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CONTEXT

 Open Educational Resources (OER)
« Digital repositories

e Searching relevant OERs



PROBLEM DEFINITION

Searching OERs = exhaustive and arduous task

Main difficulties:

 restriction of syntactic search
 algorithms based only on metadata
* Irrelevant results

* poorly ranked results

e user behavior



OBJECTIVE

OER Search model in digital repositories
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CONTRIBUTIONS

OER Search model that improves search results:
 Increasing the number of relevant OERSs

e searching and ranking that considers correlated terms



OPEN EDUCATIONAL RESOURCE

OER: any educational resource openly available
Repository: collection of OERS

Metadata: information about OERs (Dublin Core Schema)

Metadata field Value

dc.contributorauthor |Moondigger

dc.date.created 2005-11-07

dc.title Milky way 2

dc.description Provides a close-up view of the

constellation of Sagittarius

dc.subjectkeyword  |Astronomy

dc.subjectkeyword |Constellation
dc.subjectkeyword |Sagittarius

dc.subjectkeyword |Space
dc.subjectkeyword  |(Star




RELEVANCE CALCULATION

Essential to rank searching results properly.

TF-IDF: Term Frequency-Inverse Document Frequency
 relevance of a term in a document

* high value: if term occurs many times in few documents

TF TF-IDF
Term DF IDF d1| d2 d3| d1 d2 d3|
car 18,16] 1,6 27 4 24 44 5 6,6 39 6|
auto 6,72 2 3| 33 0 6,2 68,6 0|
insurance 19,24 1,6 0| 33 29 0 53,4 46,9
best 25,23 1,5 14 0 17] 21 of 255

TF-IDF in a collection of 806,791 documents



DATA CLUSTERING

Groups similar objects into subsets or clusters.

Infomap (Bohlin et al., 2014):
e community detection method

* Identify strongly intraconnected modules

font: Complex Roswall - hitp://www.tp.umu.se/~rosvall/
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SEARCHING AND RANKING OERs
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SEARCHING AND RANKING OERs
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o — * relevance normalization of the
" correlated terms

Searching and Ranking Process

Searching [1a] Searching via |
terms clustering |

« finding and ranking OERSs

il

¥ +
/ Ranked OER /
Final ranked OER || [2] OER mix and
reclassification
|_i| [1b] Searching via ‘ f P.anken:lvDEH/
search engine




SEARCHING AND RANKING OERs
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SEARCHING AND RANKING OERs
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EXPERIMENTS
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Repository:
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EXPERIMENTS

Example of Clustered Terms

Id . Original Normalized
weight weight
1 Sagittarius 2.31473e-05 1.04)
2 Dwarfstar 2427305 | 099
3 Luminous star 2.4271 3e-05 0.98
4 Peony 3.11466e-05 | 093
5 Shine 3.11466e-05 | 0.93
6 W5 1.55874e-005 | 091
7 Stars movement 1.46697e-05 | 0.89
8 The Cartwheel Galaxy 1.18271e-05 | 0.84
9 Recycle 1.11963e-05 | 0.83
10 | Protoplanetary disk 6.47752e-06 | 0.71
11 Hertzsprung Russell Diag. 6.13133e-06 | 0.70
12 Star 000021569 0.50

Cluster terms Weight
DA 1.0}
EMA 1.0
Ciuanineg 0.91
Thymine (.82
Mucleonde 0.77
Nucleoside 0.67
Protein translation 0.62
enzvmes restriction endonucleases 0.62
Homologous protein (.61
Nucleic acid 0.59
Double helix .54
Capsid protein (.50
o 1.00
Gravitacional forcePtolomeu Model
Retrograde movement ;:::
l’jmf:]llutn of the planets .94
]:pj-:h ycle 0.94
g 0.87
luminosity
Einstein H:00
k ] .64
Greater circumference
.50
Corrosion 1.00
Electrochemistry 0.97
Oxide-reduction .95
Concentration cell .50




EXPERIMENTS

Searching results from

terms clustering

Search term = Sagittarius

OERid | OER Weight Term id

2095 Stars and HR Diagram 31812 2.3.11.12

10667 Peony star 2.3670 45,12

16289 T Milky way J 1.5000 | 1,12 -

10837 ?ﬁﬁﬁl? 14114 6.12 SearCh englne

557 W-5 Star-Forming Region 1.4114 6,12

2642 Daytime Motion of the Stars... 1.3978 12 Search term = Sagittarius

11324 Cartwheel galaxy 1.3496 8.12 OER id OER Weight Boost

7105 | Robot Astronomy.. 13373 | 9.az | 16289 [CMilky way 2D 147.6802 |10

5482 Inner Gap in Circumstellar.. | 1.2147 | 12 39 Samitary landfill L

11438 SF-EI.L‘-I'.-‘ Trash 0.8373 [y 1917 Sound Almanac of CI'IL‘-II'Ii.‘-ilr‘_'r'... 10.6484 |
3041 Penodical Talk - Trash 10,3336 |
17001 Sanitary landfill 9.9435 1
739 Samitary landfill 99435 1
98T Mines without dumps 95448 1
6078 Slurry treatment pond 9.5448 1
15537 Mines without dumps 0.544% 1
9508 Slurry treatment 9. 1596 1




EXPERIMENTS

Resulting set from OER searching based on terms clustering

e —

Search term = Sagittarius P i g™
Terms clustering Search engine / Mixed Result \
Rank OERid Weight OER id Weightl / OERid| w.etgr%
1 2095 3.18 16289 147.68|/ 16289 13.6
2 10667 2.37 11.15{ 2095 10.6
3 16289 1.50 10.65| 10667 7.03
4 10837 1.41 10.3 10837 2.75
5 557 1.41 9.94 557 2.75
6 2642 1.40 9.94 2642 2.6
7 11324 1.35 9.54\ 11324 2.47
8 7105 1.34 954 \ 7105 242
9 5482 1.21 954/ \ 5482 /.87
10 11438 0.84 9.16 ‘uﬂ_,,/ 0.18



CONCLUSIONS

« Searching OERs has been an exhaustive task

« Clustered terms allows a quantitative and semantic expansion of terms

* |ncrease the number of relevant results

« (Good results with simple ranking equations

 The implementation and experiment results show the feasibility of the
approach
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QUESTIONS?

https://plataformaintegrada.mec.gov.br/
https://gitlab.c3sl.ufpr.br/portalmec/
https://qgitlab.c3sl.ufpr.br/portalmec/portalmec/tree/tag-clustering-task
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