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What do you do when you 
don’t know something?



I search for...



Find the information, 
solve the problem



Find the information, 
solve the problem



Searching as Learning



Vakkari, Pertti. "Searching as 

learning: A systematization 

based on literature." Journal 

of Information Science 42, no. 

1 (2016): 7-18.



Rieh, Soo Young, Kevyn Collins-Thompson, Preben Hansen, and 

Hye-Jung Lee. "Towards searching as a learning process: A 

review of current perspectives and future directions." Journal of 

Information Science 42, no. 1 (2016): 19-34.



von Hoyer, Johannes, Anett Hoppe, Yvonne Kammerer, Christian Otto, Georg Pardi, Markus Rokicki, Ran Yu, Stefan Dietze, 

Ralph Ewerth, and Peter Holtz. "The search as learning spaceship: Toward a comprehensive model of psychological and 

technological facets of search as learning." Frontiers in Psychology 13 (2022): 827748.



Searching as Learning



Searching

Techniques

phrasing, wildcards & boolean operators

basic, advanced, key word, subject, truncation, boolean

User satisfaction

Leaves, access a link
Algorithms

Linear, binary, hashing, pagerank, 

Information Retrieval

Indexing, storing, ranking, optimizing

Methods

Systematic, databases

Type of content

Text, video, iot, code…

User intent
Concept, learning

User Behavior

Interaction, search knowledge, domain knowledge

Models

Boolean, vector space, probabilistic



Searching as Learning



Learning

Mediation

Pedagogical intentionality 

Teaching method

Content

Knowledge

Teacher roleStudent role

Learning situations
Formative experience

Social relation Technological resources

Assessment & evaluation



Searching as Learning



Mapping SAL

Machado, M., Pinelli, C. and Siqueira, 

S., 2019, November. A evolução da área 

de busca como um processo de 

aprendizagem com base em um 

mapeamento sistemático. In Anais dos 

Workshops do Congresso Brasileiro de 

Informática na Educação, v. 8, p. 833). 

http://dx.doi.org/10.5753/cbie.wcbie.201

9.833

http://dx.doi.org/10.5753/cbie.wcbie.2019.833
http://dx.doi.org/10.5753/cbie.wcbie.2019.833


learning paradigms

mechanisms that influence the learning process

sessions designed for learning

measurement records of learning

Gimenez, P.J.A., Machado, M.D.O.C., Pinelli, C.P. 

and Siqueira, S.W.M., 2020. Investigating the 

learning perspective of Searching as Learning, a 

review of the state of the art. In XXXI Simpósio 

Brasileiro de Informática na Educação, pp.302-311. 

http://dx.doi.org/10.5753/cbie.sbie.2020.302 

http://dx.doi.org/10.5753/cbie.sbie.2020.302


• PK: User Prior Knowledge
• DI: Demographic Information
• ESA: Exploratory Search Activities
• AV: Activities Variables
• SEF: Search Engine Feedback
• KDR: Knowledge Domain Representation
• RCL: Resource Cognitive Level
• RF: Resource Features

Machado, M.D.O.C., Gimenez, P.J.A. and 

Siqueira, S.W.M., 2020, November. Raising 

the dimensions and variables for searching as 

a learning process: a systematic mapping of 

the literature. In Anais do XXXI Simpósio 

Brasileiro de Informática na Educação (pp. 

1393-1402). SBC. 

http://dx.doi.org/10.5753/cbie.sbie.2020.1393 

http://dx.doi.org/10.5753/cbie.sbie.2020.1393


Grouping and Reordering Search Results 

Survey exploring different scenarios (181 answers):
Pinelli, C., Tibau, M. and Siqueira, S., 2019, November. Google, 

se reordene e me ajude a aprender: Critérios de relevância para 

reordenar resultados de busca como um processo de 

aprendizagem. In Brazilian Symposium on Computers in 

Education (Simpósio Brasileiro de Informática na Educaçao-

SBIE) (Vol. 30, No. 1, p. 576). 

http://dx.doi.org/10.5753/cbie.sbie.2019.576 

Interviews with specialists exploring scenarios:
Teixeira, C.P., Tibau, M., Siqueira, S.W.M. and Nunes, B.P., 2020. 

Reordering search results to support learning. In Emerging 

Technologies for Education: 4th International Symposium, SETE 

2019, Held in Conjunction with ICWL 2019, Magdeburg, 

Germany, September 23–25, 2019, Revised Selected Papers 

4 (pp. 361-369). Springer International Publishing. 
https://doi.org/10.1007/978-3-030-38778-5_39 

Representation of relevance criteria embedded in a 

Search Engine Result Pages (SERP)

http://dx.doi.org/10.5753/cbie.sbie.2019.576
https://doi.org/10.1007/978-3-030-38778-5_39


Grouping and Reordering Search Results 

1. Conceptual content
• How to identify concepts?

• What are the best sources?

2. Procedural content
• How to present procedures/processes?

• Learners prefer multimodal content, but tend towards video

3. Deeper content
• How to capture the best sequence?

• Information complexity

4. Related content



MANRIQUE, RUBEN ; PEREIRA, BERNARDO ; MARINO, OLGA ; 
CARDOZO, NICOLAS ; WOLFGAND, SEAN . Towards the 
Identification of Concept Prerequisites Via Knowledge Graphs. 
In: 2019 IEEE 19th International Conference on Advanced 
Learning Technologies (ICALT), 2019, Maceió. p. 332-336. 
http://dx.doi.org/10.1109/ICALT.2019.00101 

http://dx.doi.org/10.1109/ICALT.2019.00101


Pereira, C.K., Medeiros, J.F., Siqueira, S.W. 

and Nunes, B.P., 2019, July. How complex 

is the complexity of a concept in exploratory 

search. In 2019 IEEE 19th International 

Conference on Advanced Learning 

Technologies (ICALT). pp. 17-21. 

http://dx.doi.org/10.1109/ICALT.2019.00008 

http://dx.doi.org/10.1109/ICALT.2019.00008


PEREIRA, CRYSTIAM KELLE ; NUNES, BERNARDO PEREIRA ; SIQUEIRA, SEAN 
W. M. ; MANRIQUE, RUBEN ; MEDEIROS, JERRY FERNES . `A Little 
Knowledge is a Dangerous Thing?: A method to automatically detect 
knowledge compartmentalization and oversimplification. In: 2020 IEEE 
20th International Conference on Advanced Learning Technologies (ICALT), 
2020. p. 140-144. http://dx.doi.org/10.1109/ICALT49669.2020.00048 

http://dx.doi.org/10.1109/ICALT49669.2020.00048


TIBAU, MARCELO ; SIQUEIRA, SEAN W. M. ; PEREIRA NUNES, 
BERNARDO ; NURMIKKO-FULLER, TERHI ; MANRIQUE, RUBEN 
FRANCISCO . Using Query Reformulation to Compare Learning 
Behaviors in Web Search Engines. In: 2019 IEEE 19th International 
Conference on Advanced Learning Technologies (ICALT), 2019, Maceió. 
p. 219-223. http://dx.doi.org/10.1109/ICALT.2019.00054 

DIAS, M. T. V. ; SIQUEIRA, S. W. M. ; NUNES, B. P. . Think-Aloud your 
Exploratory Search: Understanding Search Behaviors and 
Knowledge Flows. In: Research & Inovation Forum (RII-Forum 
2020), 2020, Athens. Proceedings, 2020. p. 303-315. 
https://doi.org/10.1007/978-3-030-62066-0_23 

Marchionini, Gary. "Search, sense making and 
learning: closing gaps." Information and Learning 
Sciences 120, no. 1/2 (2019): 74-86.

http://dx.doi.org/10.1109/ICALT.2019.00054
https://doi.org/10.1007/978-3-030-62066-0_23


Urgo, Kelsey, and Jaime Arguello. "Capturing Self-
Regulated Learning During Search." In the 3rd 
International Workshop on Investigating Learning 
During Web Search (IWILDS 2022), 2022



DIAS, M. T. V. ; SIQUEIRA, S. W. M. ; NUNES, B. P. . Accounting for the 
knowledge gained during a Web search: An empirical study on learning 
transfer indicators. LIBRARY & INFORMATION SCIENCE RESEARCH, v. 45, 
p. 101222, 2023. http://dx.doi.org/10.1016/j.lisr.2022.101222 

Highlights
••It is important to understand the searching process of finding 
and deciding information's usefulness.
••Think-aloud protocol and observation were used to identify 
learning indicators in Web searching.
••Learning indicators can aid at the understanding of how 
users gain knowledge online.
••Knowledge is gained online when information is added by 
users that determine the retrieved information's usefulness.
••Information added may be used as a learning attribute in 
Web searching.

http://dx.doi.org/10.1016/j.lisr.2022.101222


-> Guidelines to support SAL with ChatGPT



Reason for using Q&A: 
• 55,6% Stack Overflow due to necessity
• Searching for solving problems
• Searching information
• Solving doubts
• For work

Using trails for learning:
• Only for advanced students;
• For advanced topics or aspects of programming;
• For debating concepts, language syntax and semantics;
• It misses application examples

Facilitators Constraints

Providing more technical explanations; answers 
complementing each other

52.9%
Inappropriate language; disorganized complex 
answer

17,6%

Greater focus on discussion and conversation 41.2% Content focusing more on syntax 11.7%

Debate of opinions; more objective text (greater 
objectivity)

23.5%

It provides solution rather than knowledge; The text 
is more subjective when addressing conceptual 
issues; it is not structured for learning; lack of 
consistent references

5.9%

More elaborate answers 17.6%

Presents different points of view 11.8%

Variety of possible ordering of answers, clarity of 
content allowing quick understanding

5.9%

GIMENEZ, P. J. A. ; SIQUEIRA, S. W. M. . Uso de Comunidades de 
Perguntas e Respostas para Explorar Conceitos na Aprendizagem de 
Computação. In: XXXIII Simpósio Brasileiro de Informática na Educação 
? SBIE 2022. p. 162-174. http://dx.doi.org/10.5753/sbie.2022.225026 

http://dx.doi.org/10.5753/sbie.2022.225026


BAESSO PROCACI, THIAGO ; SIQUEIRA, Sean W. M. ; PEREIRA 
NUNES, BERNARDO . Trust Investigation in Communities Using 
Feature Learning. In: 2019 IEEE 19th International Conference 
on Advanced Learning Technologies (ICALT), 2019, Maceió. p. 
212-216. http://dx.doi.org/10.1109/ICALT.2019.00051 

http://dx.doi.org/10.1109/ICALT.2019.00051


C. DOS SANTOS, JONATAS ; W. M. SIQUEIRA, SEAN ; PEREIRA NUNES, 
BERNARDO ; P. BALESTRASSI, PEDRO ; R. S. PEREIRA, FABRÍCIO . Is There 
Personalization in Twitter Search? A Study on polarized opinions about 
the Brazilian Welfare Reform. In: WebSci '20: 12th ACM Conference on 
Web Science, 2020. p. 267-276. 
http://dx.doi.org/10.1145/3394231.3397917 

http://dx.doi.org/10.1145/3394231.3397917


YANG, C. ; XU, X. ; 
NUNES, B. P. ; 
SIQUEIRA, S. W. M. . 
Bubbles Bursting: 
Investigating and 
Measuring the 
Personalisation of 
Social Media 
Searches. 
TELEMATICS AND 
INFORMATICS, v. 82, 
p. 101999, 2023. 
http://dx.doi.org/10.
1016/j.tele.2023.101
999 

The key contributions presented in this paper are outlined as follows:
(i) an open, extensible, and reproducible framework for controlling 
the noises and investigating the factors that affect personalisation in 
search results on various social media platforms.
(ii) a comprehensive set of experiments that demonstrates the impact 
of the hypothesised factors on the personalised search results.
(iii) a summary of guidelines to assist users in avoiding being trapped 
in filter bubbles and an appeal for social media platforms and 
policymakers to take responsibility for cultivating a healthier online 
information ecosystem.

http://dx.doi.org/10.1016/j.tele.2023.101999
http://dx.doi.org/10.1016/j.tele.2023.101999
http://dx.doi.org/10.1016/j.tele.2023.101999


SILVA, F. C. D. ; BICHARRA GARCIA, A. C. ; SIQUEIRA, S. W. M. . 
Sentiment Gradient, An Enhancement to the Truth, Lies and 
Sarcasm Detection. In: Ana Cristina Bicharra Garcia; Mariza 
Ferro; Julio Cesar Rodríguez Ribón. (Org.). IBERAMIA 2022: 
Advances in Artificial Intelligence ? IBERAMIA 2022. 1ed.Cham: 
Springer, 2022, v. 13788, p. 107-118. 
http://dx.doi.org/10.1007/978-3-031-22419-5_10 

http://dx.doi.org/10.1007/978-3-031-22419-5_10


What Am I Looking For?



Searching as Learning



Searching as Learning

How to search?

How to find the right piece of information?

How can the search support learning?



Searching as a Learning Process



Searching as a Learning Process

How to learn while searching?

What are the searching and the learning processes?

How to evolve search engines to support the learning process?



It was still about getting the right piece of 
information and learning it, with it.



It was still about getting the right piece of 
information and learning it, with it.

I still haven’t found what I’m looking for…



What Am I Looking For?



It shouldn’t be about information

Some may think it’s about knowledge

… maybe wisdom

The Tree of Life and the Tree of Knowledge



What kind of 
education can 
support this 
future society? 

What future are 
we building? 

What society 
should we have 

as a dream?



What kind of 
educational 
technology can 
support this 
future society? 

What future are 
we building? 

What society 
should we have 

as a dream?



From the Tree of Knowledge (and Tree of Life), 

we go full circle to the Tree of Hope for Humanity



From the Tree of Knowledge (and Tree of Life), 

we go full circle to the Tree of Hope for Humanity

It "symbolizes the transfer of knowledge 
and wisdom to the subsequent generations, 

who will carry with them the light to 
illuminate the world in the future".



“Living is the art I want to teach you.”
Edgar Morin



Thank you very much!

Sean Siqueira
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