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ABSTRACT
Children often interact with search engines within a classroom
context to complete assignments or discover new information. To
successfully identify relevant resources among those presented on
a search engine results page (SERP), users must first be able to com-
prehend the text included in SERP snippets. While this task may be
straightforward for an adult user, children may encounter obstacles
in terms of readability and comprehension when attempting to
navigate a SERP. Previous research has demonstrated the positive
impact of including visual cues on a SERP as relevance signals to
guide children toward appropriate resources. In this work, we ex-
plore the effect of supplying visual cues related to readability and
text difficulty on children’s (ages 6-12) navigation of a SERP. Using
quantitative data collected from user-interface interactions and
qualitative data gathered from participant interviews, we analyze
the impact of these visual cues on children’s selection of results on
a SERP when carrying out information discovery tasks.
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• Social and professional topics → Children; • Information
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1 INTRODUCTION
Children in elementary classrooms are often tasked with assign-
ments that require the use of search engines (SE) to retrieve informa-
tion from online resources [5, 31]. For this, they prefer mainstream
SE like Google or Bing over SE explicitly tailored to serve children
[5, 11, 14, 18]. Mainstream SE, however, have been designed and
optimized for adults and, consequently, may not address certain
aspects of a Search Engine Results Page (SERP) that affect how
children search for, retrieve and use information [4, 9–11, 22], in-
cluding those related to text comprehension and readability (the
ease with which a reader can understand the text’s content, i.e.,
vocabulary and syntax).

Locating resources online requires that users scan and under-
stand the text presented on a SERP, a process that includes reading
and comprehending the snippets provided for each search result. A
SERP snippet is a summary or explanatory text about (and extracted
from) a result’s contents [11]. While results on a SERP are ranked
by their relevance to a given query, relevance algorithms employed
by popular SE do not necessarily take into account the text diffi-
culty or readability of these snippets when determining the most
relevant results and subsequent rank order. This often causes the
top-ranking positions on a SERP to be occupied by results whose
snippets present text that is too complex for the child searcher to
read and understand, regardless of the purpose of the online inquiry,
i.e., for learning or leisure [4, 11]. In turn, this makes it more chal-
lenging for younger searchers — who are known to explore SERPs
sequentially top-to-bottom [24] — to complete their information-
seeking tasks because they often encounter incomprehensible or
unreadable resources on the SERPs generated in response to their
queries [9, 11, 13].

To assist children in finding information online, some researchers
have proposed incorporating visual cues on a standard SERP to
visually signal relevance; these cues help guide children to resources
online that are most relevant to them [2, 24]. While previous studies
[2, 24] underscore the value of visual cues in helping children better
understand relevance and navigate ranked results on a SERP, there
is a notable gap in research investigating the effect of visual cues
on other factors that affect children’s online search experiences.
We posit that, when children are the primary stakeholders, text
readability is a cornerstone factor in the context of web search.
Thus, guiding SERP exploration toward resources children can read
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and understand is a must — particularly within an educational
context.

Inspired by the use of visual cues to help children identify rele-
vant SERP results [24], we explore the effect of visual cues related to
comprehension and readability on children’s exploration of SERPs.
Using the four-pillar framework for designing and evaluating infor-
mation retrieval systems for children presented in [23], we define
the pillars for this study as: children aged 6 to 12 make up the user
group, web search for the classroom context serves as the environ-
ment, information discovery is the task, and visual cues signaling
comprehension and readability are employed as the strategy.

We then pose the following research question (RQ): On a SERP,
how do visual cues related to comprehension and readability affect
children’s choices of which result(s) to pick? To address this question,
we conducted a user study (n=18) in which we asked child partici-
pants to conduct online inquiry assignments related to the primary
school curriculum using different interfaces: a standard SERP and
two SERPs extended with visual cues related to readability and
comprehension based on (1) five hard words (algorithmically de-
termined and aligned with educational development stages, §3.1.1),
and (2) reading grade level (formulaically calculated, §3.1.2).

Outcomes from this study show a clear preference by the par-
ticipants for the “help” afforded by readability visual cues over the
absence of help when no visual cues are present. Both quantita-
tive and qualitative data collected suggest changes in children’s
SERP navigation habits during information-discovery tasks for the
classroom context, as well as active engagement by children with
the SERPs’ visual cues and the information provided by them. This
indicates that readability visual cues are helpful signals of text read-
ability and have the potential to impact the SERP navigation habits
of young searchers still learning to read and develop web search
skills.

With this initial exploration, we focus our efforts on assessing
whether the addition of visual cues related to comprehension and
readability affects children’s decisions of which SERP result(s) to
examine. We do not directly gauge if children’s web search expe-
riences are positively or negatively affected by these visual cues
in this iteration of our study. However, we anticipate that insights
gained emerging from this research can inform future efforts aimed
at enhancing children’s web search experiences.

2 RELATED WORK
This work is rooted in two areas of research with relevant prior
work, which we describe below.

Children’s Information Retrieval and Search Engine Use. The de-
sign of effective strategies for improving children’s online web
search experiences has become an important area of research in
an increasingly technological world. Besides exploring and using
content filters to limit inappropriate content, studies have inves-
tigated several aspects that affect children’s experiences when us-
ing SE, including children’s query formulation and search behav-
iors, SE interface design, and relevance ranking of SERP results
[3, 5, 13, 17, 27, 31, 37].

Algorithmic relevance is employed by SE to rank retrieved results
in order of relevance to a given query [9].Whilemuch of the existing
research regarding the optimization and effects of relevance ranking

for items on SERPs is focused on adult users, there have been more
recent efforts towards child-centric relevance ranking [3, 5, 13, 27,
31]. Gwizdka et al. [17] investigated children’s query analysis, click
behavior, and thought processes when using a SE, finding that
both younger and older children have misconceptions about the
ranking of results on a SERP. Children often exhibit linear behavior
when exploring a SERP or gravitate towards top-ranked results
regardless of a result’s relevance to their query or information needs
[9, 37]. This work illustrates the need to provide better support
for children in their development of search literacy and informed
SERP navigation habits, where search literacy can be defined as the
“ability to identify, locate and effectively use information” presented
on SERPs [21]. Collins-Thompson et al. [13] explored the effect of
incorporating both the estimated reading level difficulty of result
snippets as well as the estimated reading level ability of a given
user into SERP ranking algorithms; the authors assert that reading
level features serve as valuable signals for relevance, suggesting
that readability information could contribute to the development
of improved SERP navigation habits.

Although approaches to alter rankings to prioritize education-
friendly, child-suitable and readable results exist [3, 27, 31], there
has been less focus on using this information to provide children
with “hints” that could help guide their navigation towards results
they can comprehend and that are relevant to their unique infor-
mation needs. By providing visual cues that inform children of
potential text readability, their navigation habits may shift as they
become more informed searchers.

Readability Assessment & Text Difficulty Estimation. If a child
is unable to read and comprehend the information presented on
SERP snippets, then these results become useless. Consequently,
comprehension and readability of SERP snippets become key factors
influencing children’s ability to effectively navigating SERPs. As
demonstrated by Allen et al. [1], determining which strategy to
use to estimate the level of difficulty of a text in the web search
context is not an easy feat—different strategies result in different
outcomes, which could affect the overall search experience. These
strategies range from traditional formulas like Flesch-Kincaid [29]
and Fry [16] that analyze shallow linguistic features like syllable
counts, sentence length, and word complexity [26] to more complex
methods involving language models and handcrafted linguistic
features that take into account more complex lexical and semantic
features of language [6, 8].

Regardless of the strategy employed, readability assessment
methods are not without flaws–they are significantly affected by
text length (performing worse on shorter texts) and often produce
estimations that are several grade levels off of the intended grade
level of the text [8, 20, 28]. Even more, the readability estimations
are often used only behind the scenes within mechanisms that are
unknown or not visible to a user, so users cannot directly benefit
from these calculations. By providing visual cues that estimate the
readability of the text on a SERP, these calculations may help inform
children’s decisions of which results best meet their information
needs.
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3 METHOD
For young SE users – more particularly, those still learning to read –
navigating a SERP requires different comprehension strategies than
those of their adult counterparts. Children’s vocabularies (both
in terms of knowing a word and being able to read/spell it) are
not as developed or robust as most adults’, so comprehension of
online materials becomes a task of finding resources that are, first
and foremost, readable. As is demonstrated in previous research
[3, 13, 27, 31], leveraging in the retrieval and ranking process the
estimations of the reading level of the indexed resources, and even
the reading level of the searcher, can help provide children with
more suitable materials. Still, while readability information may
impact the ranking position of retrieved resources, this information
is not revealed to the searcher.

In the rest of this section, we offer details of the user study we
conducted to probe the degree to which, if any, visual clues related
to readability and comprehension could impact the search habits
of young searchers.

3.1 Cues
To help inform children’s SERP result selection process, we pro-
posed augmenting SERPs by including in each SERP snippet a visual
cue related to readability. Specifically, we consider two types of
readability cues: (1) the display of five challenging words, deter-
mined according to the identification of specific word patterns
characteristic of more advanced reading levels [7], and (2) a simple,
rounded readability score, determined by the Spache-Allen formula
[1].

3.1.1 Challenging Words. Within the classroom, teachers aim to
provide reading materials containing vocabularies with which stu-
dents are approximately 95% familiar, resulting in around 5% of the
words being unfamiliar or advanced [25]. In this way, students have
the tools to understand and comprehend the majority of a piece of
text but are still challenged to learn more difficult words with more
complex linguistic patterns using contextual clues. To determine
what those more challenging words may be and how to identify
them, we turn to research in the field of education.

The Simple View of Reading posits that a child’s reading ability is
the product of their language comprehension and decoding skills
[19], where decoding refers to a child’s ability to recognize a word
as a meaningful combination of its linguistic components [36]. In
other words, the process of learning to read starts with the basic
connection of spoken language to letter symbols on a page and
progresses from simple word recognition (i.e., decoding) towards
syntactic and semantic understanding of phrases and sentences to
derive meaning from text (i.e., comprehension) [19]. Educational
researchers have outlined the order in which readers typically learn
the different word and spelling patterns, moving from straightfor-
ward letter-sound correspondences (e.g., adding the letter “e” to the
end of “car” changes the vowel sound), to more complex patterns
that contain information about both sound and meaning (e.g., the
presence of “tion” at the end of a word indicates that it is a noun).
For our purposes, we focus on the specific patterns identified by
Bear et al. [7] inWords TheirWay, where four stages of orthographic
development are defined: Letter-Name Alphabetic, Within-Word
Pattern, Syllables & Affixes, and Derivational Relations.

Words Their Way characterizes each development stage based
upon the orthographic patterns learners in this stage have mastered,
and which they still need to learn [7]. We describe these patterns
below as they provide the foundation for the visual cues used to
assist children in their comprehension of information presented on
a SERP.

Letter-Name Alphabetic. In this primary stage, learners are
just beginning to recognize the connection of speech sounds to
written alphabetic symbols. Learners develop articulation skills
by isolating individual and combination letter sounds, namely af-
fricates (e.g., ch, dr), stop consonants (e.g., b, d, g), voiced/unvoiced
pairs (e.g., b and p, f and v), and continuants (e.g., l,m, r, s, v). Further
patterns include consonant digraphs (e.g., sh in “dish”) and blends
(e.g. sp in “gasp”), preconsonantal nasals (e.g., mp in “dump”), and
short vowels following the pattern of consonant-vowel-consonant
in monosyllabic (single-syllable) words (e.g., the a sound in “bat”).

Within-Word Pattern. In this second stage, learners move to
themore complex recognition of units of speech and patterns within
words that distinguish one from the other: phonemes. Long vowel
sounds that follow the form of consonant-vowel-vowel-consonant
(e.g., the ai sound in “rain”) and consonant-vowel-consonant ending
in e (e.g., the a sound in “gate”) are also explored within this stage.
Learners additionally focus on increasingly complex consonant
clusters (e.g., dge in “edge”), basic plural nouns, and irregular past
tense verbs.

Syllables & Affixes. In this third stage, learners start to explore
multisyllabic words, syllable junctures, and stress and accent pat-
terns. Morphemes– meaningful units of language that cannot be
further divided– become an important area of focus in this stage,
with specific emphasis given to inflectional endings (e.g., -ing in
“running” and -ed in “followed”), suffixes and prefixes (e.g., -ness in
“darkness” and -ify in “classify”), and compound words.

Derivational Relations. In this final stage, special attention
is given to more complicated affixes like advanced suffixes (e.g.,
-tion in “creation” and -ible in “audible”) and assimilated/absorbed
prefixes (e.g., il- in “illogical” and op- in “opposite”). These more
complex linguistic patterns often signify differences in semantic
meaning and can significantly affect the process of comprehension.

To identify the more challenging words within a snippet that are
characteristic of the latter stages of orthographic development, we
apply algorithmic functions designed and presented by Pinney et al.
[30] to process each snippet and identify specific word patterns
characteristic of the later development stages (i.e., Syllables & Af-
fixes and Derivational Relations). These patterns include advanced
suffixes, assimilated prefixes, compound words, and advanced in-
flectional endings. The presence of these linguistic patterns within
a SERP snippet may indicate that the linked web page text is more
sophisticated and requires a reading ability characteristic of chil-
dren in these later stages of orthographic development, having
implications for readability and comprehension; as such, visibly
emphasizing the more challenging words within a snippet could
aid children in deciding which results to click and which to avoid,
resulting in changes to children’s SERP navigation habits.

To identify the presence of the advanced linguistic patterns in
a given snippet and then determine corresponding “hard words”
to be displayed, we rely on several functions. These functions uti-
lize syllable counts, regular expressions, parts of speech, and IPA
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(International Phonetic Alphabet) translations. IPA provides a stan-
dardized representation of written text to represent oral language
and speech sounds.1 For example, to identify the presence of ad-
vanced suffixes (e.g., adoptable, depository, creation), the function
first determines whether or not a given word contains two or more
syllables, as words containing advanced suffixes are rarely monosyl-
labic. The next step limits the application of this function to words
with noun and adjective parts of speech; advanced suffixes are not
characteristic of other parts of speech. If a word is still a candidate
for this linguistic pattern after these steps, it is scanned for specific
advanced suffixes using regular expressions of IPA translations.
The application of IPA translations over regular alphabetic text
allows the function to account for advanced suffixes that vary in
spelling. For instance, the words musician, evaluation, and com-
mission employ the same advanced suffix “shun” but do so with
different spelling; IPA translation represents all three spellings with
a singular notation: [S@n].

These steps limit the need for text processing to only words that
pre-qualify, resulting in more efficient calculations and quicker dis-
play of content on the interface. Functions are applied sequentially
in descending order of development stages; patterns characteris-
tic of the Derivational Relations stage are identified first, and the
patterns characteristic of the Syllables & Affixes stage are identi-
fied second. Once the amount of “hard words” reaches a maximum
of five words or all patterns have been applied, the list of words
is displayed within the corresponding result box from which the
snippet was extracted (Figure 1b). The number of words calculated
and displayed varies across queries and retrieved results (averaging
at about 1.396 words), but we limit the maximum number to be
displayed to five so as not to overwhelmingly alter the appearance
of the SERP.

3.1.2 Spache-Allen Readability Score. The Spache-Allen readability
score, first introduced in [1], expands the original Spache formula
for readability estimation [34, 35]. This updated Spache-like formula
extends the original vocabulary list which consists of terms deemed
“simple” (i.e., familiar to everyday writing) by explicitly accounting
for more contemporary terms with which children are familiar.

To determine the readability score (i.e., grade level) of a SERP
snippet 𝑆 , we use the Spache-Allen formula in Equation 1. Our
choice of this formula over other popular ones (e.g., Flesch-Kincaid
[15]) is based on the fact that it is more effective when determining
the readability of web texts targeting younger audiences, and its
performance is comparable to other popular counterparts when
estimating the complexity level of snippets (i.e., short texts) [1].

𝑆𝑝𝑎𝑐ℎ𝑒-𝐴𝑙𝑙𝑒𝑛(𝑆) = (0.141×𝑤𝑆/𝑠𝑆 ) + (0.086 ∗𝑑𝑖 𝑓 (𝑆)) + 0.839 (1)

where 𝑤𝑆 and 𝑠𝑆 are the number of words and sentences in 𝑆 ,
respectively. 𝑑𝑖 𝑓 (𝑆) captures the percentage of difficult words in
𝑆 , where a word is deemed difficult if it does not appear in the
extended “simple” term list, which consists of 65,669 unique terms
that children learn through instruction and/or are exposed to online,
in addition to the original Spache’s term list.

1International Phonetic Association website: https://www.
internationalphoneticassociation.org

For each snippet, the predicted Spache-Allen sore is rounded to
signify a discrete grade level and displayed within the result box
of the corresponding SERP snippet to visualize the reading grade
level of the text (Figure 1c).

3.2 Search Topics
To simulate an information-discovery process that can take place
within a classroom context, searchers in our study are asked to use
a tool that mimics a familiar SE to complete online quests that cover
three educational topics: (1) maps, (2) ecosystems, and (3) banks.
These topics were chosen as they align with the Common Core
curriculum for children in primary school (2nd, 3rd, and 4th grade,
respectively) and are thereby familiar to the participants.2 The order
of presentation of these topics is randomized as the educational
question is not what is being investigated, but rather the process
through which we analyze the effect of readability visual cues on
children’s SERP navigation habits.

3.3 Interface Design
The user interface for our user study is derived from a standard
SERP. In particular, we consider three interface versions that are
the experimental condition to see if readability cues influence how
children navigate a SERP. The three versions provide different, addi-
tional information for each search result related to comprehension
and readability: (1) Standard SERP, where no additional informa-
tion (see Figure 1a), (2) Word SERP, where up to five challenging
words found within a result snippet (as specified in Section 3.1.1,
Figure 1b), or (3) Grade SERP, where a Spache-Allen readability
score (as stipulated in Section 3.1.2, Figure 1c).

The interface version displaying the five challenging words does
so under the label “Hard Words” rather than “Challenging Words”
as the word ‘challenging’ can be a difficult word for some in the
age range – particularly the younger children – and “hard” is more
easily recognizable across the full range of ages for this study (6-12).
The interface version displaying the Spache-Allen readability score
does so under the label “Grade Level” as children are familiar with
the connection between grade level and readability.

Both the hard words and Spache-Allen score calculations are
carried out on-the-fly using the SERP snippets that result from
children’s unique queries; the information is then displayed within
each SERP result in a similar manner (same font and colors to not
draw attention away from the result information itself and thus
avoid introducing unfair bias between the experimental conditions).
To aid in the algorithmic identification of challenging word patterns
(§3.1.1), we utilize NLTK’s syllable tokenizer and POS tagger [12].

3.4 Procedure
Study participants were children between the ages of 6 and 12 years
old. We selected this age group because children within this range
are actively learning to read and develop their vocabularies and
decoding skills and, thus, may have themost to gain from readability
visual cues. Thirty minutes were allotted for each participant.

2The Common Core curriculum is an educational initiative that outlines what children
in grades K-12 in the US should know by the end of each grade in terms of language
arts and mathematics. Common Core State Standards Initiative website: https://www.
loc.gov/item/lcwaN0010852/
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(a) Interface Version: Standard SERP.

(b) Interface Version: Word SERP.

(c) Interface Version: Grade SERP.

Figure 1: Sample interfaces participants engage with during the information-seeking process.

Each participant carries out three search “quests,” containing
three tasks. The search quests were administered via Zoom with
links provided for each interface version. Each search quest pairs
one interface version with one of the aforementioned educational
topics presented in randomized order, allowing participant exposure
to all three interface versions. Topics were explored sequentially,
with background information presented to help children frame
their queries before engaging with the interface. For example, when
introducing the topic of maps, the following script was read aloud:
“Now we’re going to learn about how to read a map. To start, let’s
talk about physical features on a map. Maps can show us where
landforms are located.” Participants were then given the prompt:
“Use the search bar to find out what landforms are and some types
of landforms.” Participants were allowed several minutes to shout
out any answers they found appropriate, or state that they had
not found any information before moving on to the next prompt.

For each topic, two prompts were verbal instructions (as with the
previous example) and one was a simple question (i.e., “What map
symbol is used to show capital cities?”).

Upon completion of the search quests, participants were given
an exit interview. Employing the This-or-That evaluation method
for children’s experiences [33], each participant was asked to pick
a most favorite and a least favorite version following a brief review
of the different interfaces using screenshots (i.e., “Out of all three
versions, which would you pick as your favorite/least-favorite?”).
Using the Fun Toolkit survey method, participants were asked
where they would place each version on the Smileyometer scale
[32]. For each decision, participants were asked to supply verbal
justification for their choice, providing further insight into the
reasons for their selection.

66



IDC ’24, June 17–20, 2024, Delft, Netherlands Pinney, et al.

3.5 Experiments
To measure the effect of readability visual cues on children’s SERP
navigation, we operationalize search behavior using logged user-
interface interaction events and snippet readability calculations.
This quantitative data allows us to explore similarities and differ-
ences in children’s navigation of SERPs across all three interface
versions.

(1) Interface Events: Average SERP clicks, average SERP position
of first result clicked, average result hovers (when a user
hovers the mouse over a result) per query, average SERP
position of first result hovered, and average time hovering
any result. Both click and hovering events allow us to probe
some known navigation habits of the user group under study,
i.e., preference for top results [9, 37].

(2) Readability-Related Information: Average number of hard
words of the first result clicked and first result hovered, and
average Spache-Allen readability score of the first result
clicked and first result hovered. This allows for the analy-
sis of children’s engagement with and employment of the
information provided by the visual cues.

From the collected exit interviews we analyze children’s overall
search experiences with the visual cues. This data provides insight
into children’s engagement with the readability visual cues, as well
as their general preferences and interpretation of the information
presented with each visual cue.

Paired t-tests were conducted where appropriate to analyze the
statistical significance of the reported results.

4 RESULTS & DISCUSSION
Following the protocol discussed in Section 3, we collected data
from 18 children (all native English speakers, residing within the
US); 10 participants were male; 8 female. The age groups 6, 7, and 12
each had two participants, age groups 8 and 9 had four participants,
age group 10 had three participants, and age group 11 had one
participant.

From the collected data, we computed the signals described in
Section 3.5; this information is summarized in Table 1. The Word
SERP and Grade SERP had the highest average numbers of clicks,
and the Grade SERP had the greatest depth of the position of the
first result clicked. The average readability score of the first result
clicked and the first result hovered was lower with both the Stan-
dard and Grade SERP when compared to the Word SERP, with the
Grade SERP having the lowest readability score of the first hovered
result. The Word SERP and Grade SERP had lower average amounts
of words displayed on the first result clicked (1.4 and 0.7) when
compared with the Standard SERP (3.7). The position of the result
where a participant first hovered had the greatest depth with the
Word SERP, with both the Standard and Grade SERP having lesser
position depths regarding this measure. Hover duration was most
significant with the Grade SERP, with both the Standard SERP and
Word SERP obtaining more equal and lesser hover duration.

Looking at the Word SERP, the average number of clicks (0.34)
was higher than the Standard SERP (0.28). The average number of
“hard words” calculated for first clicked and first hovered results
was lower than the Standard SERP, i.e., 1.4 (clicked)/1.7 (hovered)
compared with 3.7/2.1 on the Standard SERP. These results suggest

that when participants had access to the “hard words” for each
result, they opted for results that had fewer hard words displayed,
implying that participants may have interpreted the presence of
more hard words as an indication of greater text complexity. Fur-
thermore, the average position of the first hovered result with the
Word SERP was higher (lower on the page) than both other SERP
versions, i.e., 1.052 compared with 1.037 (Standard SERP) and 1.029
(Grade SERP). This suggests that participants navigated further
down the page in a nonlinear fashion before focusing on a specific
result, indicating more active engagement in the SERP navigation
process.

Looking at the Grade SERP, the average number of clicks (0.38)
was higher than both the Standard SERP (0.28) and Word SERP
(0.34), and the depth of the first clicked result’s positionwas greatest,
i.e., 1.57 compared with 1.38 (Standard SERP) and 1.29 (Word SERP).
The average grade level of the first clicked result was equal to the
Standard SERP but lower than the Word SERP, i.e., 6.33 compared
with 6.33 (Standard SERP) and 8.0 (Word SERP). The average grade
level of the first hovered result was lower than with both other
SERP versions, i.e., 6.1 compared with 6.6 (Standard SERP) and 6.8
(Word SERP). These findings indicate that participants were willing
to go past the first SERP result towards results with perhaps more
appropriate grade levels before making any decisions on which
result to click, suggesting a higher level of engagement with this
SERP version in terms of exploring the result page for readable
resources. We posit that, when considering the target reading levels
of SERP snippets and click interactions, participants seem to be
best served by the Grade SERP version.

Results from qualitative data indicate that most participants pre-
fer the presence of readability visual cues (Word and Grade SERP)
over the absence of readability visual cues (Standard SERP). The
data from the exit interviews reveals that 14 (78%) participants iden-
tified a SERP version that supplied additional information (i.e., Word
SERP or Grade SERP) as their favorite (two participants declined
to identify a favorite). When asked why they made this decision,
8 participants implied that the visual cue gave them some sort of
insight in terms of readability. Regarding the Word SERP, one par-
ticipant (age 12) mentioned that having the hard words available
“helped [her] decide if [she] would understand it or not.” Another
participant (age 9) mentioned that she enjoys reading challenges, so
the hard words helped her decide how challenging the text would
be. When referring to the Grade SERP, one participant (age 7) said
that it “lets you know what grade you need to be in to read it.” An-
other participant (age 10) pointed out that it was “helpful because
if [he] was in fifth grade, [he] probably wouldn’t click on [a result]
with [grade level] 10 because it would be too hard.” These findings
suggest that children leverage the presence of readability visual
cues and explore SERPs in their quest for results that are potentially
more readable.

Of the 13 (72%) participants that chose a least favorite SERP
version (5 participants did not choose a least favorite SERP version),
9 participants chose the Standard SERP. One participant (age 12)
mentioned that this SERP version “didn’t really tell you anything”
about the text, and two other participants (ages 9 and 10) made
reference to the absence of any “help” with this SERP version. Two
participants chose the Word SERP as their least favorite, but the
justifications for their decisions imply that this SERP version still
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Standard SERP Word SERP Grade SERP
# of SERP clicks 0.28 0.34 0.38
First click position 1.38 1.29 1.57
First hover position 1.037 1.052 1.029
Hover duration (in seconds) 8.28 9.13 13.71
First click readability score 6.33 8.0 6.33
First click # of hard words 3.7 1.4 0.7
First hover readability score 6.6 6.8 6.1
First hover # of hard words 2.1 1.7 1.0
Average Smileyometer points 3.04 3.58 3.91

Table 1: Overview of results inferred from logged searcher-system interactions and exit interviews, grouped by interface type.

provided insight in terms of readability: one participant (age 8)
explained that he chose this SERP version as his least favorite
because “hard words are hard!”, and the other (age 7) stated that
“hard words means that [the text] is hard.” Even though these two
participants indicated that this SERP version was their least favorite,
it is still apparent that Word SERP provided information concerning
readability, affecting their decisions on what resource to further
explore.

Comparing the values from the Smileyometer for each SERP
version (Awful, Not Very Good, Good, Really Good, Brilliant), the
Grade SERP received the most “Brilliant” labels with a total of five.
The Word SERP obtained the most “Really Good” labels totaling at
six. The only “Awful” label was applied to the Standard SERP. Con-
verting the Smileyometer to a 5-point scale (where 1 corresponds
with “Awful” and 5 corresponds with “Brilliant”) and averaging
the scores for each SERP version, the Standard SERP received 2.91
points, the Word SERP received 3.38 points, and the Grade SERP
received 3.76 points, making it evident that children preferred hav-
ing the readability visual cues. We used a paired t-test analysis to
compare the various conditions. The pairing of Standard and Grade
SERP had a p-value of 0.02 indicating a statistically significant dif-
ference. The other pairs were above the 0.05 threshold (0.13 for
the Standard SERP and Word SERP pair, and 0.23 for the Word and
Grade SERP pair).

When observing participants work through search quests, there
was a noticeable difference in digital literacy across the age range
of 6 to 12 years old. In the exit interviews, children on the younger
end of this range (i.e., 6-8 years old) often pointed out that they did
not readily notice the different visual cues across SERP versions,
while older children (i.e., 9-12 years old) had much more to say
about the effect of the different cues. Younger children spent more
time forming and typing queries than analyzing the results on a
SERP. Across the age range, most children’s first strategy for finding
information was to scan the snippets of each result; if the answer
was available in the snippet, they often did not end up clicking
on any results. This observation further motivates the need for
age-appropriate, readable snippets on a SERP.

From the reported results we infer that children generally ex-
hibited changes in SERP navigation habits when using the Word
and Grade SERP compared with the Standard SERP. We surmise
that both the Word and Grade SERP provided visual information
that was interpreted by participants as an indicator of readability
and thus resulted in children steering their navigation towards

potentially more readable resources, whether that be resources
with fewer “hard words” displayed or resources with lower grade
levels. This suggests that children find visual cues related to text
readability useful when navigating SERP information within the
classroom context, indicating that readability signals could provide
children with the tools to more effectively locate resources online
with information that they can read, comprehend, and utilize. By vi-
sualizing readability information rather than strictly incorporating
it into relevance and ranking calculations, children become more
involved in the process of navigating towards resources that may
be able to meet their unique needs in terms of readability.

5 CONCLUDING REMARKS
With this work, we have advanced knowledge of the feasibility
of using visual clues to better support children turning to SE to
conduct online inquiries related to the classroom. We explored the
use of readability-based clues that can serve as hints that young
searchers can rely on to identify SERP snippets that better align
with their reading and comprehension skills.

Findings emerging from the analysis of quantitative and qualita-
tive data collected as a result of a user study involving 18 children
indicate that children’s SERP navigation habits can change when
readability visual cues are provided. Initial results suggest that chil-
dren navigate towards more readable resources when supplied with
readability information via these visual cues; children demonstrate
a preference for interfaces that provide clues regarding readability.
A limitation of this work is that it does not measure the effect of
readability visual cues on children’s comprehension of the clicked
results’ content nor the extent to which such cues guide children
towards reliable (or unreliable) resources and it only takes into
account the readability of the snippet.

In the future, we plan to take into account the readability level
of the resources included in SERPs rather than the result snippets,
as searchers will have to go through their content to identify the
information needed to complete their search. Also of interest is
verifying if the overall search experience can meaningfully im-
pact the accurate completion of inquiry assignments related to the
classroom context, i.e., whether readability-related clues prompt
searchers to resources they can comprehend and in turn ease the
task of distilling information from resources, which is known to be
a problem among young searchers [22]. The four-pillar framework
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utilized within this work allows for future work focused on extend-
ing the user group to other individuals for whom readability may
be an important factor in navigating a SERP (e.g., second language
learners, aspiring readers, etc.).

6 SELECTION AND PARTICIPATION OF
CHILDREN

Participants were recruited via social media. The Institutional Re-
view Board (IRB) approved recruiting practices and experimental
design. The study was conducted via Zoom with a parent/guardian
of the child present. The purpose of the study was explained to par-
ticipants and their parents. Parents signed consent forms to allow
their children to participate, and children assented to participating.
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