setup blocked automated access [1]). All three child-safe search en-
gines operate small, manually curated indexes (i.e., domain-experts assess which
documents to include, one search engine manually creates keyphrases for every
indexed document). We use all search engines in their default setting, i.e., for
the commercial search we do not activate potentially available flags for child-
safe search to explicitly include documents that might be harmful for children
into our corpus. We crawl the search engine result pages and the documents
with Scriptor?® [20] that aims to build reproducible web corpora. Scriptor uses
a headless browser to render pages (loading javascript, images, etc.) and scrolls
to the bottom of the page waiting until the page is fully loaded before mak-
ing a snapshot that includes the rendered HTML and a screenshot of the page.
We configure a threshold of one minute to render the web pages. A few pages
could not be downloaded within this time limit (e.g., because of infinite scroll)
or were not available anymore (e.g., because the index of some child-safe search
engines were outdated), in those cases, we manually downloaded the pages with
a browser using the save page functionality to download a complete page, using
the Wayback machine* in case a page was not available anymore. We include
the HTML in WARC files and the main content of documents extracted with
resiliparse [4] and create an English version from deepl translations, yielding two
versions of our document corpus.

Pooling for Relevance and Harm. To analyze if search engines allow for child-safe
search, we annotate each of the retrieved top-10 documents for relevance and
potential harm according to the dimensions of Coleman [13]. We use doccano [25]
for our relevance annotators with two in-house native speakers as annotators.
We annotate relevance with labels from 0 (not relevant) over 1 (the document is
on the topic of the information need but does not directly answer it) to 2 (the
information need is directly answered). For children, however, relevance also
depends on the comprehensible communication of the information [33]. As it is
particularly difficult for children to distinguish between credible and untrustwor-
thy sources, information in the results should come from trustworthy sources, as
children tend to trust blindly [26]. Whether something is suitable for children
can be determined by two factors: Is it addressed to children? And is it safe for
children or not harmful to them [15]. The simpler of the two questions, whether
it is aimed at children, can be answered by distinguishing between “children’s
media” and “adult media” [15]. For annotating harm, we also provide labels from

2 https://www.fragfinn.de/, https://helles-koepfchen.de/, https://seitenstark.de
3 https://github.com /webis-de/scriptor
4 https://web.archive.org/
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0 (appropriate for children) over 1 (not appropriate and not potentially harm-
ful) to 2 (harmful). For instance, documents labeled with a harm of 1 are too
complex to be appropriate for children but do not contain content of any of
the four harmful categories defined by Coleman [13], whereas any content from
the harmful Coleman categories is labeled with a harm of 2. Our harm-labeling
schema is inspired by the health misinformation tracks [2,8,9] that also assigned
non-harmful content an harm of 0 so that smaller harm scores in the evaluation
are better (contrary to relevance where higher scores are better, which is suitable
to combine relevance and harm into combined measures [10]).

4 Evaluation

We compare the six search engines using our relevance and harm labels. An ideal
child-safe search engine would show highly relevant documents (i.e., relevance
score of 2) that have no potential harm for children (i.e., a harm score of 0).

Ezperimental Setup. We do not create own retrieval systems and only compare
six search engines as black boxes of which we do not know about their internal
workings. All search engine result pages were crawled from the same server from
the country in the language of the information needs. The crawling was done
without parallelism in around one week. We conduct significance tests contrast-
ing the three child-safe search engines with Google as baseline for relevance and
harm using Students t-test at a p-value of 0.05 with Bonferroni correction.

Evaluation Measures. We report precision at three and ten together with the
reciprocal rank (RR) and the Scaled Discounted Cumulative Gain (SDCG).
SDCG [24] is a variant of nDCG that assumes that a perfect ranking (i.e., all
documents labeled with a score of 2) is possible, even when those documents
are not labeled. Therefore, SDCG fits our scenario well, as we can assume that
for every of our topics enough highly relevant documents exist on the web, even
when they are not included in our corpus, identical for harm, where we can
assume that for each topic also harmful documents exist on the web.

Results. Table 2 shows the results of our evaluation. All three child-safe search
engines retrieve fewer relevant results then the commercial search engines. How-
ever, the commercial search engines also show substantially more results that are
potentially harmful. Bing achieves the highest relevance scores with an SDCG
of 0.781, but also has the highest harm scores of 0.393 in SDCG. The child-
safe search engines show a diverse picture, providing a wide range of possible
trade-offs, e.g., the effectiveness in relevance ranges from 0.121 in SDCG for
Seitenstark to 0.381 for FragFinn. Following the same trend, Seitenstark has the
fewest results that are not appropriate for children (SDCG of 0.005 for harm)
whereas FragFinn contains more non-appropriate results (SDCG of 0.133 for
harm). Importantly, the harm scores of the child-safe search engines originate
from documents that were labeled with a harm score of 1 that indicates that
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Table 2. Effectiveness comparison: an ideal child-friendly search result has high rele-
vance scores and low harmfulness scores (best scores shown in bold). A 1 indicates a
significant difference (Bonferroni corrected) of a child-oriented search engine to Google.

Search Engine Relevance Harm
Type Name P@3 P@10 RR SDCG P@3 P@Q10 RR SDCG
Bing 876 773 931 .781 .688 .651 .859 .393
Commercial DuckDuckGo 669 .648 758 560 .787 .810 .867 .385
Google .957 .835 .924 672 .671 .603 .806 .324
FragFinn 5317 4587 6917 3817 2767 257" 4187 1331
Child Helles-Koepfchen 2577 2297 4367 174" .129" .1197 2097 .060T
Seitenstark 2617 1707 3767 1217 .011" .009" .0287 .005'

documents are not really appropriate for children, e.g., because they are too
complex, whereas commercial search engines also retrieved documents with a
harm score of 2. In all cases, the three child-safe search engines have signifi-
cantly lower relevance scores than Google but show significantly fewer results
that are not appropriate. This is expected, as the child-safe search engines index
only a small subset of the web. However, it remains an interesting open question
if more relevant documents would exist in the child-safe indexes, and if they
would be retrievable via better queries.

5 Conclusion and Future Work

We created an evaluation corpus to compare six search engines on how suitable
they are for children as searchers by labeling results for relevance and potential
harm. Our results show that commercial search engines provide significantly
more relevant search results compared to child-safe search engines. However,
commercial search engines also show substantially more inappropriate content
that might be harmful for children. For future work, it would be interesting to
expand the dataset to more queries and more languages, and as soon as child-
safe search engines are effective on our Cranfield-style datasets, expanding them
to user experiments with children would also be interesting. Furthermore, large
language models could yield as an interesting way to scale the corpus creation,
especially when large language models would be able to label if documents are
potentially harmful for children. This way, a large dataset could be created and
expensive human judgment effort could be focused to a small part that promises
the most potential for improvements. Another interesting line for future work
would be how to improve the effectiveness of child-safe search engines. For this,
it could be interesting to use the responses of commercial search engines with
potentially harmful results as relevance feedback to retrieve from smaller indices
operated by child-safe search engines that contain only non-harmful documents.
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