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What is Search Engine Literacy?
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Search Engine Literacy D 255 s

Search Literacy

Information literacy is
the ability to
understand when
information is needed,
to seek information
efficiently, and evaluate
and use information

Search Engine Literacy

appropriately. It also Search literacy is a specific
inclgdes integrating aspect of information literacy. It Selrliaving sreuTEE cemrh mauf
new IS DO i relatgg dlrgctly to t.he SHOEESE O requires search engine literacy, which
prior .kno.vvledge e obtamlng.l.nforma.\tlon el e is the knowledge of how search
using it Iegall){, to the abll.lty to find anpl access engines work and the following;
economlcally, socially, theode5|.red mfor'matlon to Sl [matsiie funcions, s
and eth!cally correct to sat'ls.fy information ngeds Frnsiaae, el kg
achieve goals. efficiently and effectively.

—

Project ,PrimaSearch” (Uni Saarland, TH Ingolstadt, DLR_School_Labs); cf. Fuhr (2014)
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Why Search Engine Literacy In
Primary School?
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Search Engine Literacy in Primary School ]

Primary school children mostly

use search engines like Google
(KIM, 2020; Feil, Gieger & Grobbing, 2013)

without knowing or questioning

how they work (Le Deuff, 2017).

Lisa, grade 1, words with ,G"
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Current Policies

66(eveloping and acquiring the skills needed to live in a\
digital world goes far beyond the necessary basic

knowledge of information technology and affects all
subjects. Therefore, they cannot be assigned to an

isolated learning area.

K KMK, 2016, py
Bildung in der digitalen Wel 9 9

Strategie der
{ultusministerkonferenz

direct link with "traditional” mathematical
teaching topics

12.10.2022 Developing and promoting search engine literacy in primary education - #ossym 2022 - Platz, Klan & Decker




Current Policies

(concrete terms, this means that teachers must be able to \

N

use digital media in their respective subject lessons in a

professional and didactically meaningful way anc

on their content in accordance with the educationa

KMK, 2016, p. 24

Behind the simplicity and the clear interface of Go gle
currently popular search engines hides a
complexity that is not understood by many users.
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to reflect

mandate.
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How to teach Search Engine
Literacy
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Teaching Concept

|dentification of Fundamental

Ideas of Search Engine Literacy
In direct relation with the

traditional curriculum.

Fundamental Idea

Platz, Muller, Niehaus & Muller (2021)
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Teaching Concept ]

Representation level Algorithm level Evaluation level
How is information represented on How does a search engine Are my results trustworthy and
the Internet and how do | work? usable? What information about me
therefore need to communicate do third parties receive from my
with the search engine? search entries?

Search index as basis, Filter & sorting algorithms, Filter bubbles,

searching Crawling & Index critical handling
Risks & Opportunities

Project ,PrimaSearch” (Uni Saarland, TH Ingolstadt, DLR_School_Labs)
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Teaching Strategy B 55 e

Goal: to understand a concept in a theoretically sound way (topic "algorithms" (Etzold et

al., 2019) transferred to "search engines" and extended by a reflection)
First, an initial example is discussed intensively. This must be characteristic for the concept to be formed, i.e. the essence

of the concept must be particularly well recognizable and tangible in it. It should not be a special case, but also not
contain too many additional components that distract from the actual concept.

After the initial example has been discussed, the essence of the term is worked out and formulated as an initial
abstraction. This can be, for example, a definition suitable for children. It is important that it is actually a general
Initial formulation. This means that references to the initial example can and should be made, but they do not play a role in the
i iterar  formulation of the abstraction itself.

Now the initial abstraction is applied to further examples, the concretizations. In doing so, the initial abstraction is worked
with, reasons are given why it is applicable or why the examples contain certain properties, etc. Through this occupation,

Cort1_creti- the essence of the concept is once again penetrated and better internalized.
zations

Consequences for dealing with search engines are drawn and "guidelines" for optimized search are formulated.
Reflection
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Example: Ranking DR 25 e

Text statistics are used to compare search queries and

documents.
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First, an initial example is discussed intensively. This must be characteristic
for the concept to be formed, i.e. the essence of the concept must be

pl i ; . >oETILE , UNIVERSITAT
I t | E | particularly well recognizable and tangible in it. It should not be a special DES
n I I a Xa I I I p e case, but also not contain too many additional components that distract SAARLANDES
from the actual concept.
S The Fox and the Dog

« frequency determination

o
(] h f t t t f t h Once there lived a clever fox. One day, he boasted to a
S e a rC O eX S e C I O n S O e dog of his cleverness for escaping his enemies'T have
a whole bag of tricks," he said, "which contdins a
o freo hundred ways of escaping my enemies" The dog did
same |ength for a Spec|f| c search s lbaskadsa Tt
can generally manage with that" Suddenly, they heard
the roar of the lions. They heard it carefully and
seemed that they were coming towards them. The dog
te r m immediately scampered up d tree and hid himself in
the branches. The dog said, "This is my plan. What are
you going to do?' The fox thought first of one way,

then of anothel {L/A! e was debating the lions
/ i‘“u‘:!" Cav i f
came nedj oe Th ax_in his
©Oog at
th
e
1 Wey

¢ e.g., ,dog”

confusion

© Copyrigh

12.10.2022 Developing and promoting search engine literacy in primary education - #ossym 2022 - Platz, Klan & Decker



First, an initial example is discussed intensively. This must be characteristic
for the concept to be formed, i.e. the essence of the concept must be

pl i ; . >oETILE , UNIVERSITAT
I t | E | particularly well recognizable and tangible in it. It should not be a special DES
n I I a Xa I I I p e case, but also not contain too many additional components that distract SAARLANDES
from the actual concept.

« frequency determination

o
(] h f t t t f t h Once there lived a clever fox. One day, he boasted to a
S e a rC O eX S e C I O n S O e dog of his cleverness for escaping his enemies'T have
a whole bag of tricks," he said, "which contdins a
o freo hundred ways of escaping my enemies" The dog did
same |ength for a Spec|f| c search s lbaskadsa Tt
can generally manage with that" Suddenly, they heard
the roar of the lions. They heard it carefully and
seemed that they were coming towards them. The dog
te r m immediately scampered up d tree and hid himself in
the branches. The dog said, "This is my plan. What are
you going to do?' The fox thought first of one way,

then of anothel {L/A! e was debating the lions
/ i‘“u‘:!" Cav i f
came nedj oe Th ax_in his
©Oog at
th
e
1 Wey

¢ e.g., ,dog”

confusion

© Copyrigh 2

12.10.2022 Developing and promoting search engine literacy in primary education - #ossym 2022 - Platz, Klan & Decker



First, an initial example is discussed intensively. This must be characteristic
for the concept to be formed, i.e. the essence of the concept must be

°g ; . >oETILE , UNIVERSITAT
I t | E | particularly well recognizable and tangible in it. It should not be a special DES
n I I a Xa I I I p e case, but also not contain too many additional components that distract SAARLANDES
from the actual concept.

SN The Fox and the Dog

« frequency determination

=

o
(] h f t t t f t h Once there lived a clever fox. One day, he boasted to a
S e a rC O eX S e C I O n S O e dog of his cleverness for escaping his enemies'T have
a whole bag of tricks," he said, "which contdins a
o freo hundred ways of escaping my enemies" The dog did
same |ength for a Spec|f| c search s lbaskadsa Tt
can generally manage with that" Suddenly, they heard
the roar of the lions. They heard it carefully and
seemed that they were coming towards them. The dog
te r m immediately scampered up d tree and hid himself in
the branches. The dog said, "This is my plan. What are
you going to do?' The fox thought first of one way,

then of anothel 1! e was debating the lions
£ax_in his
e Dog
at th
€ Weyy

SH
ENGUSTC.
came nedy  as

¢ e.g., ,dog”

confusion

© Copyrigh 2

12.10.2022 Developing and promoting search engine literacy in primary education - #ossym 2022 - Platz, Klan & Decker



First, an initial example is discussed intensively. This must be characteristic

o o for the concept to be formed, i.e. the essence of the concept must be UNIVERSITAT
I t | E | particularly well recognizable and tangible in it. It should not be a special DES
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from the actual concept.

\fﬁ,*}» The Fox and the Dog

« frequency determination

° Sea rch Of text Sections Of the Once there lived a clever fox One day, he boasted o a

dog of his cleverness for escaping his enemies'T have
a whole bag of tricks," he said, "which contains a

». The Dog and the Donkey

hundred ways of escaping my enemies!" The dog did
Sa m e |e n gth fo r a S pecifi C Sea rC h not come in his tricks and said, "I have only one, but I
can generally manage with that" Suddenly, they heard
the roar of the lions. They heard it carefully and
seemed that they were coming towards them. The dog

immediately scampered up d tree and hid himself in ‘ )
2 upon a time , there lived a washerman in the fown . He
the branches. The dog sdid, "This is my plan. What are

1d two pets-a dog and a donkey. The dog used to keep
ch on his house the whole day long. The donkey used to he 009 at the Well

carry the washerman’s load to and from the riverside.

you going to do?" The fox thought first of one way,

then of another, and while he was debating the lions
° d 1 came nearer and nearer. At last the fox in his
e . g oy 11 O g confusion was caught up by the lions and killed.

© Copyright English Created Resources 2020 All rights reserved. e into the house. The d°9 too was fast “SIeeP' So, he did

not bark at the thief. But the donkey was awake. He saw the

> night the washerman was sleeping soundly and a theif

theif and thought to awaken his master. So, he began fo bray

loudly . The theif ran away in fear. On listening the braying of
° the donkey, the washerman could not sleep. He came out and

> welll Don’t play round it!” Mother Dog
n. And they never came to the well. But

y ran to the well and stopped there. He

could not understand why he was braying To make him quite,
he started beating the donkey with a stick But the

washerman’s house was saved.

't we go to the well? Then the puppy
ell to look into it. As he climbed up the
2r puppy. The puppy wagged his tail and
© Copyright English Created Resources 2020 All rights reserved. well did the same. Then the puppy held
his paws up and the same . The puppy became angry with

the puppy in the well He wanted to fight with him, so he

2 Jumped into the well. But there was no puppy to fight

C with, but only water. He cried for help but no one came to

the well. He went down under the cold water and nobody

saw him again.

© Copyright English Created Resources 2020 All rights reserved.
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Initial Abstraction

Initial

abstraction

After the initial example has been discussed, the essence of the term is
worked out and formulated as an initial abstraction. This can be, for @@ UNIVERSITAT
example, a definition suitable for children. It is important that it is actually wmuw DES
a general formulation. This means that references to the initial example I SAARLANDES
can and should be made, but they do not play a role in the formulation of
the abstraction itself.

A ranking of search results for a search term can be created by

first excluding the texts, mathematical objects, etc., that do

not contain the search term. Afterward, the order in which

the texts, mathematical objects, etc., are to be displayed can

be determined using frequency determination. The text,

mathematical object, etc,, in which the search term is found

most often, comes first, the text, mathematical object, etc,, in

which the search term occurs second most often, comes

second, and so on.
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Now the initial abstraction is applied to further examples, the
concretizations. In doing so, the initial abstraction is worked with, w@.@ UNIVERSITAT

[ ] ]
C O n C re‘t I Za t I O n S : reasons are given why it is applicable or why the examples contain HUHHNH DES
(@e)alel =i certain properties, etc. Through this occupation, the essence of the L

SAARLANDES
concept is once again penetrated and better internalized.

zations

J

* On the set of numbers up to 20, "large, even" is searched for.

« On the set of geometric solids {cube, sphere, cone,

triangular-based pyramid, cylinder} "face" is searched.
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Reflection

Consequences for dealing with search engines
are drawn and "guidelines" for optimized W@'@W UNIVERSITAT
search are formulated.

DES
T

SAARLANDES

Consideration of structural information

In documents:

What are "meaningful” search

results that help the searcher?

—>the idea of quality control can be
stimulated

« the formulation of the search query
IS essential

« not only the first hits should be
considered but also subsequent
ones since the ranking "is always
only one of many possible
algorithmic views of the contents of

the World Wide Web"
2021, p. 93)

(Lewandowski,

12.10.2022

»
A
g

Jim’s Puppy

Jim's father gifted Jim a puppy on his fenth birthday. Jim named

<

the puppy ds Brownie. Seon , Jim dand Brownie bedacme fond of
edch other. One Day, Jim went to the river and caught « big fish
Jim got excited and Brownie started barking loudly, encouraging
Jim. Jim leaned down, fighting the mighty fish , he tried to grab it
and he hit his head on the side of the cance. He fell into the
water and wds undble to swim Brownie grabbed Jim's shirt and
swam to the shore. Jim woke up fedling dizzy and confused on the
river bank Brownie was licking his face and Jim smiled Brownie

had just saved his life. Then they both headed towards the home.

After a long walk, Jim saw his father at home , standing by the
shoreline. He was wating for Jim and Brownie fo retrun. Jim ran up
to his father and told him about the incident. Jim’s father thanked

Brownie for saving his son . He Rubbed Brownie's head

effectionately. They all smiled and went inside the home

© Copyright English Created Resources 2020 Al rights reserved.

Which number is larger¢ How many faces?¢

18

0 f
El 2

Developing and promoting search engine literacy in primary education - #ossym 2022 - Platz, Klan & Decker

1
&
L 8
3
. . )

B

’



UNIVERSITAT
DES
SAARLANDES

Not reinventing the wheel

WebFinder

Based on this idea, existing F———

Observe the database. According to you,
what are the two items taken into account in the ranking of the results?

The addition of keywords [relevance]

concepts of SEL can be

Search results

) Database:
1. Digestion - Wikipedia

R en.wikipedia.org/wiki/Digestion
Digestion is the breakdown of large insoluble food
molecules into small water-soluble food molecules so that You can sort each column w clicklng on its title.
I they can be absorbed into the watery blood plasma. In To sort two or three columns at the same time, sort one column then press SHIFT
certain organisms, these smaller substances are absorbed A .
throtgh the smallintestine Ino the blood stream, Digestion while clicking on the new column you want to sort.
is a form of catabo...

2. digestion | biology | Britannica.com
www.britannica.com/science/digestion-biology
Digestion, sequence by which food is broken down and
chemically converted so that it can be absorbed by the cells

Digestion is the breakdown of large insoluble food molecules into small

af an erganism and used to maintain vital bodily functions. Digestion - Wikipedia water-soluble food molecules so that they can be absorbed into the watery 10 56100
S C O O e V e This article summarizes the chemical actions of the bloo...

digestive process. For details on the anatomy and - DIGESTION CONCEPT Digestion is the process whereby the foods we eat

° physiology for specific .. Lo i, [ By, pass through our bodies and are directed toward the purposes of either 4 3821

pictures | Encyclopedia.com providing ..
;ggmﬁﬁ informatin, pictures | Digestive Disorders and Digestive Disorcers Overview Common digestive problems Indlude
www.encycapedia.com/medicine/anatomy-and- Digestive Health Center - heartburn/GERD, 18D, and IBS. Symptoms may include bleating, diarrhea, 21 15497
physiology/an WebMD = = ﬁ:“bg i
DIGESTION CONCEPT Digestion is the process whereby the i _ Digestion is the process whereby a biological entity proc a substance, I
fonds we eat pass through our bedies and are directed Digestion - SclenceDoly In order to chemically convert the substance into nutrients. Digestion .. @ e
toward the purposes of either providing the body with Syste 5 lunch, enjoying some grilled-chicken pizza and a 61 13045
energy or building new cellular material, such as fat or ora 're finished, you take a last drink of milk, ...
muscle. The parts of food that the body cannot use, along N . Digestion, sequence by which food is broken down and chemically
with other wastes fro... gaction| blooay| .b...| converted so that It can be absorbed by the cells of an arganism and used 2 24520 8 50
! intain

Le Deuff (2017); https://id&ocs.fr/webfinder/index.php

From Friend(s): On Category(s) Time Period: From Friend(s): On Category(s){ Health -] Time Period:
Jessie
fect Finance a4
News
Gena

» \

cha \

Games " " A Charlie \

ovies utos it 3 | -
- ah
) B oY ~ Bob | Tim
Music Politics Victor PO /
. D:
Health Fashion =
L) N (o]
P : —
focd Erin Frank Ann
Sports
Shopping -
N— (Y]
Travel Glen
o
——
Mike
Figure 1. Anna’s “category view” of her filter bubble related to Charlie’s posts Figure 2. Anna’s “friends view” of her filter bubble related to a certain category of posts (“health”)

Nagulendra & Vassileva (2014)
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Developing search strategies (2nd Big6 stage) through problem solving.
"How do | get the best search results?" "Which strategy fits when?"

Problem Solving
& arguing

Derivation of "guidelines" for optimized search
"What do | need to consider when using search engines?" "Why is it important?"

Relate and reflect,
arguing

Topic: Functionality of search engines
"How does a search engine work?"

Project ,PrimaSearch” (Uni Saarland, TH Ingolstadt, DLR_School_Labs)
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Current developments

N
N
.

™,

N
Fully Developed Design
Theory about General, Well-Developed Design Theories
Embedded Artefacts
Phenomenon

v

on

t

1Zal

Design Science
Knoweldge Constructs
- Nascent Design Models
Theory Frameworks
Architectures
Design Prinziples

Abstraction/ General

Instantiation as

Situated Methods
Implementatlon Instantiations (Best Practice ExampleS) Search Engine Literacy searaion)

Funktionsweise einer Suchmaschine [ geareiten |

Entwickler der Lernumgebung: Sarah Becker, Jessica Masuhr, Julia Huppert, Isabelle Diagne-Schmidt, Katrin Kirsch

In dieser L (bernehmen die L die Rolle einer Suchmaschine und untersuchen den Umgang mit dieser. Zur Motivierung und thematischen Einbettung wurde ein Weihnachtskontext gewahit. Der
Chef einer f muss ein i fir ein Kind namens Kim finden. Dazu méchte er die Suchmaschine nutzen. Allerdings weiB er nicht, wie man am besten nach einem Geschenk sucht. Zunachst
erkennen die Lernenden die Notwendigkeit einer exakten Suche und die it der von i sollen sie die Arbeit der sogenannten Crawler Gbernehmen, indem sie eine Menge an
Gegenstéanden sortieren. In einem anschlieBenden Rollenspiel bestellen sie an einem Schalter, der die darstellt, i Dazu missen sie mit drei Wortern ihren Gegenstand so genau
1, damit sie das ck erhalten. So erk sie, wie man am besten nach Ergebnissen im Internet sucht. Dazu werden gemeinsam Guidelines formuliert, die die Lernenden auf einem Arbeitsblatt
festhalten. Zum Abschluss zeigt ein Video, wie eine Suchmaschine funktioniert. Dabei kdnnen die Lernenden Beziige zu ihrem eigenen Vorgehen in der Unterrichtsstunde herstellen

o] zur_| i _Bildung_im_| i icht_der_Prit inkti ise_einer_

Cf. Purao (2002); Vaishnavi et al. (2019)

Personalisiertes Ranking |seameiten)

derL 'aulina Albrecht, Marie Jochum und Luisa Braun

Kurzfassung:
o] 2ur_| i _Bildung_im_| i icht_der_Prir i _Ranking

Einstieg in die Arbeit mit Suchmaschinen und Personalisierung |searveiten)
Entwickler der Lernumgebung: Talisa GrieBmer, Selina Nickel

In dieser L sollen die L die F { einer ine und damit eif die indem sie isch einzelne F { der ine selbst
h . d M k M M M k M O S 4 S h I L b ausfihren. Dariiber hinaus wird mit Tablets, also mit digitalen Medien, gearbeitet, wodurch einerseits der Alltag der Kinder mitei wird und ihre digitalen geschult werden. Zusétzlich wirkt der
tt D s -// e -WI Ive rs I tV- O rq /WI I/ D e n o u rc e C o O / e r n u m q e u n q Einsatz der digitalen Medien ivi auf die Kinder. wird in der L vor allem die Kompetenz des Begriindens gefordert, weiche in vielen Lebensbereichen benétigt wird. Durch die Durchfilhrung der
einzelnen Funktionen der ine lernen die 0 und Schiler wie ihre isse zustande kommen. Zusétzlich erfahren sie, dass die Suchmaschine Daten lber sie sammelt, was zu einem

en zur Informatischen Bildung im Mathematikunterricht der Prim e e T i b i el

Algorithmen (Bgearbeiten |

arstu fe# S earc h E ng | ne |_ | tera cy Entwickder der Lernumgebung: Lara Nehren, Julia Palermo

Die Sus$ sollen dass nicht nur ein und schwer i Phéanomen aus der Welt der Computer etc. sind, sondern, dass ganz i { ebenso von
P | a tZ 2 O 2 O durchzogen sind. Somit sollen Beriihrungséangste der SuS mit der Thematik vorgebeugt werden, sodass eine Offenheit dafiir erzeugt wird. Dies ist insbesondere deshalb von groBer Bedeutung, da in naher Zukunft Algorithmen
wichtiger denn je sein werden. Durch ein frih (im ) Interesse, wird zudem die Wahrscheinlichkeit vergroBert, dass die Kinder in Erwagung ziehen, spéter einen in den Bereich der Informatik
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Project phases ]

!

Phase 1 Phase 2 Phase 3 Phase 4
Co-constructive Testing Evaluation Dissemination
conception
* Survey instruments * Survey instruments » Teachers' workshop * Cooperative
* Intervention modules * Individual intervention * Effectiveness study and preparation of
* ,,White box* for Kids modules testing of differential OER

‘ * "White box" features ‘ effects: - * Open knowledge
* Controlled intervention study sharing platform

with waiting control group

Process measurements

== ; Post-Test
A2 .m’m Pre-Test |Wp| Intervention |mp

: Teacher
KG Pre- Post- Inter-
survey

Test Test vention

Project ,PrimaSearch” (Uni Saarland, TH Ingolstadt, DLR_School_Labs)
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Thank you

for your attention

. melanie.platz®uni-saarland.de
(@) Friederike.Klan@dlr.de
M Alexander.Decker@thi.de
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