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Ines cmiBpoOITHMIITBA, Mdiajory, NApTHEPCTBA Yy B3aEMOBITHOCHHAX CYO'€KTIB HaBYAIbHOI
JisTBHOCTI — OJIHA 3 OCHOBHHX Y MeAarorini ocranHix pokis. [IpoTe ii peanizarmist B mpakTHUHIN AiSTIBHOCTI
BiIOYBa€ThCS 3 BEITUKUMH TpyIHOIIamMu. HaBuaHHS, OAWH 3 HalJaBHIIIMX MPOIECIB JIFOICHKOI MisITBHOCTI,
noJisirae y B3aeMoJIil BUKIIaaava Ta yuHs. Llei nmpouec Hepo3pHBHO MOB'SI3aHUHN 3 TIOHSTTSIM «ITAPTHEPCTBOY.

CeHcoM B3aeMofil B MapTHEPCHKiA B3aeMOJil € CHIBpOOITHMLTBO HOro Y4YacHHUKiB, mepedymoBa
POJIBOBUX BiAHOCHH BHKJIa/1a4ya Ta y4HsS y PIBHOIIPABHI.

Ha HeoOXimHiCTh BUPIMIECHHS Pi3HOMAaHITHAX TTPOOJIEM, TTOB’I3aHMX 13 PO3BUTKOM iJIei ITearoriqHol
B3a€EMOJIii, BKa3yIOThb CydYacHi ykpaiHCcbki BueHi — memarorm O.B. I'my3aman, O.M. JpyranoBa, C.T.
3onoryxina, M.B. €Bryx, B.C.Kypuno, O.M. Mukutiok, C.O. Muxkutiok, B.K. Maiibopoaoga,
H.C. ITo6ipuenko, H.B. Ily3upkoa, O.A. Paxyn Ta iH.

Pobotu 3akopmonnux aBtopiB (P. Cenman, O. Craydopa, M. ®dnannepc, M. XayseH) po3risiaiTh
B3a€MOJIi10, 200 IHTEPaKLilo, Y HABYAHH1, BUXOAIYH 3 MOJIOXKEHb TYMaHICTHYHOT i KOTHITHBHOI IICUXOJIOT1].

l'omoBHUMEM O3HAKaMU TEJAroTivYHOTO CIUJIKYBaHHS Ha Cy0'€KT-CyO0'€KTHiH OCHOBI €: OCOOMCTiCHA
OpIEHTAIliS CIIBPO3MOBHHKIB; PIBHICTH IICHXOJIOTIYHHX IMO3HUIIIHA CITIBPO3MOBHHKIB, IPOHUKHEHHS y CBIT
MOYYTTIB 1 MepeXuBaHb, TOTOBHICTh CTAaTH Ha MO3MILII0 CHiBPO3MOBHHKA; HECTAHIAPTHI NpHHOMH
CHIIKYBaHHS, IO € HACIIAKOM BiIXHJIEHHS BiJl CYTO poiiboBOi mo3wuii Buutens [2, C.53].

3aie)XHO Bil TOTO, peaji30BaHO IPHUHITUI CYO'€KT-Cy0'€KTHOI 9M CyO0'€KT-00'€KTHOI B3aeEMOIIi,
CIITKYBaHHS MOCTA€E K QYHKIIOHATHLHO-POIBOBE 200 OCOOMCTICHO 30piEHTOBAHE.

OyHKIIOHAILHO-POJILOBE CHUIKYBaHHS BYHTENS — CYTO [illoBe, CTaHIapTH30BaHe, OOMeEKeHe
BUMOTraMu poJiiboBOi mo3uuii. ['onoBHa MeTa iloro 3a0e3neueHHS BUKOHAaHHS MeBHHMX nOiil. Ocobucte
CTaBJIEHHS YUHUTENS i yUHS HE BPaXOBY€EThCS I HEe BUABIAEThCA [1].

OcoOHCTICHO Opi€HTOBaHE CIIIKYBaHHS BYMTENs Iependadae BUKOHAHHS HOPMATHBHO 3aJaHUX
(yHKIIi# 3 BUSIBOM OCOOHMCTICHOTO CTaBJICHHS, CBOiX MOYYTTiB. ['0JIOBHA MeTa BIUIMBY — PO3BUTOK yUHIB.

CriBpoOITHUIITBO SK CHUThHA MiSUTBHICTH, SK OpraHi3allifHa CHCTeMa aKTHBHOCTI B3a€EMOIIIOUNX
Cy0'eKTIB XapaKTepu3yeThCs: 1) MPOCTOPOBOK W TUMYACOBOK CHIBIPHUCYTHICTIO, 2) €IHICTIO MeTH, 3)
OpraHi3aimi€l0 1 YMPaBNiHHAM MisUTGHICTIO, 4) HasABHICTIO TIO3UTUBHUX MDKOCOOHCTICHMX B3a€MUH.
HapuaHHS B CHiBpOOITHHUIITBI PO3TIIANAETLCS Y CBITOBiM IMeAarorimi sk HAaHOUIBIN YCITINTHA adbTepPHATHBA
TpaauIliiHUM MeTo1aM. BOoHO TakoXk BioOpakae 0COOMCTICHO OPIEHTOBAHUIM ITiIXi/I.

[TapTHEpCHKi B3a€MHHU MK YUYHSMH Ta BUUTEISIMH MependavaloTh BUCOKY KyJBTYpY CHUIKYBaHHS,
sKa 3acCBiJUy€ BMIiHHS TIelarora peaii3oByBaTH CBOi MOXIWBOCTI Y CIJIKYBaHHI 3 1HIIUMHU JIOJBMH,
3ATHICTh CHPUIMATH, PO3yMIiTH, 3aCBOIOBATH, TIEpENaBaTH 3MICT AYMOK, IOYYTTiB, IParHeHb y Mpoleci
HaBYaHHs 1 BuXxoBaHH:. [legaroriude crnijKyBaHHs € SBUIIEM MOJi(QYHKIIOHAIBHUM, sIKE 3a0e3meuye oOMiH
iH(opMaIli€ro, CrHiBNepeXUBAHHA, IMI3HAHHS OCOOWCTOCTi, CAMOYTBEPIKCHHS, MPOAYKTHBHY OpTaHi3alliio
B3aemoii. [lemaroriyae CIinKyBaHHS JOIIOMAarae BUUTEIECB] OpPTraHi3yBaTH B3aEMOJIII0 HA YPOII 1 TI03a HUM
SIK IIUTICHH# Tpoliec.

OTxe, menaroridyHe CHiJIKyBaHHS $K HpodeciiiHO-eTHUHUN (eHOMEeH NOoTpedye BiA ydYUTENs
CIeIiabHOI MATOTOBKH HE JIUIIE JUIST OBOJIOAIHHS TEXHOJIOTIEI0 B3aEMOJIIT, a i I HaOyTTS MOPAIBHOTO
JIOCBily, TIeJaroridyHoi MyIpOCTi B OpraHi3allii CTOCYHKIB 3 YYHSMH, OaThbKaMH, KOJIeTaMH y pisHUX chepax
HaBYAIbHO-BUXOBHOTO MPOLIECY.
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MISSIONARIES OF SCIENCE IN MEXICO:
BRINGING SCIENCE TO MEXICAN SCHOOLS
Castellanos A. S.
Meéxico D.F.,México
The Programme for International Student Assessment (PISA) of the Organization for Economic Co-
Operation and Development (OECD) define scientific literacy as "The capacity to use scientific knowledge,
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to identify questions and to draw evidence-based conclusions in order to understand and help make
decisions about the natural world and the changes made to it through human activity." Scientific illiteracy is
a worldwide problem. Without basic science knowledge we are utterly dependent on others to form opinion
about decisions made by the government and people, like construction of factories contaminating seas and
rivers, uncontrolled consumption of species causing their extinction, street littering, tree felling, etc.

Specific indicators of scientific illiteracy in our country, besides given above, are the poor results on
PISA examinations obtained by the Mexican students [1, 2], mainly in scientific culture. Those results
reflect the actual state of the country’s education at the basic levels (primary, secondary and high school).
The strategy of importing educational models from developed countries has not been effective in solving
these problems [3]. Also, traditions, attitudes, family conditions, social environment, marginalization, affect
directly the behaviour of students in the schools [4], and these factors are quite different from developed
countries and even from one state to another in Mexico. The Gross Domestic Product (GDP) that Mexican
government invests on education is lower than in developed countries, where most of the educational
models have their origin [5]; our schools lack the infrastructure (e.g. well equipped laboratories) needed to
implement such models. Bloom noticed that when students were instructed by experienced teachers and
received attention and support from their parents, they were able to acquire more knowledge and be more
effective in their studies than those with conflicts at home and poorly prepared teachers [6]. These two
problems are very common in Mexican schools and society, where most teachers do not have the adequate
training in their subject and it is now common to find the divorce problem in Mexican families [7].

Mexico needs scientists [8]. The number of students choosing a research career is lower than
medicine, architecture, social and political sciences, which have excessive demand. It may be because
students are unaware of the scientific research performed in Mexico; the vocational orientation programs in
schools do not seem to be effective. Students’ aversion for scientific subjects is common. They need to
know of the research performed in Mexico and see that science is a worthwhile profession.

We present here a program with the main objective to favor scientific literacy and to make people
more conscious of the damage caused to the planet. It is also aimed to increase students’ interest in science,
principally that performed in Mexico.

We launched the program called Missionaries of Science at the high school Centro de Estudios
Cientificos y Tecnologicos No. 10 “Carlos Vallejo Marquez” of the National Polytechnic Institute (IPN),
Mexico City, on February 12, 2009, declared by UNESCO the Darwin Day. Authorities and students of
different IPN schools attended the opening of the program which main objectives are:

1. Bring Science to Mexican schools at all levels.

. Promote scientific culture in Mexico.
. Guide students in their choice of education for a scientific career.
. Promote scientific research done in Mexico.

. Reduce scientific illiteracy in Mexico.

The program has been designed so that anybody interested in the spreading of science can
participate as a lecturer, a workshop leader or a host. Hosting schools need to register on the Missionaries of
Science webpage [9], providing the school’s level and address, number of students to attend the event, type
of presentation.

Lecturers or workshop leaders include three categories:

a. Research scientist: Gives a lecture about his/her research or any interesting scientific topic in a
basic level to let students understand it and be motivated to study scientific subjects in an enthusiastic way.

b. Teacher: Visit the school by him/her self or accompanied by a group of students to lead a
workshop or a lecture.

c. Student: a teacher or a scientist visiting a school encourages students attending the event to
follow the example and visit other schools.

The idea of the program is to create a chain reaction in order to spread science as much as possible,
involving more people in the program with each visit. Students who participate in the program need to
prepare their workshop/lecture by themselves (the program’s web-site provides lots of ides and materials
[9]) which helps them acquire more knowledge about the chosen science topic. The most important
ingredient is the enthusiasm of the program participants.

In 2009 we acquired 15 telescope kits from the International Astronomical Union to lead workshops
for kids and teachers with great acceptance, since young students enjoy assembling telescopes and
afterwards to observe through them. We have participated also in the National Juvenile and Infantile
Meeting on Computers organized by the Mexican Society of Computation, gathering young students from
different Mexican states. That gave an opportunity to reach more students with the program. Being a
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Missionary of Science is not an easy task, but it is a rewarding experience to spread and bring science to
schools. Kids really enjoy science when it is taught in a proper manner. We have all the reasons to believe
that students would consider a scientific career after a Missionary of Science team’s visits. We have also
invited foreign research scientists to Mexican schools. For instance, Alexander Kazachkov, a professor from
Ukraine, who led a series of physics workshops for high school teachers at IPN, have also shown interesting
experiments to small pupils at a primary school, to much of their and his enjoyment. Prof. Nieto Villar, dean
of the faculty of chemistry at the University of La Havana has expressed his interest to start the program in
Cuba and teachers from San Salvador showed interest in joining the project. For research scientists is not
easy to be a Missionary, because they have to talk at a level they are not used to, but students enjoy
communicating with them about their experience as scientists. Students get rid of the paradigm that
scientists are strange and special people and realize that they can also become scientists. On one occasion
students were taking pictures with the guest, a mathematician from CINVESTAV, IPN, being very happy to
talk with him and ask about his job and how to become a mathematician. Missionaries of Science continue
spreading science, mainly among the students in Mexico City, where many schools and public places were
visited, proving them a fertile ground to implement projects of the sort. Existing science programs in
museums and planetariums are mostly not for free which leaves out students with families of low income.
Importantly, personal involvement of the students in the Missionaries of Science program is remarkable. We
welcome anyone interested in the project to contact the authors and join it.
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3 JOCBIJY OPTAHI3AIIIL TA ITIPOBEJEHHSI
YHIBEPCUTETCBHKOI EKOJIOTTYHOI OJIMIIIA A
Kneneus O.B.
Ilonmaesa, Ykpaina

Peamizariiss mporpam po0OTH 3 00JapOBaHOI MOJIOJIK B YKpaiHi mependadae Oprasizaiiio i
MPOBENEHHS CTYACHTCHKHUX oiimmian. CTylneHTChKa ONiMIliafa — [e CHCTeMa MacOBHX OYHHUX 3MaraHb
CTYZICHTIB Y TBOPYOMY 3aCTOCYBaHHI 3100yTHX 3HaHb, yMiHb 1 HABUYOK, a TAKOXK y TMPOodeCiiHiIN MM AroTOBII
MalOyTHIX cremianicTie. BoHa MPOBOAMTHCS 3 METOK aKTHUBI3allli HaBYAIbHO-II3HABAIBHOI MisJIBHOCTI
CTYACHTIB, iHTeHCH]iKalii Ta yIOCKOHAJICHHSI HABYAJIBHOTO MPOLECy, CTUMYJIIOBAHHS MOTPeO Y TBOPUOMY
OBOJIOJIIHHI 3HaHHSMH, PO3BUTKY 1 peaiizalii nmpodeciiiaux 3ai0HOCTEH CTYICHTIB, BUSBICHHS HAyKOBO-
00apoBaHoi i TaraHoBUTO1 MoJoxi [1].

Jo umcna mo3uTHBHUX €(EKTiB MPeaMETHOI ONiMMianu K HETpaAMUidHOT (OpMH HAaBYAIBLHOTO
MPOIECY MOKHA BiJJHECTH: MOTHBAIIIIO O BUBUEHHS JIOJAaTKOBUX MaTepialiB, HE OXOIUIEHUX HaBYAILHOIO
IIPOTPaMor0, y TPOIIECi MIATOTOBKH IO OJIIMITIaTy ¥ y9acTi B Hil; MOMJIMBICTh CAMOOITIHKH MpodeciitHoro
PIBHS Ha TJi JOCATHEHb IHIIMX YYacHHKIB OJIIMIIaIW; HAroay 3apeKOMEHAyBaThH ceOe MEepCreKTHBHUMU
¢axibisivu [2].

CryneHTCchKa oIiMITiafa MOXe OyTH MpoBeJeHa sIK i3 OKPeMOi TUCIHILIIHY (cepell CTYIEeHTIB, SKi
BHUBYAIOTh BIJIMOBIJHY JMCIUIUIIHY B IOTOYHOMY a00 3aKiHYMJIM il BUBYATH B MUHYJIOMY POIIli), TaK i 3a
UMMM HampsiMoM a0o cHeliaibHICTIO (TBOpYe 3MaraHHA i3 mpodeciiiHoi Ta MPakTUYHOI MiATOTOBKH
CTYJEHTIB CTapIINX KYpCiB 3TiJIHO 3 HampsMaMH 1 CHEmiaJbHOCTSAMH, 32 SKUMHU 3IHCHIOETHCS IMiATrOTOBKA
(haxiBIIiB y BUIITUX HaBUAJHLHUX 3aKJIa/1aX 32 BIITOBITHUMHU OCBITHRO-KBaTi(hiKamitHIMH piBHAME) [1].

Yoponoex 0araTboX pOKiB Ha NPUPOJHHYOMY (akynbTeTi [lonTaBCHKOro HAIlOHATBLHOTO
nexaroriyaoro yHiBepcurery (ITHITY) imeni B.I'. Koponenka € TpagumiitHuM mpoBeeHHS MEPIIOro Typy



