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Tiivistelmé - Referat - Abstract

Tutkimus kuuluu Helsingin yliopiston opettajankoulutuslaitoksen luonnontieteen ja teknologian opetusta ja
opetusvalineita kehittavaan LUONTI-projektiin. Tutkimuksen tarkoituksena on teknologiakasvatukseen
littyvan kasitteiston selkiyttaminen ja projektissa kehitetyn laitteiston, Empirica Controlin, kayttddnotto ja
sen tutkiminen.

Teoreettisessa taustassa tarkastellaan teknologiaa ja teknologiakasvatusta oppivelvollisuuskoulun
nakokulmasta. Erilaisia teknologiamaarittelyja ja ajatuksia teknologian olemuksesta verrataan
tutkimuksessa kehitetyilla malleilla. Teknologia on luonteeltaan integroiva aihepiiri, jolle on ainakin tassa
tutkimuksessa esitetyn teorian valossa vaikea maaritella omaa tiedonalaa ja siten luontevaa paikkaa
omana oppiaineenaan.

Avoimessa oppimisymparistdssa tapahtuvaa kognitiivisen teorian mukaista oppimista on hahmoteltu
muokkaamalla Lehtisen (1988) esittdm&a mallia. Aikaisempien tutkimus- ja kokeiluraporttien perusteella
maaritellaan kolme luovaa ongelmanratkaisua ja avointa oppimisymparistdéa hyddyntavaa tyotapaa:
mallintava menetelmé&, ongelmanratkaisu ja vapaa kokeilu. Empirica Controlia verrataan tekstipohjaiseen
Logoon ja muihin markkinoilla oleviin laitteistoihin seka tarkastellaan sen ominaisuuksia didaktiikan ja
konstruktivistisen oppimisteorian ndkdkulmasta.

Tutkimuksen empiirinen osuus koostuu kolmesta opetuskokeilusta. Laajin kokeilu jarjestettiin kahdella
helsinkilaisella peruskoulun ala-asteen 2. luokalla. Menetelmaéllisena viitekehyksena oli nelja syklia
késittava opetus- ja arviointikaytanttjen kehittamiseen pyrkiva toimintatutkimus, jossa jokainen sykli pitaa
sisallaéan kvantitatiivisesti suoritetun oppimisen tarkastelun. Tiedonhankintamenetelmina kaytettiin
oppilaiden itsearviointia, erilaisia haastatteluja ja &&ninauhan tukemaan strukturoitua péivakirjaa pyrkien
menetelmalliseen triangulaatioon. Naita tuloksia varmennettiin kahdella lyhyemmalla opetuskokeilulla,
joista toisessa tutkittavat olivat viidesluokkalaisia ja toisessa luokan- ja lastentarhanopettajiksi opiskelevia.

Tutkimus tuotti kokemuksia Empirica Controlin opetuskaytosta seka laitteiston kehittdmisehdotuksia.
Tulosten mukaan oppilailla oli tydéskentelyn vaatiman teknologiaan, tietotekniikkaan ja rakentamiseen
liittyvat perusvalmiudet. He kokivat tydskentelyn positiivisena ja oppivat kayttdmaan ohjelmointikielen
yksinkertaisimpia kaskyja. Lyhyemmat opetuskokeilut antoivat samansuuntaisia tuloksia. Teknologian
oppimista tutkittiin automaatioteknologisten laitteiden toiminnasta annettujen selitysten kautta. Selityksissa
havaittiin vain hienoista paranemista.
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This study is part of LUONTI-project which aims to develop methods and tools for science and technology
education. One result of the project is a computer-based device called Empirica Control. The purpose of
this study is to take the device into practice and study the process.

The theorethical background examines technology and technology education from the perspective of the
compulsory school. Different definitions for technology and its nature are computerd using models
developed in this research. The nature of technology is integrative. From the viewpoint of the theory
presented in this study a single domain of technology can not be defined. Therefore, one can not suggest it
to be one of the subjects in the compulsory school.

A theory of the cognitive learning in the open learning environment was developed by working up the
model presented by Lehtinen (1988). Three different working methods were defined based on the existing
research reports. The methods are modelling, problem-solving and free exploring. Empirica Control was
compared with text-based Logo and other similair control devices. A theorethical examination of the
properties of Empirica Control was made from the viewpoints of didactic and cognitive theory.

The empirica study consists of three experiments. The most significant part was carried out in the two 2nd
grade primary school classes in Helsinki. The methodological background of the study was action research
with four study cycles. In each cycle the teaching and evaluation was being developed. Also, the learning
was measured. Three different inquiry methods were used for a methodological triangulation. They were
pupils' self-evaluation, different kinds of interviews and structured diary supported by an audio recording.
The results of the first part were verified using two shorter experiments in which the subjects were the 5th
grade pupils and students from the classroom and kindergarden teacher programs.

The study produced not only experimences of using Empirica Control in learning situation but also ideas
for further development of the device. The results showed that the pupils had all the basic skills
(technology, computers and building) needed in this kind of learning. They had the most positive ideas
towards the project-work and they learned to use the basic commands of the programming language. The
supporting experiments supported these findings. The learning of technology was studied using by asking
the pupils to explain different processes both before and after the learning period. The results showed that
the explanations given after the period were only a little better than in the first interview.
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