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Anotacija

Straipsnyjenagrin¢jamas pradiniy klasiy mokiniy
statistiniy gebéjimy ugdymas(sis) informacijos val-
dymo kontekste. Atskleidziama, kaip Siam tyrimui
buvo taikomas pedagoginis ekperimentas. ISryskina-
makonceptualiojiperskyratarp moderniosirpostmo-
dernios sampraty. Nurodomos statistiniy gebéjimy
ugdymo(si) galimybeés, kurias salygoja ne tik turinio
sistemingumas, bet ir procesas: statistiniy gebéjimy
testinis ,,praktikavimas‘ veikloje, sistemingas Ziniy
konstravimas, turinio komponenty pagal gebéji-
mus, taikymo sritis parinkimas ir uzduociy etapy
skaiCius.

Prasminiai Zodziai: statistiniai gebéjimai, ug-
dymo turinys, informacijos valdymas, pedagoginis
eksperimentas.

Ivadas

Formuojantis ziniy ir informacinei visuomenei,
iSryskeéjanaujos zmogaus gebéjimy charakteristikos,
kurias P. F. Drucker (1993) apibudina kaip greité-
jancius pasikeitimus ir intensyvéjanti problemy
sudétinguma. Kadangi poky¢iai jvairiose gyvenimo
srityse reikalauja tokiy pat iSsilavinimo pokyciy,
$vietimo sistemai iSkyla labai svarbus uzdavinys:
paruosti mokinius gyvenimui taip, kad galéty veiks-
mingai dirbti ir kurti informacingéje visuomengje. Re-
formuojamoje Lietuvos $vietimo sistemoje ugdymo
turinio kaita — viena i$ sric¢iy, dedanciy pagrindus
Siuolaikinei pilietinei, demokratinei zmogaus ir tau-
tos savimonei bei gyvensenai. Siandieninéje visuo-
menéje vis placiau akcentuojamas ugdymas, kurio
pagrindiné dimensija — nauji gebéjimai.

(SELF-) DEVELOPMENT OF
PRIMARY CLASS PUPILS’
STATISTIC SKILLS IN THE
CONTEXT OF INFORMATION
MANAGEMENT

(IN THE CONDITIONS OF
EDUCATIONAL EXPERIMENT)

Abstract

The article analyses the (self-)development of
primary class pupils’ statistical skills in the context
of information management. It discloses how edu-
cational experiment was applied for this study. The
conceptual division between the modern and post-
modern conceptions, which is a dominating idea
expressed in the topic of educational discourse on
information management, is highlighted. The oppor-
tunities of (self-)development of statistical skills de-
termined not only by the systematicity of content
but by the process as well are indicated. These are
continuous “practising” of statistical skills in the
activity, systematic construction of knowledge, se-
lection of content components according to the abili-
ties, according to application areas and the number
of stages of tasks.

Key words: statistical skills, content of education,
information management, educational experiment.

Introduction

Alongside with the development of knowledge
and information society new characteristics of a
man’s abilities emerge; P. F. Drucker (1993) defines
them as accelerating changes and intensifying com-
plexity of problems. Because changes in various do-
mains of life demand adequate changes in one’s edu-
cation, the system of education encounters a very
significant task to prepare pupils for life so that they
could work and create in the information society ef-
ficiently. The change of the content of education in
the Lithuanian system of education undergoing the
reform is one of the areas preconditioning modern
civic, democratic self-awareness and lifestyle of a
the and the nation. Modern society is increasingly
more focusing on education with a key dimension
of new skills.
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Pastaraisiais deSimtmeciais, sparciai didéjant
naujos informacijos srautui, akivaizdu, kad vienas
i§ svarbiausiy ugdymo uzdaviniy yra ne Ziniy kau-
pimas, bet mokéjimas racionaliai, savarankiskai,
pagristai mastyti, naudotis informacija (ja skaity-
ti, vaizduoti), mokeéti ja pasirinkti. Todel daugelis
mokslininky (Gal, 2002; Monterio, 2002) isskiria
statistinius gebéjimus, kurie leidzia suprasti, anali-
zuoti ir vertinti informacija.

Statistiniy gebé&jimy ir ju sampratos atzvilgiu
mokslo bendruomenéje pasireiskia nuomoniy jvai-
rové. Mokslinéje literatiiroje daznai Salia termino
statistiniai gebéjimai vartojami kiti terminai (Kaz-
lauskiené, 2005), pvz., statistinis rastingumas (Mon-
teiro, Ainley, 2002, 2003), statistinés kompetencijos
(Rumsey, 2002), statistinis maqstymas (Chance,
2000), statistinis samprotavimas (Garfield, Gal,
1999).

[Sanalizavus minéty mokslininky darbus, pla-
Ciai nagrinéjandius statistinio rastingumo, statis-
tinés kompetencijos, statistinio mqstymo, statistinio
samprotavimo problemas, galima iSryskinti statis-
tiniy gebéjimy sampratg. Galima iSskirti tris sta-
tistiniy gebéjimy apibréztis: pirmoji apima labiau
techninius gebéjimus (duomeny skaitymas, duo-
meny pateikimas), antroji — pazZintinius geb&jimus
(problemos indentifikavimas, hipotezés iskélimas,
informacijos rinkimas, jos apibendrinimas, rezul-
taty interpretacija), tre¢ioji — matematiniy operacijy
gebéjimus (skaiciy apvalinimas, duomeny klasifika-
vimas, vidurkio skai¢iavimas, procentai, tikimybiy
elementai) (Kazlauskieng¢, 2005).

Ivairiy Saliy mokslininkai, apibendrine statisti-
kos mokymo patirtj nuo ikimokyklinio amziaus iki
universitetiniy studijy, numato §ios srities tyrimy
kryptis: statistikos mokymo psichologinius aspektus
(Wares, Jones, Langrall, Thornton, 2000) ir statisti-
niy gebéjimy ugdymo pedagoginius aspektus (Do-
lan, 2002). Ypac akcentuojamos statistikos mokymo
problemos rengiant pedagogus (Godino, Caiiizares,
& Diaz, 2003).

Visai neatsitiktinai pasaulio, taip pat ir Lietuvos,
Siuolaikingje didaktikoje statistiniy geb&jimy ugdy-
mo(si) klausimy nagrinéjimas sulaukia vis daugiau
démesio. Siame pedagoginiy paiesky kontekste
paminétini tyrimai, kurie apima Siuos aspektus: sq-
voky tikslinimo (Kazlauskiené, 2005), ivairiy moky-
mo koncepcijy taikymo, technologijy panaudojimo
(Monterio, Ainely, 2003), integracijos prieinamumo
(Pereira-Mendoza, Dunkels 1989). Ypatingas déme-
sys skiriamas statistinio mqstymo (Wares, Jones,
Langrall, Thornton, 2000), statistinio samprotavimo
formavimui (Garfield, Gal, 1999), statistinio rastin-
gumo (Schield, 2002) ugdymui tam tikrais amziaus
tarpsniais.

The last decades have seen rapid increase of new
information flow and it is obvious that one of the
most important tasks of education is not knowledge
accumulation but the ability to think rationally, au-
tonomously and reasonably, use information (read
and represent it) and be able to choose it. Therefore,
a number of scholars (Gal, 2002; Monterio, 2002)
in relation to the above mentioned ideas distinguish
statistical skills, which enable to understand, analy-
se and evaluate information.

With regard to statistical skills and their concep-
tion there is a diversity of opinions in the scientific
community. In research literature often alongside
with the term statistical skills other terms are used
(Kazlauskiené, 2005), e.g., statistical literacy (Mon-
teiro, Ainley, 2002, 2003), statistical competencies
(Rumsey, 2002), statistical thinking (Chance, 2000),
statistical reasoning (Garfield, Gal, 1999).

The analysis of the works of the above mentio-
ned scholars who broadly analyse the problems of
statistical literacy, statistical competence, statis-
tical thinking, statistical reasoning enable to high-
light the conception of statistical skills. Three defi-
nitions of statistical skills can be distinguished: first
encompasses more fechnical skills (data reading,
data presentation), the second — cognitive abilities
(identification of a problem, raising of a hypothesis,
information collection, its summarising, interpreta-
tion of results), the third — skills of mathematic ope-
rations (rounding of numbers, data classification,
calculation of the mean, percentages, elements of
probability) (Kazlauskieneé, 2005).

Having generalised the experience ofteaching sta-
tistics from preschool age till university studies, the
scientists of various countries project the trends of
studies in this field for the future: psychological as-
pects of teaching statistics (Wares, Jones, Langrall,
Thornton, 2000); and educational aspects of develo-
ping statistical skills (Dolan, 2002). Problems of te-
aching statistics in teacher training are particularly
emphasized (Godino, Cafiizares, & Diaz, 2003).

Thus, it is not by coincidence that the analysis of
(self-)development of statistical skills is given inc-
reasingly more attention in the world’s as well as
Lithuania’s modern didactics. In this context of pe-
dagogical searches the studies covering the aspects
of clarification of concepts (Kazlauskiené, 2005),
application of various teaching concepts, usage of
technologies (Monterio, Ainely, 2003), accessibili-
ty of integration (Pereira-Mendoza, Dunkels 1989)
should be mentioned. Special attention is paid to the
formation of the development of statistical thinking
(Wares, Jones, Langrall, Thornton, 2000); statistical
reasoning (Garfield, Gal, 1999), statistical literacy
(Schield, 2002) in certain age periods.
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Taigi galima teigti, jog pasaulyje daug démesio
skiriama statistiniy gebé&jimy ugdymo pagrindimui,
salygojanciam informacijos valdymo gebéjimus,
ugdymo proceso organizavimui, atskirais atvejais
tyringjami mokiniy geb¢jimai duomenis skaityti,
vaizduoti priskiriant juos informacijos valdymo ar
komunikacinéms kompetencijoms. Vis délto tenka
konstatuoti, jog edukologiniuose tyrimuose néra
akcentuojamos statistiniy gebéjimy ugdymo(si) tu-
rinio realizavimo galimybés pedagoginio eksperi-
mento salygomis. Tai ir sudaro $io tyrimo moksling
problema.

Tyrimo tikslas — nustatyti pradiniy klasiy mo-
kiniy statistiniy gebéjimy ugdymo(si) informacijos
valdymo kontekste turinio realizavimo salygas.

Tyrimo metodai: mokslinés literatiiros analizg,
pedagoginis eksperimentas.

Tyrimo metodologinés koncepcijos. Pradiniy
klasiy mokiniy statistiniy gebéjimy tyrimas remiasi
Siais esminiais poziiiriais ir koncepcijomis:

 Sisteminiu poziiiriu 1 reisSkinius, ypac ju tar-
pusavio saveika (Juceviciené, 1997). Prade-
dama nuo tiesioginés vaiko patirties, o véliau
atskleidziami vis jvairesni kontekstai. Kartu
rySkéja ugdomy gebéjimy sisteminiai kon-
tirai. Mokymasis yra socialinis vyksmas,
kuri veikia ankstesni gebéjimai ir naujos mo-
kymosi patirties saveika.

* Grindziant statistikos ir tikimybiy teorijos ele-
menty mokymo turini, mokymas vertinamas
Siuolaikiniu poZiiriu, kuris mokiniui suteikia
subjekto vaidmenj ir jgalina ji mokytis, tu-
rint omenyje, kad savarankiskas mokymasis
iSreiSkiamas mokymosi paradigma.

* Tyrime derinamas pozityvistinis (normatyvi-
nis) ir interpretacinis poziuris 1 statistikos ir
tikimybiy teorijos elementy mokymo(si) turi-
nio parinkima (Ernest, 1995).

* Metodologijaremiasikognityvine teorija. Mo-
kytojas yra galimybiy kiiréjas, pagalbininkas,
leidziantis vaikams taip saveikauti su aplinka
(zmonémis, vietomis, daiktais, idéjomis), kad
jie patys isisamoninty naujus santykiy mode-
lius, désningumus, t. y. vaikai mokosi patys
atrasdami. Mokinys yra pats aktyvus, norintis
igyti naujy Ziniy, suprasti save, aplinka. Mo-
kytojas mokiniui padeda susieti nauja medzia-
g4 su turima informacija ir taip susidaryti nau-
ja santykiy modeli.

* Remiamasi pragmatizmo pedagogika, nes
ugdymo turinio pagrindu imama ugdytinio sa-
veika su realia gamtine ir socialine aplinka.

Thus, it is evident that there is a global interest
in the substantiation of the development of statistical
skills, which determines information management abi-
lities, to the organisation of educational process, en-
hancement of teachers’ statistical competencies as in-
formation management competencies, and in separate
cases to the investigation of pupils’ skills to read data,
represent them assigning them to information manage-
ment or communication competencies. Nonetheless,
it must be noted that researches in education studies
do not emphasize the opportunities to implement the
content of (self-)development of statistical skills. This
makes up the research problem of this study.

Research aim — to identify the conditions of im-
plementing the content of (self-)development of pri-
mary class pupils’ statistical skills in the context of
information management.

Research methods: analysis of research literatu-
re, educational experiment.

Methodological conceptions of research. The
study of primary class pupils’ statistical skills is based
on the following essential attitudes and concepts:

* A systemic view on phenomena, on their inter-

face in particular (Jucevicien¢, 1997). First,
a child’s direct experience is considered and
then more various contexts are revealed. Si-
multaneously systemic shapes of skills to be
developed start to show up. Learning is a so-
cial development affected by an interaction of
former skills and new learning experience.

* Grounding the contents of teaching the ele-
ments of statistics and probability theory, fe-
aching is regarded from a modern perspective
where a learner is granted a role of a subject
and where teaching enables him/her to learn,
taking into account the fact that autonomous
learning is expressed in its maximum form by
a learning paradigm.

* The study comprises a positivist (normative)
and interpretative view on the selection of
contents of teaching/learning elements of sta-
tistics and probability theory (Ernest, 1995).

The methodology is based on the cognitive theo-
ry. The teacher is the creator of opportunities, assis-
tant, enabling children to interact with the surroun-
ding environment (people, places, objects, ideas) so
that they could realize new models of relationships,
regularities themselves, i.e. children learn by disco-
vering themselves. A learner is an active agent wil-
ling to acquire new knowledge, understand himself/
herself and the surrounding environment. It helps
the learner to associate new material with available
information and this way create a new model of re-
lations.
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Visas ugdymas yra probleminis, o ugdymo tu-
rinys — integruotas.

* Remiamasi konstruktyvistine paZinimo teori-
Jja, kurios svarbiausia mintis: mokiniai ak-
tyviai kuria (konstruoja) savo ziniy sistema
(Glasersfeld, 1995).

Tyrimo organizavimas

Pedagoginio eksperimento paskirtis — taikant
parengta uzduociy sistema ne tik per matematikos
pamokas 3—4 klasése nustatyti statistiniy gebé&jimy
ugdymo(si) turinio realizavimo pedagogines saly-
gas informacijos valdymo kontekste. Tuo tikslu bu-
vo analizuojamas eksperimento vykdymo procesas,
atskleidziami jo ypatumai, apibiidinami sunkumai,
pateikiami galimy pedagoginiy klaidy prevencijos
budai.

Siame eksperimente svarbiausia buvo sukurti
metodika, t. y. nauja didakting sistema, leidziancia
naujomis pedagoginémis salygomis patikrinti rezul-
tatus juos fiksuojant, formuluoti iSvadas apie prie-
laidy pasitvirtinima,.

Tyrimo metodikos esmé yra statistiniy gebéjimy
sistemos, kaip informacijos valdymo gebé&jimy, for-
mavimas informacinés visuomenés kontekste. Ji su-
ponuoja ankstyvaji isitraukima | informacing visuo-
meng.

Eksperimento metu buvo svarbu i$analizuoti
pedagogines salygas, lemiancias mokiniy statisti-
niy geb¢jimy ugdyma, atkreipti démesi i nuolatini
ziniy sistemos konstravima, turinio komponenty pa-
gal gebéjimus, pagal taikymo sritis parinkimg bei
uzduociy etapy skaiciy.

Imtis. Eksperimente imtis parinkta atsitiktiniu
budu. Pirmais mokslo metais pasirinktos dvi tre¢ios
klasés, o kitais mokslo metais — keturios ketvirtos
klasés (dvi i8 jy tos pacios, kurios dalyvavo eksperi-
mente trecioje klaséje). Eksperimente dalyvavusiy
klasiy struktiira pavaizduota 1 paveiksle.

Drauge su eksperimentiniy klasiy mokiniy
testavimu buvo atliktas diagnostinis tyrimas (testa-
vimas), kuris apémé reprezentatyvig imtj Lietuvos
mastu. Eksperimentiniy klasiy mokiniy statistiniai
gebéjimai buvo lyginami su Lietuvos tre¢iy, ketvirty
ir penkty klasiy mokiniy statistiniais gebéjimais.
Todél specialios kontrolinés klasés buvo nereikalin-
gos. Masinés praktikos fenomenas bei jos rezultatas
buvo tik diagnozuojamasis, bet ne eksperimentinio
tyrimo objektas. Vykdyty tyrimy struktira ir eiga pa-
vaizduota 1 paveiksle.

»  The pedagogy of pragmatism because the in-
terface of the learner with the actual natural
and social environment is the basis of the con-
tent of education. All education is problem-
based and the content of education is integ-
rated.

* A constructivist cognisance theory, which is
based on the following key thesis: learners ac-
tively create (construct) the system of their
knowledge (Glasersfeld, 1995).

Organisation of the study

The purpose of the educational experiment was
to identify educational conditions for implementa-
tion of the content of (self-)development of statis-
tical skills in the 34" forms applying ready-ma-
de task system in primary classes not only in the
mathematics classes. For this purpose the process of
the experiment was analysed, its peculiarities were
disclosed, difficulties were described and possible
ways for prevention of educational mistakes were
provided.

It was most important in this experiment to crea-
te methods, i.e. a new didactic system, enabling to
check results in new educational conditions recor-
ding them and to formulate conclusions about the
verification of presumptions.

The essence of the methods of the study is the
formation of the system of statistical skills as of in-
formation management abilities in the context of
information society. It presupposes early inclusion
into information society.

During the experiment it was important to analy-
se educational conditions determining the develop-
ment of pupils’ statistical skills considering a con-
tinuous construction of the system of knowledge,
selection of the components of content according to
abilities and the areas of application and the number
of stages of tasks.

Sample. The sample in the experiment was
chosen in a random way. In the first school year
two third forms were chosen and in the next scho-
ol year — four fourth forms (two of them the same
which participated in the experiment in the third
form). The structure of forms which attended the ex-
periment is presented in Figure 1.

Simultaneously with testing of pupils of experi-
mental classes diagnostic study (testing) was carried
out. It included a representative sample in the extent
of Lithuania. Statistic skills of pupils in the experi-
mental classes were compared with statistical skills
of Lithuania’s third, fourth and fifth forms pupils’ sta-
tistical skills. Therefore, special control groups were
not necessary. The phenomenon of mass practice and
its result was aimed only at diagnosis; it was not an
object of experimental study. The structure of carried
out studies and the process are presented in Figure 1.
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Pradiniai statistiniai gebéjimai
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Experimental sample
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of the 4" form imtis
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Experimental sample

Statistiniai geb¢jimai
mokslo mety pab. /
Statistical skills in the end
of the school year

(N=651)

i

Konstatuojama

o

a

(N=83)
4b  4d 42 4e

imtis / Stated sample
of the 5™ form

(N =598)

1 pav. Pedagoginio eksperimento strategija
Figure 1. Strategy of educational experiment

Kuriant uzduoc¢iy atlikimo didaktini modelj,
uzduotys pagal statistinius gebéjimus buvo suskirs-
tytos 1 tris tipus: fechninius gebéjimus (duomeny
skaitymas ir vaizdavimas), matematiniy operacijy
(vidurkio skaiciavimas, skai¢iy apvalinimas, klasi-
fikavimas, kai kurie tikimybiy teorijos elementai,
skaiCiy raiSka procentais) ir bendryjy pazintiniy
gebéjimy (Sis tipas apémé tas procediras, kuriy
matematiSkai operacionalizuoti nejmanoma: pro-
blemos i8kélimas, hipotezés numatymas, duomeny
rinkimas, duomeny registracija, ju analize, interpre-
tacija, iSvady darymas) bei taikymo sritis ir etapy
pobidj (zr. 1 lentelg). Vadovautasi prielaida, kad
i8skirti analizuojami poZymiai padés nustatyti pradi-
niy klasiy mokiniams prieinamiausig turinio temati-
ka, optimaly uzduociy etapy skaiciy, leis konstatuo-

Creating the didactic model for accomplishment
of tasks, the tasks were subdivided into three types
according to statistical skills: technical skills (data
reading and representation), mathematical opera-
tions (calculation of the mean, rounding of num-
bers, classification, certain elements of probability
theory, expression of numbers in percentages) and
general cognitive abilities (this type included such
procedures which are not possible to operationalize
mathematically: raising of the problem, projection
of the hypothesis, data collection, data registration,
their analysis, interpretation and making of conclu-
sions) and spheres of application and type of stages
(Table 1). It has been assumed that the distinguished
features under analysis would assist to identify the
topics of content that are most affordable to primary
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ti pradiniy klasiy mokiniams prieinama statistiniy
gebéjimy ugdymo(si) turinj pasirenkant tinkamai su-
derinta techninj, matematiniy operacijy bei bendruyjy
pazintiniy gebéjimy lygmenis.

class pupils, optimal number of stages in the tasks,
would enable to state affordable content of (self-)deve-
lopment of primary class pupils’ statistical skills choo-
sing suitably harmonised technical level, the levels of
mathematical operations and cognitive abilities.

1 lentelé. 3—4 klasés mokomuyjy uzduodiy pasiskirstymas pagal statistiniy gebéjimy tipus, taikymo sritis,

uzduoties etapus

Table 1. Distribution of 374" form teaching tasks according to the types of statistical skills, areas of application

and stages of tasks

Turinio komponentai pagal gebéjimus
Content componnets according to skills

Mokomosios priemonés
Teaching aids

4 KLASE
4R0 FORM
Varianty skaicius
Number of variants

3 KLASE
3" FORM
Varianty skaicius
Number of variants

Stulpeline diagrama
Bar chart

14 10

Piktograma
Pictogram

Lentele
Duomeny pateikimas Table

Representation of data | Skrituline diagrama
Pie chart

Ploto diagrama
Area chart

Grafiku
Grapg chart

Stulpelinés diagramos
Bar chart

Piktogramos
Pictogram

Skritulinés diagramos

Duomeny skaitymas i§ | Pie chart

Data reading from Paveiksléliy

Pictures

Techniniai gebéjimai
Technical skills

Lenteliy
Tables

Grafiko
Grapg chart

Skai¢iy apvalinimas
Approximation of numbers

Duomeny klasifikavimas
Classification of data

Vidurkio skai¢iavimas
Calculating the mean

Operacijos
Operations

Procentai
Percentage

Tikimybés
Probabilities

Problemos identifikavimas
Identification of a problem

Hipotezeés iskélimas
Wording a hipothesis

Pazintiniai elementai
Cognitive elements

Duomeny registracijos lapy pasiruo$imas
Preparation of data registration sheets

3kl. —22;
4 k1. - 40.

Duomeny rinkimas
Data collection

Cognitive skills

PazZintiniai gebéjimai

Rezultaty apibendrinimas, iSvados
Summary of the data, conclusions

Rezultaty interpretacija

Interpretation of the results
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1 lentelés tesinys
Continued of Table 1

Turinio komponentai pagal taikymo sritis 3 KLASE 4 KLASE

Content componnets according to the areas of application 3" FORM 4R* FORM
Soc¥a11ma1 28 27
Social
Gamta, geografija 10 35
Nature, geography
Ekonominiai

. 4 8
Economic
Sportas
Sports 3 4
Matematinio modelio 7 7
Mathematical models

Uzduoéiy etapy skaicius 3 KLASE 4 KLASE
Numbers of the item phases 3" FORM 4R> FORM

1 etapas
1 phase > 7
2-5 etapai
2-5 phases 8 43
6-10 etapai
6—-10 phases 23 19
11 ir daugiau etapy 15 1
11 and more phases

Remtasi R. F. Gunstone (1991) pasitilyta prakti-
niy darby, taikomy konstruktyviojo mokymo proce-
se, schema: numatymas — stebéjimas — aiSkinimas
(Predic — Observe — Explain (P-O-E)) (zr. 2 lentelg).

2 lentelé. Pedagoginés veiklos schema pagal R. F. Gunstone (1991)
Table 2. Scheme of educational activity according to R. F. Gunstone (1991)

The basis is R. F. Gunstone’s (1991) proposed
scheme for practical works applied in the process of
constructive teaching: prediction — observation —
explanation (see Table 2).

Lygmuo P-O-E modelio dalys | Uzduo¢iy struktiiriniai komponentai Veiklos elementai
Level Parts of P-O-E model Structural components of tasks Activity elements
Pazintinis | Numatymas Situacijos ivardijimas, darbo priemonés | Problemos, tikslo ivardijimas; iSankstiniy rezulta-
Cognitive Prediction Naming of the situation, work instru- ty numatymas; priemoniy, darbo eigos aptarimas.
ments Naming of the problem, aim; projection of advan-
ce results; discussion of instruments, process of
work.
Stebéjimas Darbo eigos nurodymai (ka daryti arba | Praktinés dalies atlikimas (duomeny registracijos
Observation kas duota) lapy pasiruo$imas, duomeny rinkimas; duomeny
Instructions of work process (what to do | fiksavimas; duomeny analizé).
or what is given) Accomplishment of practical part (preparation
of data registration sheets, data collection; data
recording; data analysis).
Techninis Skaitymas duomeny, pavaizduoty diagramomis,
Technical lentelémis, grafikais, piktogramomis; duomeny
pavaizdavimas diagrama, lentele, grafiku, pikto-
grama.
To read data, represented by diagrams, tables,
schedules, pictograms; to represent data by a
diagram, table, schedule, pictogram.
Matematiniy | Aiskinimas Atvirojo arba uzdarojo pobudzio Vidurkio skai¢iavimas, duomeny klasifikavimas,
operaciju Explanation klausimai procenty, tikimybés skai¢iavimas.
Ofmathema- Open and closed type questions Calculation of the mean, data classification, cal-
tical culation of percentages, probability.
operations
Atsakymai i pateiktus klausimus; rezultaty api-
Pazintinis bendrinimas, i§vados, interpretacijos.
Cognitive Answers to the given questions, generalisation of
results, conclusions, interpretations.
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Eksperimento vertinimas. Eksperimento rezulta-
tai vertinti formaliai ir neformaliai. Atlickant uzduo-
tis buvo stebima mokiniy veikla, aptariami jy pa-
siekimai, nesékmés ir nusiteikimas. Toks individu-
alizuotas vertinimas leido geriau pazinti mokinius,
atsizvelgti | tai, kokig pazanga padaré kiekvienas
mokinys. Skelbiant rezultatus nebuvo identifikuo-
jami tiriamyjy vardai, kitos klaidos taisomos darbo
metu, kuris dazniausiai vyko grupémis. Nebuvo
viesai skelbiami klasiy rezultatai, todél mokytojams
nereikéjo stengtis pateisinti eksperimentatoriaus
lukesciuy.

Pedagoginio eksperimento etapai

Pradiniame etape buvo siekiama i$siaiskinti mo-
kiniy turimus statistinius gebéjimus, palyginti juos
su Salies treciy ir ketvirty klasiy mokiniy statisti-
niais gebéjimais, supazindinti mokytojus su pedago-
ginio eksperimento tikslais, pateikti jiems praktiniy
uzduoc¢iy panaudojimo metodinius nurodymus.

Pagrindinis eksperimento etapas — ugdomasis.
Eksperimente dalyvaujantiems mokiniams (trecio-
je ir ketvirtoje klas¢je) mokytojo nuozitira jvairio-
se pamokose {vairiais etapais buvo pateikiamos
uzduotys. Mokiniai savarankiSkai arba grupelémis
pagal uzduoc¢iy rinkiniy medziagg atlikdavo uzduotj
(stebéjima, mintinj eksperimenta, tyrima), analizuo-
davo reiskinius ir atsakydavo i uzduotyje pateik-
tus klausimus, darydavo iSvadas. Mokiniai, atlike
uzduoti, uzpildydavo atitinkamas uzduoties apraso
vietas. Mokytojas stebéjo mokiniy veikla, konsulta-
vo kai kuriuos mokinius. Véliau uzduotis buvo fron-
taliai aptariama, analizuojamos klaidos bei netiks-
lumai. ISanalizavus sifiloma mokiniams uzbraukti
klaidingus atsakymus ir uzraSyti arba pazyméti tei-
singai. Siame etape biitina nedelsiant i$taisyti netiks-
lumus ir klaidas, kadangi prieSingu atveju tai gali
trukdyti plétoti kitus statistinius gebéjimus.

Atsizvelgiant | Siandieninius ugdymo reikalavi-
mus, ugdymo turinio tikslus, besikeicianti gyveni-
ma ir visuomenés nuostatas 3 ir 4 klaséms buvo su-
darytos uzduodiy sistemos, véliau iSleistos atskirais
leidiniais (Kazlauskiené, 2002, 2003), todél vaikai
nejauté eksperimentatoriaus liikes¢iy perdavimo
efekty.

Eksperimente naudojamos uzduociy sistemos
analizuojamy poZymiy turinys. Uzduo¢iy rinkiniuo-
se (Kazlauskien¢, 2002, 2003) visos uzduotys iliust-
ruotos pavyzdziais, elementariai pateikti paaiskini-
mai: kaip ruosti duomeny registravimo lapus, kaip
rinkti duomenis, vykdyti pirminiy duomeny apdoro-
jimo procesus, daryti i§vadas. Visa tai buvo stebima
ir fiksuojama. Tikimybiy teorijos elementariesiems
gebéjimams nustatyti buvo naudojami zaidimai: mo-

Assessment of the experiment. The results of the
experiment were assessed formally and informally.
Carrying out tasks the pupils’ activity was observed,
their achievements, failures and dispositions were
discussed. Such individualised assessment enabled
to cognise pupils better, consider what progress eve-
ry pupil made. Announcing the results to children,
the names of the investigated were not identified,
other mistakes were corrected during work when
work would usually be organised in groups. The re-
sults of classes were not publicly announced, there-
fore, teachers did not have to endeavour to meet the
experimenter’s expectations.

Stages of the educational experiment

In the initial stage it was sought to find out pu-
pils’ obtained statistical skills, compare them with
statistical skills of the country’s third — fourth forms
pupils, familiarize teachers with the aims of the edu-
cational experiment, provide them with methodical
instructions for employing practical tasks.

The key stage of the experiment is educational.
The pupils participating in the experiment (in the
third and fourth form) were given tasks in different
lessons in various stages according to the teacher’s
choice. The pupils independently or in groups would
carry out a task according to the material of task col-
lections (observation, mental experiment, study),
analyse phenomena and answer the questions given
in the task, make conclusions. Having carried out the
task, the pupils would fill in the corresponding parts
in the description of the task. The teacher observed
the pupils’ activity, advised to certain pupils. Later
the task was frontally discussed, mistakes and inac-
curacies were analysed. The analysis was followed
by the proposal for the pupils to cross out incorrect
answers and to write or mark correctly. In this stage
it is necessary to correct inaccuracies and mistakes
immediately, otherwise in the opposite case this can
hinder the development of other statistical skills.

Considering the today’s requirements for educa-
tion, the aims of the content of education, the chan-
ging life and the society’s attitudes, the systems of
tasks for the third and fourth forms were set and is-
sued in separate publications (Kazlauskiené, 2002,
2003), therefore, children did not feel any effects of
the transfer of the experimenter’s expectations.

The content of the features analysed in the system
of tasks employed in the experiment. In the collec-
tions of tasks (Kazlauskiené¢, 2002, 2003) all tasks
are illustrated by examples, the explanations are sim-
ple: how to prepare the sheets of data registration,
how to collect data, carry out initial data processing
processes, make conclusions. All of it was observed
and recorded. To identify elementary abilities of the
theory of probability games were employed, when
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tarpusavyje. Zaidimams buvo naudojama spalvota
ruleté su besisukancia rodykle, kauliukai, monetos.
Tyréjas uzduodavo klausimuy, susijusiy su jvairiomis
savokomis, pvz.: atsitiktinumas, daugiau, maZiau
tikétina, vienodas tikétinumas, tikimybés kiekybinis
nustatymas. Vaiky atsakymai, ypa¢ ju sprendimy
paaiskinimai, kiekvienu atskiros uzduoties aspektu
buvo klasifikuojami pagal bendras charakteristikas i
grupes, laikomas strategijomis. Skirtingy uzduociy
atsakymai i klausimus, susijusius su ta pacia sgvo-
ka (pvz., vienodas tikétinumas), buvo taip pat gru-
puojami ir lyginami. Anotuoti interviu uzrasai tapo
individualiu kiekvieno mokinio apra§ymu. Jie taip
pat buvo sugrupuoti pagal bendras charakteristikas
ir analizuojami strategijy, nustatyty analizuojant
uzduoti, aspektu.

Uzduociy rinkiniuose turinys suskirstytas ne tik
pagal statistinius gebéjimus, bet ir taikymo sritis
(zr. 1 lentele): socialiniai (moksleiviy gimimo die-
na, svoris, tigis, kelioné | mokykla, namy skai¢ius
gatvéje, dienos rezimas ir pan.), gamta, geografija
(augalija, gyvinija, zemynai, upés, ezerai, juros ir
pan.), sportas, ekonomika (pirkimas, pardavimas),
matematinio modelio uzduotys, { kurias ipinti
statistikos elementai reikalavo matematiniy pro-
cediiry (suklasifikuoti atsakymus, gautus dauginant
skaiius).

Ugdymo rezultaty diagnostika pedagoginia-
me eksperimente

Eksperimentinio ugdymo rezultatams diagno-
zuoti buvo vykdomi diagnostiniai pjiiviai. Pradiniy,
viduryje mokslo mety ir baigiamyjy pjuviu paskir-
tis — ne tik {vertinti mokiniy statistinius geb&jimus,
bet ir prognozuoti jy tolesnio mokymosi perspekty-
vas ir dinamika. Statistiniy gebéjimy isisavinimo ly-
gis nustatomas jvertinant testy rezultatus. Tarp testy
uzduoCiy buvo analogiSsky toms, kurios jau buvo
atlickamos per pamokas, bei naujy, reikalaujanéiy
daugiau ar maziau savarankisko igyty gebéjimy
taikymo. Testy uzduociy turinys diagnozavimo pro-
cese iSskaidytas i dalinius klausimus, problemas,
praktines uzduotis. Sie testai padéjo patikrinti, kaip
mokiniai jsisavino visus pagrindinius turinio kom-
ponentus. Testa sudaré kontroliniy uzduociy siste-
ma, ju pateikimo ugdytiniams instrukcija. Uzduo-
tys lengvai suprantamos (nereikia jokiy papildomy
aiskinimy), lakoniskos (nereikalauja gausiy tarpiniy
operacijy), i§ dalies naujos (jos nesikartoja, vienos
18 ju atlikimas néra raktas kitoms uzduotims atlikti),
atlickamos per trumpesni laika, eliminuotos atsitikti-
nai atlickamos uzduotys.

pupils individually played with the investigator or
with one another. Coloured roulette with the whir-
ling pointer, dice and coins were used in the game.
The investigator would give questions related to va-
rious concepts, .g.: coincidence, more, less probab-
le, equal probability, quantity identification of pro-
bability. Children’s answers, explanations of their
decisions in particular were classified according to
general characteristics into groups, considered as
strategies, in every aspect of a separate task. The
answers of different tasks to the questions related
to the same concept (e.g. equal probability), were
also grouped and compared. Annotated notes of in-
terviews turned into every pupil’s individual descrip-
tion. They were also grouped according to general
characteristics and analysed in the aspect of strate-
gies identified analysing the task.

The content in the collections of tasks is subdivi-
ded not only according to statistical skills but also ac-
cording to the areas of application (Table 1): social
(pupils’ birthday, weight, height, travel to school,
number of houses in the street, daily routine, etc.),
nature, geography (vegetation, fauna, continents,
rivers, lakes, seas, etc.), sport, economics (purcha-
ses, sales), tasks of mathematic model, containing
statistics elements which required mathematical pro-
cedures (to classify answers received multiplying
numbers).

Diagnostics of educational results in the edu-
cational experiment

To diagnose the educational results diagnostic
cross-sections were made. The purpose of initial,
middle and final cross-sections not only to assess
pupils’ statistical skills but also project their further
learning perspectives and dynamics. The level of
mastering statistical skills was identified assessing
test results. Test tasks contained tasks which were
analogous to those carried out during the lessons but
which were relatively new, requiring more or less au-
tonomous application of acquired abilities. The con-
tent of test tasks in the diagnosing process is split
into partial questions, problems, practical tasks. The-
se tests assisted to check how all pupils mastered all
main components of the content. The test was com-
posed of the system of control tasks and the instruc-
tion of introducing them to the learners. The tasks
are easy to understand (do not require any additio-
nal explanations) concise (do not require abundant
mediate operations), relatively new to the diagnosed
(they do repeat, the accomplishment of one of them
is not the key to carry out other tasks), the tasks are
saving, carried out in a shorter time; the tasks that
are accomplished accidentally were eliminated.
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Atsizvelgus | uzdary uzduo€iy parinkimo sun-
kumus ir nepakankama ju patikimuma, dabartiniuo-
se, ypa¢ didaktiniuose, testuose dominuoja atviros
uzduotys: mokiniai patys konstruoja ir uzraso atsa-
kymus, kuriuos laiko teisingais. Tai vienas i§ patiki-
mumo rodikliy (Bitinas, 2002).

Atrenkantuzduotiskontroliniamstestams, geriau-
siai iSreiskiantiems tiriamyjy statistiniy gebéjimy
isisavinimo esme, ekspertinés analizés pagrindu po-
stuluotas uzduociy visumos validumas, skai¢iuotas
pjuvio vidurkis, standartinis nuokrypis, tikrinamos
parametrinés hipotezés.

Statistiniy gebéjimy, apimanciy duomeny skaity-
mg ir duomeny vaizdavima, rezultaty palyginimai
tarp:

» cksperimente dalyvaujan¢iy nuo trecios
klasés (E3-4) ir visos Salies treciy, ketvirty
bei penkty klasiy mokiniy (baziné imtis);

* mokiniy, kurie eksperimente dalyvavo tik
nuo ketvirtos klasés (E4), ir visos $alies tre-
iy, ketvirty bei penkty klasiy mokiniy (ba-
ziné imtis);

* mokiniy, kurie eksperimente dalyvavo nuo
treCios klasés (E3-4), ir ty, kurie isitrauké i
eksperimenta nuo ketvirtos klasés (E4), di-
namikai nustatyti buvo tikrinamos hipotezés
apie dviejy santykiy daznumy skirtuma (Biti-
nas, 1974).

Tyrime pristatomi mokiniy statistiniai gebéji-
mai, atitinkantys techninj tipa (duomeny skaitymas
ir duomeny vaizdavimas), todél, kad Sio lygmens
gebéjimai dazniausiai naudojami ugdymo procese
ir realiame vaiky gyvenime.

Eksperimento rezultatai

Duomeny skaitymas: lyginant ketvirtos klasés
bazinés imties mokiniy tyrimo rezultatus su eksperi-
mente dalyvaujanciy mokiniy rezultatais pastebétas
reikSmingas skirtumas pradzioje mokslo mety skai-
tant duomenis, pateiktus:

* stulpeline diagrama (p < 0,01; y>*=8.9),

+ piktograma (p < 0,001; ¥*=21,1),

o skrituline diagrama (p < 0,001; y*= 18,5),

+ grafiku (p <0,001; *=11,8).

Ketvirtos klasés mokslo mety pabaigoje skirtu-
mas i8rys$kéjo tarp bazinés imties mokiniy rezultaty
ir E3-4 mokiniy rezultaty (p <0,001) bei £4 klasiy
mokiniy (p < 0,01) (zr. 2 lentelg)'.

'Cia ir kitur statistinis reikimingumas paZymétas **¥ —
p <0,001, ** —p < 0,01, * — p <0,05; nuspalvinta — skirtumas
statistiSkai nereik§mingas; --------- — ty klasiy mokiniai ekspe-
rimente nedalyvavo.

Considering the difficulties of choosing closed
tasks and their insufficient reliability in current
tests, didactic in particular, open tasks prevail: pu-
pils construct and write answers which they consi-
der correct themselves. This is one of reliability indi-
cators (Bitinas, 2002).

Selecting tasks for control tests which best ex-
press the essence of mastering statistical skills of
the investigated, based on expert analysis the vali-
dity of the unity of tasks was postulated, the mean
of'the cross-section, standard deviation were calcula-
ted, parametrical hypotheses were tested.

To compare the results of statistical skills which
include data reading and data representation betwe-
en the participants of the experiment from the third
form (E3-4) and all country’s third fourth and fifth
form pupils (basic sample); the participants of the
experiment only from the fourth form (£4) and all
country’s third fourth and fifth form pupils (basic
sample);and to identify the dynamics of the partici-
pants of the experiment from the third form (E3-4)
and those who got involved in the experiment from
the fourth form (E4) the hypotheses about the dif-
ference of frequencies of two relations were tested
(Bitinas, 1974).

The study introduces pupils’ statistical skills
which embrace technical type (data reading and da-
ta representation), because the skills of this level
most often are used in the process of education and
in actual children’s life.

The results of the experiment

Data reading: in the fourth form comparing stu-
dy results of the basic sample pupils with the results
of the pupils participating in the experiment, signifi-
cant difference was noticed in the beginning of scho-
ol year reading the data represented by:

e Dbar chart (p <0.01; ¥*=8.9),

» pictogram (p < 0.001; y*=21.1),

+ pie diagram (p < 0.001; }*= 18.5),

o graph chart (p <0.001; *=11.8).

In the end of the fourth form the difference
showed up between the results of the basic
sample pupils and the results of E3-4 pupils
(p<0.001) as well as E4 form pupils (p <0.01)
(Table 2)".

"'Here and elsewhere statistical significance: marked *** —
p <0.001, ** — p<0.01, * — p<0.05; tinted — difference is
statistically insignificant; --------- — the pupils of these forms
did not participate in the experiment.
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2 lentel¢. Eksperimentiniy klasiy ir bazinés imties mokiniy duomeny skaitymo gebéjimai

Table 2. Data reading skills of experimental classes and basic sample pupils

Data reading from: > 3 form, May i 4™ form May i
September September September
Stulpelinés diagramos | E 34 Hkok *k Ak sk
Bar chart B4 | e | - o7
Piktogramos E 34 *kk ok Hkk ok
Pictogram I e N — ok *
Skritulinés diagramos | E 3-4 ke ook ok ook
Pie diagram | O I I ——— i *% ok
Grafiko E 34 % seokok *ok
Graph chart )OI e S — ok * ok
Veikloje iSsiskyré tokie uzduociy atlikimo The following stages of accomplishing tasks sin-

etapai:

Orientacinis etapas — susipazinimas su veiksmu
ir orientacinis veiksmo atlikimo {sisgmoninimas.
Gerai i8siaiSkinamos veiksmo atlikimo salygos, su-
sipazistama su nuoseklia veiksmo operacijy atliki-
mo tvarka. Svarbu nustatyti, ar mokiniai veiksma
zodziais apibiidina teisingai.

Analitinés veiklos etapas. MokKiniui tai sunkiau-
sias etapas, nes reikia daug démesio. Jis turi suvokti
ir instrukcija, ir pavyzdi arba taisykle, ka, kaip ir po
ko reikia atlikti, palyginti gautus rezultatus su tais,
kuriy tikéjosi (pvz., pirmiausia reikia duomenis per-
skaityti, juos suklasifikuoti pagal nurodyta pozymi
ir suraSyti lenteléje nurodytu biidu arba numatyti
tikimybe, véliau atlikti eksperimentg ir palyginti re-
zultatus).

Sintetinés veiklos etapas. Pastebimi pirmieji
igidziy pozymiai: susilieja kai kurios veiksmo
operacijos ir veiksmas atlickamas greic¢iau (pvz.,
braizomi i$ karto visi diagramos stulpeliai).

Varijuojantis (situacinis) etapas. 1Smokti veiks-
mai darosi plastiski. Mokiniai juos gali keisti pagal
situacija (tuos pacius duomenis geba pavaizduoti
keliy tipy grafiniais vaizdais). Kai isitikinama, kad
mokiniai lengvai ir greitai atlicka samonés nebekon-
troliuojama veiksma ir sugeba lengvai pasitaisyti su-
klydeg, keic¢iamas uzduociy pobudis ir padedama mo-
kiniams pereiti i kita igiidzio formavimosi pakopa.

Veiksmo meistrisko atlikimo etapas. Veiksmas
atliekamas lengvai, be jokiy pastangy. Tai patikrina-
ma visiskai naujo tipo uzduotimis jtraukiant iSmok-
ta veiksma i naujq kontekstg ar sudétingesnes situa-
cijas.

Mokiniy gebéjimai reiskési dviem lygmenimis.
Pirmasis — atminties ir mastymo ypatybémis (pvz.,
vieni lengviau {simena pavienius dirgiklius, kiti ju
ry$ius ir santykius, vieni lengviau masto vaizdais,
kiti — savokomis). Antrasis — operaciniu lygmeniu

gled out in the activity:

Guiding stage, consisting of familiarisation with
the action and a guiding realisation of performing
the action. Conditions of performing the action are
well explained; a consistent order of performing the
operations of action is introduced. It is important
to identify whether the learners define the action in
words correctly.

Stage of analytical activity. It is the most diffi-
cult stage for a learner as it requires concentration.
He/she must perceive both the instruction and the
example/rule, explaining what, how and after what
should be done; the results then must be compared
with the expected results (e.g. first, data must be
read, then classified according to the given feature
and entered into the table in the indicated manner
or it is necessary to foresee the probability of the ap-
pearing colour, later to conduct an experiment and
compare the results).

Stage of synthetic activity. The very first features
of skills are observed: some operations of the action
merge and the action is performed quicker (e.g. all
bars of a chart are drawn at once).

Variating (situational) stage. The actions learned
are becoming plastic. Learners can change them de-
pending on a situation (they are able to represent
the same data by graphical images of several types).
When we are certain that the learners can easily and
rapidly perform the action that is no longer conscio-
usly controlled and are able to easily correct them-
selves if they make a mistake, the nature of the tasks
is altered and the learners are assisted to proceed to
another stage of skill formation.

Stage of mastering the action. The action is perfor-
med easily and effortlessly. This is checked by a com-
pletely new type tasks involving the learned action
into a new context or more complicated situations.

The learners’ skills manifested in two levels. The
first was marked by memory and thinking peculia-
rities (e.g. some learners find it easier to memorise
individual stimuli, while others memorise relations
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(operacijy veiksmo biidy visuma lyginimo, klasifi-
kavimo, apibendrinimo, aritmetinio skaic¢iavimo
susiformavimo lygis, nuo kurio priklauso, kaip grei-
tai atlickamos uzduotys). Pirmasis labiau susijgs su
prigimtimi, antrasis — su mokymo turiniu ir budais.
Tie mokiniai, kurie geriausiai apibendrino konkre-
Cig vaizding medziaga, vaizdinius, objektus suvoké
geriau negu kitus ir juos geriausiai isimin¢ bei atga-
mino.

Duomeny  vaizdavimas: treCioje  klaséje
(mokslo mety pabaigoje) iSrySkéjo skirtumas tarp
bazinés imties mokiniy testo rezultaty ir ekspe-
rimente dalyvaujanciy klasiy mokiniy (E3-4) rezul-
taty (p <0,001; y*=16,4). Ketvirtoje klas¢je lygi-
nant bazinés imties mokiniy tyrimo rezultatus su
E3-4 klasiy mokiniy rezultatais pastebétas reikSmin-
gas skirtumas pradzioje mokslo mety skaitant
duomenis, pateiktus stulpeline diagrama (p <0,01;
¥*=11,9), piktograma (p<0,01; ¥*=21,1),
skrituline diagrama (p <0,001; y*>=22,5), grafiku
(p<0,01; ¥*=13,7). Taip isryskéjo skirtumas ir
tarp £3-4 bei E£4 klasiy mokiniy rezultaty (Zr. 3 len-
tele).

among the stimuli, some think in images, others in
concepts). The second level manifested by an opera-
tional level (the entirety of ways of performing ope-
rations, the levels of formation of comparison, clas-
sification, generalization, arithmetical calculation,
which determine the speed of accomplishing tasks).
The first level is more related to the person’s nature,
whereas the second - with the contents and ways
of teaching. The learners who most successfully ge-
neralised specific visual material, perceived images
and objects better and memorised and reproduced
them best.

Data representation: in the third form (in the
end of school year) the difference between the re-
sults of test of basic sample pupils and the results
of the pupils participating in the experiment (E3-4)
(p <0.001; y*= 16.4) showed up. In the fourth form
comparing the results of the study of basic sample
pupils with the results of the pupils of E3-4 forms
the significant difference in the beginning of scho-
ol year was noticed reading data represented in the
bar chart (p <0.01; ¥*=11.9), pictogram (p < 0.01;
= 21.1), pie diagram (p < 0.001; x*=22.5), graph
chart (p <0.01; ¥*=13.7). This way the difference
between the results of pupils of both E3-4 and E4
forms showed up (Table 3).

3 lentelé. Eksperimentiniy klasiy ir bazinés imties mokiniy duomeny vaizdavimo gebéjimai
Table 3. The abilities of data representation of the pupils of experimental classes and basic sample pupils

Bazinés imties pjuviai

Cross-sections 3 klasé, 3 klasé, 4 klase, 4 Kklasé, 5 klasé,
Duomenis vaizduoti of basic sample rugséjis geguzé rugséjis geguzé rugséjis
Data represented by E Klasiy pjuviai 34 form, 3rd form, 4™ form, 4™ form 5% form,

Cross-sections of September May September May September
E classes

Stulpeline diagrama | E 34 ok wk wok HkE
Bar diagram E4 I I ok
Piktograma E3-4 deke *k Hk Hokok
pictogram E4 [ [ * Hk
Skrituline diagrama | E 3-4 ik oAk ok ok
Pie diagram E4 S J— Hkok *k
Graﬁku E 34 F*kk sk sfeoksk etk
Graph chart E 4 I R *% * *

Ketvirtos klasés mokslo mety pabaigoje skirtu-
mas iSauga tarp bazinés imties mokiniy rezultaty
ir E3-4 mokiniy rezultaty (p < 0,001) bei £4 klasiy
mokiniy (p < 0,01). Pastebétas skirtumas tarp £3-4
ir £4 klasiy mokiniy rezultaty (p < 0,001) duomenis
vaizduojant stulpeline, skrituline diagrama, piktog-
rama ir grafiku. Ketvirtoje klaséje viduryje mokslo
mety atlikty diagnostiniy pjaviy analize leidzia teig-
ti, kad ty mokiniy, kurie eksperimente pradéjo da-
lyvauti nuo ketvirtos kasés, gebéjimai pavaizduoti
duomenis stulpeline diagrama bei piktograma nesi-
skyré nuo ty mokiniy, kurie eksperimente dalyvau-
ja nuo trecios klasés, taCiau Sie gebé¢jimai ketvir-

In the fourth form (at the end of the school year)
the difference of the results of the basic sample pu-
pils and the results of E3-4 pupils (p <0.001) and
the pupils of E4 form (p < 0.01) increases. The diffe-
rence between the results of the pupils of E3-4 and
E4 forms (p <0.001) representing data in the bar
chart, pie diagram, pictogram and graph chart has
been noticed. The analysis of diagnostic cross-sec-
tions made in the middle of the fourth form enables
us to state that the abilities of these pupils which
started to participate in the experiment from the
fourth form to represent data in the bar chart and
pictogram did not differ from these pupils’ which
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tos klasés mokslo mety pabaigoje suprastéjo (zr.
4 lentele).

participate in the experiment from the third form but
in the end of the fourth school year these abilities
worsened (Table 4).

4 lentelé. Eksperimente dalyvavusiy mokiniy duomeny vaizdavimo gebéjimai
Table 4. The abilities of data representation of the pupils who participated in the experiment

. 4 Klase, 4 Klase, 5 Kklase,
. R .. . 4 klasé, rugséjis .. . e
Lyginamos E klasés Turinio komponentai 4% form tarp. pjuvis geguzé rugséjis
Compared E forms Content components > 4™ form, mediate 4™ form, 5% form,
September R
cross-section May September

E 34 su E4 Stulpeliné diagrama « « oo .
E 3-4 with E4 Bar diagram

Piktograma oo

Pictogram

Skrituliné diagrama sk sk oo ok

Pie diagram

Grafikas sk Kk ks

Graph chart

Penktoje klaséje mokslo mety pradzioje E3-4
klasiy mokiniy rezultatai buvo zymiai geresni nei
E4 klasiy mokiniy (p <0,001). Galima teigti, kad
sistemingai igyti gebéjimai islieka ir turi tendencija
geréti. Kartojant anksé¢iau jgytas Zinias tuo paciu ly-
giu arba i§ viso juy nekartojant, §ios zinios atmintyje
dalinai iSlaikomos, uzmirstamos arba jos negiléja.

Eksperimento metu jau trecios klasés mokslo
mety viduryje pastebéta, kad atsiranda tam tikry
igidziy, tam tikry pakitimy duomeny vaizdavimo
procese:

» Keiciasi veiksmo atlikimo biidas: iSnyksta ne-
reikalingi judesiai. Kai kurie veiksmai, kurie
ankscCiau buvo atlickami atskirai, susilieja i
bendra akta. Pamazu veiksmas pasidaro vien-
tisas: diagramos stulpeliai spalvinami tada,
kai jie visi pavaizduoti.

» Pakinta veiksmo kontrolé — regimaja kontrolg
pakeiCia sensomotoriné: lietimas ir judesiai
tarsi pasako, ar teisingai padaryta. Atsiranda
kontrolés orientyry. Pavyzdziui, mokiniai
nustato atitinkamas padalas daznius vaizduo-
jancioje aSyje, nubrézia diagrama, o véliau
ivardija diagramos stulpelius. Saqmoninga (ap-
mastymy) kontrolé tampa intuityvi (atsiran-
da teisinga nuojauta, kai métoma moneta ir
spé&jama, kuri pusé atvirs).

» Pakinta pagrindiniai veiksmo reguliavimo
biidai: 18§ pradziy démesj vaikai nukreipdavo i
veiksmo atlikimo salygas, taisykles ir rezulta-
ta, kelis kartus skaitydavo uzduoti, nekildavo
papildomuy minciy jas atliekant.

Mokytojai, kurie dalyvavo eksperimente,
pastebéjo, kad ju mokiniai iSmoko bendradar-
biauti: iSklausyti vienas kita; kalbéti po viena; ne-
nukrypti nuo temos; suprasti, kad visy mintys yra
svarbios.

In the beginning of school year of the fifth form
the results of pupils of E3-4 forms are significantly

better than of pupils of £4 forms (p <0.001). It can
be stated that systemically acquired skills remain and
have a tendency to improve. Repeating the earlier ac-
quired knowledge in the same level or not returning
to them at all, this knowledge is partially maintained
in the memory, forgotten or it does not deepen.

During the experiment already in the middle of

school year of the third form it was observed that
some skills appeared and that there were some chan-
ges in the process of data representation:

*  The manner of performing the action changes
(Unnecessary movements disappear. Some ac-
tions which used to be performed separately
merge into one action. Gradually the action
becomes integral (bars of a chart are coloured
when all of them are represented)).

* The control of the action changes (visual con-
trol is replaced by sensomotoric control: tou-
ching and movements as if tell whether what
is done is correct. Guiding elements of con-
trol appear. For instance, the learners estab-
lish certain intervals on the axis representing
frequencies, draw a diagram and later name
the bars of the diagram. A wilful control (that
of reflections) becomes intuitive (a correct in-
tuition appears when a coin is tossed and they
guess which side it will fall on)).

*  Main ways of regulating the action change
(at first children would focus on the condi-
tions, rules and the result of performing the
action (they would read a task several times
and there would be no additional ideas perfor-
ming it)).

The teachers involved in the experiment noticed

that their pupils have learned to cooperate: listen to
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Mokytojai isitikino, kad mokiniai pasidaré sava-
rankiskesni. Jy savarankiskumas pasireiskeé:

* manipuliavimu daikty lygmeniu; kalbos lyg-

meniu; mastymo lygmeniu;

» percepsine veikla (klausymas, stebéjimas);
simboline veikla (vaizdavimas, zZyméjimas,
plano sudarymas);

* didaktiniu lygmeniu: informacijos rinki-
mas ir apdorojimas (steb¢jimas, skaitymas,
klausymas, eksperimentavimas); igiidziy ir
mokéjimy formavimas pamoky metu; ziniy,
mokéjimy ir jgudziy pritaikymo kontrolé
(uzdaviniy sprendimas, veiksmy aprasymas,
projekty sudarymas).

Rezultatai rodo, kad mokiniy statistiniai gebéji-
mai yra dinamiski. Ju ugdymo(si) kokybé keiciasi
ivairiomis kryptimis (ir ger¢ja, ir blogéja). Atsekti
mokiniy statistiniy gebéjimy ,,gyvavima*“ deter-
minuojancias salygas jgalino atliktas pedagoginis
eksperimentas.

ISvados

Pasaulyje edukologijos mokslininkai daug
démesio skiria statistiniy gebéjimy ugdymo pagrin-
dimui, kuris salygoja informacijos valdymo gebgji-
mus organizuojant ugdymo procesa, pedagogy sta-
tistinéms, kaip informacijos valdymo, kompetenci-
joms tobulinti bei atskirais atvejais tyrinéjami mo-
kiniy gebéjimai duomenis skaityti, juos vaizduoti.
Sie gebéjimai priskiriami informacijos valdymo ar
komunikacinéms kompetencijoms.

Pradiniy klasiy mokiniy statistiniy gebéjimy ug-
dymo(si) pedagoginé sistema gali buti empiriskai
iStirta taikant pedagoginj eksperimenta. Eksperimen-
tas padeda atskleisti ugdymo turinio realizavimo ga-
limybes, jeigu uztikrinamas tyrimo vidinis ir iSori-
nis validumas. Bitent Sis metodas igalina keisti ug-
dymo procesa, ivertinti poky¢io reik§me procese.

Eksperimento metu nustatyta, jog statistiniy
gebéjimy (duomeny skaitymas, duomeny vaizdavi-
mas) ugdymo(si) galimybés atskirose imtyse (ba-
zinés imties mokiniai, eksperimente dalyvaujanti
nuo trecios klasés mokiniy imtis ir eksperimente
dalyvaujanti tik nuo ketvirtos klasés mokiniy imtis)
yra nevienodos. Pazymétinos trys kryptys:

 statistiniai gebéjimai licka beveik to paties

lygio (nevienodi, Sokinéjantys) (baziné im-
tis);

* statistiniai gebéjimai nezymiai geréja, bet

penktoje klaséje rezultatai itin suprastéja (E4
klasés mokiniy);

each other; talk one at a time; stick to the topic; un-
derstand that ideas of all the pupils are important.

The teachers also observed that the learners became
more autonomous. Their autonomy manifested by:

» manipulation in the level of the very objects; in

the level of language; in the level of thinking;

* perceptive activity (listening, observation);
symbolic activity (representing, marking, ma-
king a plan);

* didactic level: collection and processing of
information (observing, reading, listening,
experimenting); formation of skills and com-
petencies during the lessons; control of appli-
cation of knowledge, competencies and skills
(problem solving, description of actions, com-
piling projects).

The results show that pupils’ statistical skills are
dynamic. The quality of their (self-) education chan-
ges in various trends (both improves and worsens).
The accomplished experiment enabled to disclose
the conditions determining the “existence” of statis-
tical skills — to eliminate those conditions which are
negative and to enhance positive ones.

Conclusions

The world researchers in education studies pay
much attention to the substantiation of the develop-
ment of statistical skills, which determines informa-
tion management abilities, to the organisation of edu-
cational process, enhancement of teachers’ statistical
competencies as information management compe-
tencies, and in separate cases to the investigation of
pupils’ skills to read data, represent them assigning
them to information management or communication
competencies.

Educational system of (self-)development of
primary class pupils’ statistical skills can be empiri-
cally investigated applying educational experiment.
The experiment assists to disclose the opportunities
of implementation of the content of education if in-
ternal and external validity of the study is ensured.
Namely this method enables to change the process
of education considering the importance of change
in the process.

During the experiment it was identified that the
opportunities of (self-)development of statistical
skills (data reading, data representation) in separate
samples (pupils of basic sample, the sample of pu-
pils participating in the experiment from the third
form and the sample of pupils participating in the
experiment only from the fourth form) differ. Three
trends should be noted:

» Statistical skills remain almost in the same le-

vel (different, jumpy) (basic sample);

» Statistical skills insignificantly improve but

in the fifth form the results are particularly

poor (of pupils of E4 form),
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 statistiniai gebéjimai tendencingai tobuléja
(E3-4 klasés mokiniy).

Vadinasi, statistiniy gebéjimy ugdymas yra ne-
vienalytis reiSkinys. Tolesnis mokymas(is) veikia
mokiniy anksciau igytus gebéjimus. Netolygiam
statistiniy gebéjimy ugdymui(si) nustatyti (jvairiy
im¢iy aspektu) pagrindinis veiksnys yra ugdymo tu-
rinio realizavimo galimybés ir sistemiSkumas.

Eksperimente dalyvave mokiniai nuo trecios
klases, nepriklausomai nuo mokomojo dalyko,
plétodavo anksciau igytus geb¢jimus vélesniame ug-
dymo procese. Plétojant ankséiau jgytas zinias tuo
paciu lygiu arba i§ viso juy nekartojant, $ios Zinios
i§ dalies atmintyje iSlaikomos arba uzmirStamos.
Mokiniy statistiniy gebéjimy ugdymas(sis) yra pro-
cesas, o ne vienkartinis aktas. Jis vyksta jsisavinant
statistiniy geb¢jimy ugdymo(si) turini per keleta
mokslo mety, todél eksperimente dalyvavusiy tik
nuo ketvirtos klasés mokiniy statistiniai gebéjimai
Siek tiek pageréjo, taciau penktoje klaséje ju rezulta-
tai buvo prasti. Dideli vaidmeni vaidina apgalvotos
ugdymo programos, vadoveliai, kuriy turinyje turi
atsispindéti vientisa gebéjimy ugdymo(si) sistema.

ISanalizavus pedagogines salygas, lemianc-
ias mokiniy statistiniy gebé&jimy ugdyma, galima
teigti, kad ju ugdymo(si) tendencijas salygoja
mokomojo turinio sistemingumas, Siy gebé&ji-
my ,,praktikavimas® tolesniame ugdymo(si) pro-
cese, ypa¢ nuolatinis Ziniy sistemos konstravi-
mas, turinio komponenty pagal gebéjimus, pa-
gal taikymo sritis parinkimas, uzduoCiy etapy
skaicius.

» Statistical skills improve (of pupils of E3-4

forms).

Hence, the development of statistical skills is
not a homogeneous phenomenon. Further learning/
teaching influences pupils’ abilities acquired earlier.
To identify the uneven (self-) development (in the
aspect of various samples) the main factor is the op-
portunities and systematics of implementation of
the content of education.

Pupils who took part in the experiment from the
third form regardless of the subject taught would de-
velop the abilities acquired earlier in the subsequent
process of education. When the knowledge acquired
previously is revised at the same level or when no
revision is done whatsoever, this knowledge is re-
tained in memory partially or forgotten. (Self-)deve-
lopment of primary class pupils’ statistical skills is
a process and not a onetime act. It takes place mas-
tering the content of (self-)development of statisti-
cal skills during several years, therefore, statistical
skills of pupils who took part in the experiment only
from the fourth form slightly improved but in the
fifth form the results were poor. Major role is played
by thought-out educational programmes, textbooks,
the content of which must reflect an integral system
of (self-)education.

Having analysed educational conditions determi-
ning the development of the learners’ statistical skills,
it can be stated that the tendencies of their (self-) edu-
cation are determined by a systemic teaching content,
“practicing” of such skills in further educational pro-
cess, particularly, continuous construction of the sys-
tem of knowledge, selection of the content according
to abilities and areas of application, and the number
of stages of tasks.
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