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KANGAROO AND BEBRAS
common features (and differences)
KEHI'YPY U BOBEP 001ee (1 pa3jinuHoe)

- /7
Common features (0buine YyepThl):
- mathematics in Kangaroo FOR ALL

(MatemaTuka anga Bcex)

and informatics in Bebras FOR ALL

(MHgopmaTmka ans Bcex)

- competitions duration is about 1 hour
(NMpPOAOMKUTENBHOCTb KOHKYpCca 1 4ac)

- tasks have 3 levels of complexity
(3agaym MMeroT 3 YPOBHS CINOXHOCTW)




KANGAROO AND BEBRAS

(common features) and differences
KEHI'YPY U BOBEP (00111€ee) u pazjau4Hoe)

A

: _
Pupils solve tasks Pupils solve tasks
and write answers and write answers

on paper sheets on computers
YyeHukn paboTtatoT «Ha Y4yeHukn paboraloT 3a

bymare» KOMrMbloTEPaMMU



KANGAROO AND BEBRAS: differences
KEHI'YPY U BOBEP: pazanuus

Points for tasks The penalty - 1/3 points for
are summarized unresolved tasks is
subtracted from a score

bannbl 3a 3agayu

CyMMUPYIOTCAH N3 cymmbl 6annoB BbluMTaeTcs Wwrpad:

1/3 6annoB 3a HeEpPELLEHHbIE 3aaaun



DIFFICULTY and COMPLEXITY

Pedagogical consequence of penalties introduction

TPYJHOCTD u CJIO’KHOCTDb

Ilexaroruyeckue nocjaeaCTBUs BBeAeHUs mITpados

e x*1/4-x/3*3/4=0
so there is no difference to choose the
answer incidentally or to refuse decision

C TOYKU 3pEHNA TEOPUN BEPOATHOCTU HECYLLECTBEHHO,
OTKa3bIBaETCA NN YY4EHUK OT PELUEHNS 3adauun nnn Bolbnpaet
OTBET Cny4yanHo



Tasks: Tasks: not only

multichoice multichoice question type
question type but interactive type too
3agaHua umerot doopmy Kpome 3agaHunmn Ha BbIOOp OTBETA ECTb

TECTOB C BbI60pOM OTBETAa NMHTEPaKTUBHbIE 3adaHNA
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Each country has Countries create the
own set of tasks common bank of tasks

Kaxnas cTpaHa MMeeT CBOW CTpaHbl co3gatoT obLwmi 6aHK
Habop 3apau 3agau
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Tasks in Tasks in mformatlcs
mathematics authors must explain to
teachers why it's
informatics (CS)

3agaun no matemaTuke 3agaym rno nHdopmaTuke: aBTopbl
OO0SKHbI OOBACHUTL YYNTENAM, NOYEMY

9TO MHJOopMaTuMKa



Comments to some previous slides

Task Difficulty

The task difficulty reflects the relationships between a
task and an individual who performs it..

Task Complexity

Complexity means a certain objective feature of a
task while the difficulty is understood as a subjective
feature, i.e. how a participant interprets a task.

Ball, 1990; Golikov & Kostin, 1996;
Navon & Gopher, 1979; Sammer, 1997



Important Bebras feature — minus 1/3
of task's value If answer is wrong

When the answer is arbitrarily chosen out of 4 proposed options, the probability (p) to
choose a correct answer makes 7. In this case a mathematical expectation of
scores gained is

p*x+ (1-p)*(-x/3) =x (4p-1)/3=0 (x — task value) (!)
that coincides with total scores received when choosing “no answer” option.

If one of the answers proposed is rejected as certainly wrong, the probability of
arbitrary choice of a correct answer out of remained options is greater than %2 and
a mathematical expectation of score gained for solving a task becomes positive!

Therefore, a participant has no reasonable motive to choose “no answer”
button. The use of this button may only be due to psychological reasons —
for example, a fear of failure (and penalty for it) or an extreme lack of self-
confidence, a fear of task statement.

As statistical expectation of score may be hardly calculated by schoolchildren, the
choice of “no answer” option reflects their feelings about the relation
between winning and failing probabilities. In all cases the choice of “no
answer” option is the result of an interaction between the schoolchild and
the task, i.e. it features the difficulty of a task for a participant.
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Fig. 2. Distribution of competition tasks upon their difficulty and complexity
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Multichoice type of Bebras tasks

Before contest: to check all the tasks use “filter” - “It's
Informatics”

After contest: to acquaint teachers and students with tasks
packground using Wikipedia and other accessible resources

3Y/IbTa™l COPpEBHOBAHWA.

Bannoe v
MpaBuNbHLE OTEETOR a8
HenpaewibHLX OTEETOR 7
MponyLLEeHo OTEETOE 0

Bannoe 2@ npaennbHele OTBETEL 75
BoiyTexo Gannos -20

3apadva 3. CTyn UNK Kpecno? & Gannos @M Poccua

LUentp Bobposelx Mocneposaduil MokyccTeeHHoro HUYeroHeenalen CO30aN CMCTEMy AnA
PACNOZHABAHWA Mebeny AnA 0TAkXa, NOCTPOSHHYK Ha TPEX «HelpoHaxs. HelpoHsl aHaNUIMPYIOT YacTH
=ie>Cryn mebeny (CNUHKY, NOANOKOTHUKKY, CHABHUE, HOXKM) M CYMMUPYIOT NPUNHWCBIEaEMble MM Banns B
COOTEETCTBMW CO CXeMO Ha PUCyHKe. HelipoHel P3Cno3HaAKT, ABNAETCA NM Mefiens
CTYNOM, KpecnoM 1w TalypetomM, ecnu cyMMa Dannoe Ha COOTEETCTEYHOLWEM HelipoHe
Bynet Gonewe 10, 3 Ha OCTaNkHLIX Medele 10. HanpuMep, obelYHLiA cTyn npu
=10 PaCNozHaBEaHWM 03T CYyMMapHeIA BeC 13 Ha nepsoM HedpoHe, 9 — Ha BTopoM W 10 Ha
Kpecno TpeTeeH. Mo3ToMY CHCTEME erd PICNOZHAET Kak «CTymw.,

m
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BapMaHTbI OTBETOB

8B BDEDDDO0RDB6E




Bebras interactive (dynamic) tasks

Gattaca

Each of the 30 face down cards below contains an "a", "c", "g" or "t". They represent part of a Beaver's DNA.

Somewhere in the DNA of the beaver the sequence gattaca is hidden. You have to try to find it by clicking
on the cards to reveal which letter is on the other side.

While you click the computer will try to work against you so you can't get too lucky.
Try itl Click on the cards to flip them over. Try to find the sequence in as few clicks as possible.

You can try to improve your score as many times as you want.

12 cards flipped
You have found 'gattaca’ in 12 flips.
Your best result so faris 12 flips.
Congratulations, this will give you 100% of the points.

| Save your answer |




Create account & Mot logged in Talk Contributions Login

Article  Talk Read Edit View history Search Q

wikpeniA | Boyer—Moore string search algorithm

The Free Encyclopedia - ) )
From Wikipedia, the free encyclopedia
Main page For the Boyer-Moaore theorem prover, see Ngthm.
Contents
EEN R In computer science, the Boyer-Moore string search algorithm is an efficient string searching algorithm that is the
Current events standard benchmark for practical string search literature l' It was developed by Robert S. Boyer and J Strother Moore in
Random article 1977 1 The algorithm preprocesses the string being searched for (the pattern), but not the string being searched in (the
Donate to Wikipedia text). It is thus well-suited for applications in which the pattern is much shorter than the text or where it persists across
Bahasa Indonesia Definitions [ edit |
Italiano
Lietuviu » 5[] denotes the character at index 7 of string 5, counting from 1. ANPANMAN -
H#& « S[i..J]] denotes the substring of string S starting at index 7 and ending at j, inclusive. 5 AN
Polski « A prefix of S is a substring S[1.7] for some /in range [1, n]. where n is the length of S.
R « A suffix of S is a substring S[i..n] for some i in range [1. n]. where n is the length of S. - PAN-----
Cpncew [/ srpski i ) ) . - PAMN- - - -
iy » The string to be searched for is called the pattern and is denoted by P. Its length is n.
M Edit links « The string being searched in is called the fext and is denoted by T. Its length is m. ---PAN---
« An alignment of Pto Tis an index k in T such that the last character of P is aligned with ----PAN--
index kofr. P AN-

« A match or occurrence of P occurs at an alignment if P is equivalent to T[(k-n+1)._Kk]. Alignments of pattern PAN

to text ANPANMAN, from

Description [edit] z:gut; I;i_,: match

The Boyer-Moore algorithm searches for occurrences of Pin T by performing explicit

character comparisons at different alignments. Instead of a brute-force search of all

alignments (of which there are m - n + 1), Boyer-Moore uses information gained by preprocessing P to skip as many
alignments as possible.



There are three stages,
with the first being the
Bebras contest

http: //k|o spb ru/klo http://kioschool.eltech.ru/

\ Onumnuada /

OVNCKPETHOW MaTeMaTuKke

N TEOPETNYECKON MHOPpMAaTUKE

http://dmti.ipo.spb.ru/



Three stages, with the first being the Bebras contest

1) Bebras: the mass contest on informatics;

2) “Construct, Test, Explore” (held about 15 years)
(http://kio.spb.ru ). The contest, presenting each year three
nontrivial virtual laboratories, supporting research activity of
schoolchildren. After the contest, which hold during a week
these laboratories are used on teacher training courses and
to support school sections on informatics;

3) The Olympiad in discrete mathematics and computer
science for 9-11 grades (http://dmti.ipo.spb.ru/). The olympiad
combines an idea of constructive work with computer models
and tools with tasks, based on theoretical analysis of
experiments results. The olympiad is held in December (the
qualifying round) and March (the final round). In 2015-2016,
18 leading Russian universities participated as coorganizers.



Construct, Test, Explore contest in
information technologies
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\ i ﬂlaqunhTET KOMNEBHTEPHBIX TEXHONOrMA U HH'L'FDPMET“KH
"‘" O“" CneratTy "natu" Mo3gHAKOB Cepreil -

A — b coBMecTHO C LleHTpom wHdopmatnaaumn obpazoeanna "KIAO"
WKOAQ

ANropuTMEl Crartuctuka CrpaHuyel Mpynnel Mmogynen MaHunynaToOpEI Cpegpl Kypckl Monesoearenun

AJITOPUTMBbI

Xo4 KOHeM

AnropuTi 0BXo00a OOCKKW WaxXMaTHEIM KoHew [NpakTudeckn Kaxnsi xoTa Bbl pas e xu3nn Bpanca 3a

3anadqy oDoATH KoHEeM BCe KNETKKM WaxmaTHOR 4ockK Tak, 4Tobkl B Kawaoi kneTke nobbiBaTe pOBHO .
YuTaTe onucaHue

AnroputM MpumMa

[padbl, C KOTOPLIMK Mbl YHE NOZHAKOMWIMCE, MOMYT HECTKH BonbLlle MHpopMaLLKK, YemM TONLKD YKa36IBaTE

OTHOLIEHKE Mexdy obbekTami. Hanpumep, cxema J0opor, KpoMe YKa3aHna Kakue NyHKTbl CoeauHe. .
YutaTe onucaHue

Anroput™m [enKcTpbl

Mpexne Yyem hopMynUpoBaTe anropuTM [efkeTpel cTporo, oficyaum ero HedopMansHo Ha npumepe

"sanaqn cneneonorog”. Cnenecnaork, ocHalleHHble NOPTaTMBHbIMK 3X0N0TamMu M paunAMK ANA CBA3W, UC.__.
YuTaTe onucaHue

AnroputMm Kpackana
CerogHa Mbl NO3HAKOMUMCA C TPEMA BEKHEIMKY MOEAMW MHpOpMaTKHKM. 1) NpocTeIe COPTUPOBKK, 2} MeToq
pacKpackd BeplwiH anAa obHapyweHe LHKNos B rpade; 3) ewé oduH #agHblll anropyTM NOCTR...

YuTaTe onucaHue




Conclusions

1. Bebras contest expands children society which are
interested in informatics and participate in informatics
contests.

2. Bebras gives possibility to enhance quality of tasks of
national competitions due to procedure of tasks
discussion and selection (and creation of common
base of problems).

3. Due to using metaphores some of which reflect
national features, Bebras contest plays a cultural role
too.



Will be continued by
Irina Kirinovich
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The Ministry of Education of the Republic of Belarus
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- 20,000 studying in the daytime, evening, correspondence and distance
learning

- 10 faculties, 38 departments

-39 specialties first stage and 37 - second stage of of education

- 7 certification of internatiohal educational centers

- 7 tips on thesis

- INSTITUTE OF INFORMATION TECHNOLOGY

- RESEARCH PART

- COLLEGE

- 8 academic buildings and 4 comfortable hostels



Symbol "Bebras" in Belarus




Participants were

55873 students from classes 1 to 11
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Diplomas of |, Il and Ill degree awarded to students in

2155(5%)
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Absolute winners were 67 people




Diplomas of | degree awarded to 518 people
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