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INTRODUCTION

Ever-improving technologies and inventions in engineering result from innovatory technical thinking. Necessity for
training technical specialists exists throughout the world. It should be noted that in such countries as the USA', Canada’,
France, Germany, Scotland, national social and scientific programs of technical education have been designed to meet the
needs and expectations of the society. At present there are some changes in Lithuania as well: the strategy of the development
plan of the Lithuanian Ministry of Education and Science (year 2004-2006) will be refered on 5 priorities: 1) development of
socio-economic infrastructure; 2) development of human resources; 3) development of production sector; 4) development of
rural areas and fishery; 5) technical assistance (Zalys, 2003). To realize the chosen priorities, qualified specialists with
technical education will be needed. Measures foreseen to achieve this goal are the following: development of labour market,
education, vocational training, higher educational and scientific research institutions, infrastructure of social services, building
the competence of labour force and building the ability to adapt oneself to changing life.

Comparative analysis3 of young people of Lithuania acquiring technical education shows that in academic year 2002—
2003, 35,14% of the youth were studying at tertiary technical schools (colleges) and 66,34% were studying at vocational
schools. B. GruZevskis and B. Cesnaité (2003) compared the number of students in higher educational institutions in the
academic years 1995-1996 and 1999-2000: the number of students has increased from 21, 6% to 23,7%. Researhers point out
that rapid growth of specialists with technical education accords with the needs of present economy. Generalizing this
information it can be maintained that in Lithuanian society necessity for technical education exists and there is an interest in it,
however, research and assessment of technical knowledge has been so far insufficient.

The problems of technical education didactics have been analysed by such foreign researchers as T. Kananoja, J. Kantola,
A. Rasinen (2002), F. Bernard (2002), D. E. Beasley, C. O. Huey, J. M. Wilkes, K. McCormick (1995), A. J. Porto, A. C.
Carvalho (1998), Z. Friedmann (1999) and others. Before Lithuania gained its independence, technical education didactics in
this country was represented by professional counselling centres, teachers of arts and crafts and specialists in didactics
(JovaiSa, 1975; Grabauskiené, Vasiliauskas, 1985; Pauriené, 1986; Galkyte, 1977, Sernas, 1995 et al.).

Technical knowledge is necessary for most citizens. It is one of the key indicators of the activity of human thought.
Development of science and technology causes changes of living conditions and stimulates people to adapt themselves to a
new environment. Social changes require from youth socialization more knowledge, ability to perceive and process
complicated information, to make right decision in time including the choice of future career.

In everyday colloquial language comprehension-knowledge is connected with education, errudition. Analogous terms in
Russian are “oceedomnennocms” and in Lithuanian “isprusimas”. In recent decades the concept of comprehension-knowledge
has been investigated by many Lithuanian researchers, e. g. L. JovaiSa (1996), N. Bankauskiené (1999), A. Blinstrubas (2002).
A. Blinstrubas defined basic comprehension-knowledge as a psychometric construct and investigated expression of
comprehension-knowledge of young adults. The context of comprehension-knowledge became an objective of scientific
research.

The term comprehension-knowledge in engineering is often used by teachers and people of other professions, but so far
there are no theoretical works investigating what kind of a person is considered to possess comprehension-knowledge in
engineering and what elements these abilities should involve. Traits of comprehension-knowledge in engineering can be
observed by teacher of technology or by a practical work tutor but a problem arises when it comes to confirming such
presumptions by concrete theoretical and practical research. Comprehension-knowledge in engineering is a constituent part of
basic comprehension-knowledge, thus, like basic comprehension-knowledge, it must be defined as a psychometric construct.

Research work of scientists from western countries is carried out according to different state — approved assessment
programs (Engineering International — Education Assessment Program, The Main Educational Assessment (MEA), Essentials
of WJ Il Cognitive Abilities Assessment), designed to measure and disclose different psychological and educational factors. In
Lithuania, educational assessment is carried out by researchers G. Merkys, B. Bitinas, K. Kardelis and other. Recent research
work is connected with assessment of certain personality traits: D. Saparniené is measuring computer literacy and A.
Blinstrubas is analyzing basic comprehension-knowledge. The problem of assessment of comprehension-knowledge in
engineering has not yet been researched in Lithuania.

Assessment of comprehension-knowledge in engineering should be based on valid and reliable methodological and
psychometric tests (Anacrasu, Ypouna, 2001; Bitinas, 1998; bypmauayk, Mopo3os, 1999; Cooper, 2000; Jovaisa, VaitkeviCius,
1987; Merkys, 1999). Assessment of comprehension-knowledge in engineering could be significant for those choosing a career
connected with engineering and technology, for teachers of technical professions, it could be applied in professional
counselling centres, hiring the staff for production industries, etc. Without scientific operationalisation of the assessment of
comprehension-knowledge in engineering, as a psychometric constructs based on psychometric constructs that are analogical
to comprehension-knowledge in engineering constructs and are recognized throughout the world, the assessment of
comprehension-knowledge in engineering would cause problems.

! National Council on Measurement in Education.
2 The Canadian Council of Professional Engineers (CCPE).
3 Source: Lithuanian Ministry of Education and Science, 2003 — www.smm.lt



There is no qualified assessment of how teenagers and young people have acquired technical knowledge and what it is
compared to learning achievement in Lithuania. Research of this kind has already been carried out in computer literacy
(gaparniené, 2002).

No empirical or psychomertical research disclosing how comprehension-knowledge in engineering is related to social,
educational, demographic and psychological variables has been carried out in Lithuania; nor there exist measurement
instruments that could aid in solving the arising problems. These factors were decisive in choosing the research issue.

The scientific problem of the research is expressed in the following formulated questions:

e What could be the structure of comprehension-knowledge in engineering as of an assessment construct?

e  What measurement instruments are suitable (not suitable) for assessing comprehension-knowledge in engineering?

e  What factors of educational environment have a greater influence on comprehension-knowledge in engineering and

the effects of what factors is not essential?

e  What psychosocial (personal, demographic) factors are statistically associated with comprehension-knowledge in
engineering of young people and its development?

The object of the research is comprehension-knowledge in engineering of teenagers and the youth.

The thesis is based on the following hypothetical assumptions:

o Comprehension-knowledge in engineering is a constituent part of basic comprehension-knowledge and can be
researched as a psychometric construct measured by methodologically approved tests and questionnaires.

e  Comprehension-knowledge in engineering as an concrete result of the socialisation process of an individual can be
an informative complex assessment indicator of both cultural potential of an individual (creativity, interests,
motivation spheres, will) and personality development and prospects for future activities (learning achievement,
ability to learn both in formal educational and informal environment, performing social roles requiring intellectual
and creative potential, etc.).

e Comprehension-knowledge in engineering is understood as a synthesis of applied and theoretical technical
knowledge.

The aim of the research is to investigate comprehension-knowledge of teenagers and the youth in engineering as an
assessment construct, to define educational and psychosocial factors influencing its expression. The aim of the research has
been achieved by solving research tasks:

e defining comprehension-knowledge in engineering as an assessment construct;

e  preparing assessment instruments for measuring comprehension-knowledge in engineering;

e selecting and testing assessment instruments for measuring the expression of educational and psychosocial factors

related to comprehension-knowledge in engineering;

e defining the relationship of comprehension-knowledge in engineering with cognitive and non-cognitive factors,
processing the data statistically by using modern methods of multidimensional statistics;

e defining statistical types of teenagers and the youth in the aspect of the expression of comprehension-knowledge in
engineering by using multidimensional methods;

e discussing feasibility of improving technical education in this country in the context of data obtained from this
research.

The study was built on the following theoretical and methodological foundations:

e (lassical test theory (CTT);

e Psychological theories (Cognitive Psychology, Social Psychology, Humanistic Psychology and Pedagogy) and
Theory of Educology;

e Gender Studies, Women’s Studies;

e  Multidimensional Statistics.

Methods applied in the research are the following:

e  critical analysis of research literature in order to define the structure of comprehension-knowledge in engineering;

e method of determining experts opinion;

e survey in order to define the expression of comprehension-knowledge in engineering and its relationship with
cognitive and non-cognitive factors;

e statistical package for the social sciences (SPSS).

Assessment research was carried out on the following empirical-experimental basis:

e the total number of respondents were 617 young people;

e 9 measurement instruments (tests and questionnaires);

e the number of measurement variables was 730.

617 of the young people surveyed were representatives of Technological Faculty at Siauliai University (both day and
evening departments), the others were from tertiary technical schools, colleges (technical and business), main, secondary and
adult secondary schools, gymnasiums, vocational schools as well as from some informal groups — young people from labour
exchange and car merchants. The age of the respondents varied from 14 to 25. 73% were male and 27% were female. 66% of
the young people surveyed were town-dwellers, 17% were from villages and 17% pointed out their living place as “small
town”. 40,4% of the research respondents had chosen technical education (student of the Techonology Faculty at Siauliai
University, tertiary technical school, vocational technical schools), while 59,6% had not yet decided on their careers or had



chosen non-technical education (from main, secondary, secondary adult schools or gymnasiums, as well as business college
students). The study was based on the principles of voluntary participation and anonimity.
The theoretical importance and scientific novelty of the research reveal themselves by the following facts:
o comprehension-knowledge in engineering has been defined as a structure of an assessment construct;
o test and questionnaires for measuring comprehension-knowledge in engineering defined as a psychometric
construct have been designed and methodologically verified; they are relevant to social and cultural conditions in
Lithuania and enabled to collect new facts as well as expand the theories on the expression of comprehension-
knowledge in engineering;

. a thotough assessment of the level of comprehension-knowledge in engineering of young people with respect to
their gender, age, living place and others social-demographic factors was made;

. statistical types of young people in the aspect of the expression of comprehension-knowledge in engineering have
been defined that could be used as a basic for further research;

o research has shown that factors that had theoretically been predicted as being significant for comprehension-

knowledge in engineering of young people (e.g. family, literature in engineering, leisure connected with
engineering, etc.) do not influence the level of comprehension-knowledge in engineering of young people; this
leads to a supposition that in contemporary society change of the system of priorities is also changing the
importance of different factors, opening new research areas for educators;

o a special aspect in the scientific novelty of the research is established fact that knowledge of teenagers and young
people about prominent Lithuanian scientists in the fields of engineering and technology is very limited, what does
not arouse any interest in the above mention subjects. Therefore, facing the danger of globalisation, more attention
in the education curricula should be given to outstanding Lithuanian scientists and their achievements in this field.

The practical importance of the research is that the accumulated scientific information enabled to make measuring

instruments the quality of which is up to psychometric and methodological standards and enables any teacher to assess the
level of comprehension-knowledge in engineering and use them as basis for improving the educational process.

THE REVIEW OF THE DISSERTATION

The introduction raises the scientific problem of thesis research, defines object of the research, problems, aims and
tasks, describes the theoretical basis of the research, its methodology, empirical basis and methods. It involves considerations
about scientific novelty of the thesis research and its theoretical and practical value.

The first part (Theoretical foundations of comprehension-knowledge in engineering) consists of five sections. In the firs
section (1.1. Comprehension-knowledge in engineering: theoretical notion and empirical research) analysis of constructs that
are analogous to comprehension-knowledge in engineering or have a very close meaning (technical / mechanical abilities,
technical intellect, technology literacy, technical thinking, mexuuueckoe nOHUMAaHUue, MEXHUYECKAS OCBEOOMIEHHOCMb) 1S
presented as they have been investigated by scientists of the USA, Eastern and Western Europe.

While investigating the analogs the author has not succeeded in finding a construct, exactly corresponding to
comprehension-knowledge in engineering. In accordance with the formed hypothesis, comprehension-knowledge in
engineering is a synthesis of applied and theoretical technical knowledge, but none of the analogous structures specifies this.
Thus, the notion of the psychometric construct comprehension-knowledge in engineering has been formulated according to
structures of similar notions and taking into consideration some other factors that have not been considered by previous
researchers.

In the second section (/.2. Social need for technical education of the youth in contemporary society) ways of satisfying
the needs of the contemporary society in the field of technical education have been investigated, organisation of technical
education systems in different countries has been analysed and compared to the present situation in Lithuania.

In the third section (I.3. Personality traits as a theoretically and hypothetically predictor of the comprehension-
knowledge in engineering) interrelationship based on research results between cognitive personality traits (intellect, learning
strategies, basic comprehension-knowledge) and non-cognitive personality traits (attitudes, motivation, interests, emotions,
aims, experience) with components of comprehension-knowledge in engineering has been analysed. Review of research works
presented in the section leads to the supposition that scientists abroad analyse components of comprehension-knowledge in
engineering only in relationship with personal traits while in Lithuania no research of this kind has been carried out.

In the fourth section (1.4. Socioeducational environment as a hypothetic predictor of the comprehension-knowledge in
engineering) reveals how comprehension-knowledge in engineering of teenagers and young people in Lithuania depends on
socioeducational environment: type of school at which they are learning or had learnt, place of residence, age, family,
educational qualification and social-professional status of parents. Each of the above mentioned factors is rapidly changing, so
it is very important to define the influence of each factor on the level of comprehension-knowledge in engineering of young
people.

Review of research works presented in the fifth section (1.5. Comprehension-knowledge in engineering and gender)
allows to point out that in Western countries technical education of girls is organized according to educational programs, a
special attention is given to this problem, special tutorials are permanently arranged. In Lithuania the problem has been
ignored, both girls and boys are considered to have equal opportunities of studying at any school. The factor of gender has not
been taken into account and the problem of stereotypes connected with technical education has not been solved.



The second part of the thesis (Design of the assessment study of the comprehension-knowledge in engineering) consists
of four sectors. In the first sector (2.1. General diagram of the assessment variables) the structure of the assessment research in
presented and measuring characteristics of the instruments are considered. 9 measuring instruments were used in the research
(5 tests and 4 questionnaires), 3 of them were devised by the author and the others have already been approved by others
researchers. For the research three close anonymous measuring instruments were devised: “Test of theoretical technical
knowledge”, a questionnaire “Young people and technical devices” and a questionnaire “Interest in natural sciences”. Six tests
and questionnaires devised by other authors were used to measure applied technical knowledge of the respondents (Lienert,
1958), basic comprehension-knowledge (curriculum and terminology tests, Blinstrubas, 2002), attitudes toward computer
(“Young people and computer”, éaparniené, 2002), learning strategies (“Young people and their ways and habits of learning”,
gaparniené, 2002) as well on non-verbal intellect (Raven progressive Matrices, subscales of the test, Raven, 1936).

Research works, analysed from psychological, educational and comprehension-knowledge in engineering points of view,
formed the basic for devising questionnaires and tests. In this section both newly devised and the already adapted research
scales, recognised as psychometric constructs are considered.

The total number of single items of characteristics in measuring instruments used in the research is 730. 136 items of
characteristics indicate comprehension-knowledge in engineering, while the rest ones are connected with environment and
other factors that may influence the level of comprehension-knowledge in engineering. Tests, questionnaires and single
characteristics of measuring instruments used in the research are shown in this sector (see table 1).
Table 1
Tests, questionnaires and single characteristics of measuring instruments

Measuring unstruments Number of
Assessment comstruct . . .
(tests and questionnaires) test items
Psychological variables
Intellect Non-verbal intellect test 18
Interest in natural sciences 95
(questionnaire)
Interest Interest in general subjects taught at 12
school (questionnaire) 49

Interest in engineering (questionnaire)

. . . Emotional-motivational attitude towards
Attitudes towards engineering computer (questionnaire) 28

Educational variables

The applied technical comprehension-

Comprehension-knowledge in engineering knowledge test . . 32
The theoretical technical comprehension-
knowledge test 104
Marks in general education subjects

Academic records (physics, biology, chemistry, 4

mathematics) (questionnaire)
Test on ways and habits of learning

Learning strategies (questionnaire) 81
. . urriculum test 11
Basic comprehension-knowledge ¢ . >
Terminology test 105
Educational context Educational biography (questionnaire) 2
Context and environment related to Expierience in work with technical 14
engineering appliances (questionnaire)
. Expi i ti i
Context and environment related to XPICTENCE 1N operating a computer,
access to it and work intensity 23
computer . .
(questionnaire)
Socioeducational and demographic variables
Place of residence, educational
Socioeducational status qualification and socigl—professional 1
status of parents, family members
(questionnaire)
Demographic variables Gender, age (questionnaire) 2
Family influence Parents 1.nteres.t 1.n englne.ermg and 18
encouraging this interest in young people
Usual school day routine
Leisure distribution Watching TV programs 17
Books
TOTAL 730




In the second section (2.2. The sample of the assessment study) description of assessment study sample is presented,
circumstances of choosing respondents and their demographic characteristics are described. The sample consisted of teenagers
and young people aged 14-25, learning at school of general education (main, secondary, gymnasium, adult secondary),
professional schools (vocational technical, tertiary technical), university students. Representatives from population not related
to technical education (business college), respondents from labour exchange and market car dealers were involved as well. The
sample analysis shows as sufficient variety of respondents in respect of gender, school, residence, type. Statistical data about
educational qualification and social-professional status of parents are presented as well.

In the third section (2.3. The choice of statistical data processing methods) statistical methods applied in research are
analysed — the usual descriptive and multidimensional statistical methods — factor analysis, cluster analysis, correlation
analysis, variance analysis, multiple regression analysis and discriminant analysis. Statistical data reflecting the obtained
results are presented.

The fourth section (2.4. Variables of the assessment study and their psychometric fitness) deals with selection of
questions and tasks and testing their psychometric validity by applying factor analysis, i. e., factor validity. For assessing the
psychometric quality of the tests, questionnaires and questions subscales other statistical methods were used as well.

In part 2.4.1. of section (2.4.1. Instruments for measuring the cognitive personality traits) developed by the author are
presented and checking their psychometric validity and suitability for the Lithuanian youth population in analysed. One of the
selected instruments for solving the problem put forward is a test developed in Germany and adapted — the test of applied
technical comprehension-knowledge (Lienert, 1958). Its objectivity, reliability, external and internal validity have been
checked. The main statistical characteristics of applied technical knowledge test are presented in table 2.

Table 2
Results of item analysis and statistical characteristics of reliability of applied technical knowledge test
Name of statistical characteristics Applied technical knowledge test
Number of item 26
Sample size (Number of respondents) 617
Results of item analysis
Number of “more difficult” items 0
Number of “more easy” item 3
Mean of items difficulty coefficients 0,66
Mean of item-total correlation (r/ itf) 0,35
Number of “more small” item-total correlation (r /it < 0,2) 0
Reliability Analysis — Scale (Alpha)
Minimum inter-item-correliation 0,01
Maximum inter-item-correliation 0,37
Mean of inter-item-correliation 0,15
Minimum of inter-item-correliation (r / itf) 0,21
Maximum of inter-item-correliation (r/ itf) 0,51
Reliability coefficient Cronbach o 0,82
Application of Split-half method
I part number of items 13
II part number of items 13
Inter-item-correliation for part I 0,78
Inter-item-correliation for part I 0,53
Cronbach a. for part I 0,68
Cronbach a for part I 0,75
Correlation between the two parts 0,58
Coefficient Gutman Split-half 0,72

The second test applied for measurement of comprehension-knowledge in engineering is test on theoretical technical
comprehension-knowledge. Item selection in this test is based on the above-mentioned structure of comprehension-
knowledge in engineering. Items are checked and analysis carried out by establishing item difficulty coefficient P and item-
total correlation (r/ itf). After estimating the results obtained and rejecting not sufficiently valid items, the number of test items
was 87. Results of item analysis of the test on theoretical technical knowledge confirm that all the items according to validity
standarts. After multiple factor analysis, statements of the test on theoretical technical knowledge, in accordance with the rules
of logical connection, were consolidated into five factors, the statistical characteristics of which satisfy methodological
requirements.



Table 3
Factor analysis of the theoretical technical knowledge test results
(KMO = 0.70, percentage of variance explained — 46.59% )

Item- The
Number of Total factor Cronbach
Name of factor primary Correlati | loading of a
variables on, test item,

r/itt L
Internal and external
structure of an 6 0,67 0,861
appliance
Facts of techm(.:al 4 0.49 0734
development history
Knowledge in the . ) 0.46 0,681 0,68
theory of engineering
Domestic appliances 2 0,34 0,546
Sequence of
introducing professions 2 0,31 0,536
and appliances

On the basis of the results obtained, it is possible to confirm that tests on applied and theoretical technical knowledge are
valid in respect of the assessment construct of Lithuanian teenagers’ and young people’s comprehension-knowledge in
engineering.

Instruments for assessing non-cognitive personal traits were used in research — questionnaires reflecting the level of
interest of teenager and young people in engineering, computer, natural sciences and their attitudes towards them. The author
has devised two questionnaires: “Young people and engineering” and “Interest in natural sciences”. Item selection in both of
them is well grounded, accords with set forward aims and is checked by applying factor analysis as well as other statistical
methods. Measurment carried out allow to maintain that factors singled out and used in research by applying the two
questionnaires reveal the teenagers’ and young people’s relation to engineering, the influence of external factors on this
relation and the level of interest in natural sciences.

Generalizing the results of checking psychometric validity of research variables presented in this section allows to
maintain that selected and devised measurement instruments for measuring cognitive and non-cognitive personal traits are
valid and suitable for assessment of characteristics being analysed.

In the third part of the thesis (Results of assessment study of the comprehension-knowledge in engineering), which
consists of three sections, research results are presented. The first section (3.1. Comprehension-knowledge in engineering as a
dependent variable: structure and expression) deals with sociocultural conditions predetermining comprehension-knowledge
in engineering and forming both applied and theoretical technical knowledge in this sphere. Generalised internal structure of
assessment construct comprehension-knowledge in engineering (separately for the tests on applied and theoretical technical
knowledge) is analysed (section 3.1.1. Generalized internal structure of the assessment construct comprehension-knowledge in
engineering). By applying cluster analysis (Hierarchical Cluster Analysis, Ward Method), it has been determined that the
decisive factor influencing theoretical technical knowledge is interest. If a teenager or young person takes no interest in
engineering, the knowledge acquired both in formal and informal environment is not fixed in his long-term memory. Thus, the
main task in developing comprehension-knowledge in engineering in the youth is encouraging their interest in engineering.
Analogous calculations carried out lead to the conclusion that in developing applied technical knowledge work experience
with technical appliances and developed spatial ability are very helpful.

Another section (3.1.2. Expression of comprehension-knowledge in engineering of the youth) is aimed at identifying and
characterizing statistical types, i. e., dividing the respondents into groups according to essential aspects of our research (actual
comprehension-knowledge in engineering), k-Means (k — number of clusters) cluster and discriminant analyses have been
made. The cluster structure determined is presented in figures by broken lines.
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z-results in applied technical knowledge z-results in theoretical technical knowledge

=@ B0y with good comprehension-knowledge in engineering

= @ = Girl with good comprehension-knowledge in engineering
Boy "practician” in engineering

= 4 = Girl "practician" in engineering

=== B0y with poor comprehension-kmowledge in engineering

= = = Girl with poor comprehension-knowledge in engineering

== Boy "theorist" in engineering

Fig. 1. Records of results of boys’ and girls’ comprehension-knowledge in engineering

Expression of the comprehension-knowledge level of the youth in engineering, when analysing their theoretical and
applied technical knowledge separately, enabled to distinguish four groups, having considerably different characteristics and to
notice difference in comprehension-knowledge in engineering in respect of gender. Theoretical technical knowledge of the
girls is better than that of the boys, but when it comes to applied technical knowledge, contrary results have been obtained.
Applied technical knowledge is acquired in using technical appliances or equipment, during practical work, while acquiring
theoretical technical knowledge does not require direct contact with any mechanisms and provides equal conditions for both
boys and girls.

Another aim of this section was defining the influence of psychopedagogical factors on comprehension-knowledge in
engineering of the youth. Psychopedagogical factors are the youth’s interests, attitudes, standpoints, etc. To recognize
differences between types cluster analysis (k — Means) was applied. Research results enabled to distinguish types according to
expression levels of the factors: the youth’s interest in engineering, their independence in operating appliances, distinguishing
elements of aesthetic in their design, interest in natural sciences, emotional-motivational relation to computer, ways and habits
of learning. Each cluster was given a title in accordance with the rules of logic and results of the tests on comprehension-
knowledge in engineering within clusters in respect of gender were obtained. Interpretation of the information leads to
conclusions significant for organizing the process of technical education.

Figure 2 is presented as an example, where broken lines represent distinguished clusters of youth’s interest in
engineering.

1.5
14 ——
o AV/
3
g o — —_—— : — :
3 —— — — =i i S — p—
N
-0.5 d = ~
L4 ~
. ~
L . Pl RS
19 ~ - . ~
| - - - =-===3
1.5
Behaviour with Ability, know- Distinguishing  Evolution of one's Organizing leisure Interest in
toys how, skills in aesthetic elements  own desires and connected with  technical literature
private life of appliances perceptions, engineering
admiring people
working with
appliances and
equipment
=—&——Cluster 1: Much interest in engineering = 4 = Cluster 2: Little interest in engineering
=——A = Cluster 3: Moderate interest in engineering

Fig. 2. Broken lines reflecting the youth’s interest in engineering
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In the further stage of research, results of the test on comprehension-knowledge in engineering of the youth from the
distinguished clusters are defined and compared. It has been established that interest in engineering is an important factor of
the boys’ level of comprehension-knowledge in engineering, while girls are not so much influenced by this factor.

In the section 3.1.3 (Expression of comprehension-knowledge in engineering of the youth in respect of gender) results of
applied and theoretical technical knowledge of girls and boys are analysed and compared. Discriminant analysis carried out
enabled to determine a great difference in measurement in respect of gender and to single out the items that are not influenced
by the factor of gender. Groups of young people with very good applied and theoretical technical knowledge have been
distinguished, socioeducational, demographic analysis of youth as well as analysis of their parents’ educational qualification
and social-professional status has been carried out. It has been established that factors having the greatest effect on developing
applied technical knowledge are experience and parent’s tertiary technical (college) or higher education, while theoretical
technical knowledge is positively affected by the youth’s interest in engineering, tertiary technical or higher education of the
parents and their belonging to professional groups connected with engineering.

The second section (3.2. External variables influencing comprehension-knowledge in engineering) deals with the
description of the following stages:

1) assessment of the relationships of cognitive variables with comprehension-knowledge in engineering;

2) assessment of the relationships of non-cognitive variables with comprehension-knowledge in engineering;

3) assessment of the relationship between variables of socioeducational environment and comprehension-knowledge
in engineering.

Influence of cognitive and non-cognitive variables on comprehension-knowledge in engineering was assessed by
applying correlation and regression analyses. Calculations show that cognitive variables (basic comprehension-knowledge,
non-verbal intellect) make a considerable influence on theoretical technical knowledge, while applied technical knowledge in
this sphere is not so much affected by the above-mentioned factors. The influence of non-cognitive characteristics is different
in respect of gender and depends on the conditions of developing this kind of technical knowledge: for applied technical
knowledge experience, evaluation of one’s own desires, admiring people working in the field of engineering, assessment of
one’s own perceptions are important, while theoretical technical knowledge is influenced by such independent variables as
experience acquired in the childhood by playing with toys as well as a negative on indifferent attitude towards computer.

This part of the study also deals with relationships comprehension-knowledge in engineering with:

1) type of place of residence;

2) type of school;

3) educational qualification and social-professional status of parents;
4) psychological influence of the family.

It was aimed at assessing the interrelationship between social, educational and demographic variables and the results of
comprehension-knowledge in engineering tests by applying multiple regression analysis. 18 sociodemographic variables were
defined as independent variables. Three decisive for the young people variables have been singled out — life period from 20 to
25, secondary school and university with technical bias.

It has been examined if and how comprehension-knowledge in engineering depends on educational qualification and
social-professional status of the parents. Generalisation of results obtained leads to the conclusion that the level of applied and
theoretical technical knowledge of teenagers and young people has been mostly influenced by mothers and fathers who have
tertiary technical education or are undergraduates of a higher educational institution. Investigation into the influence of
parents’ belonging to some socio-professional group on comprehension-knowledge in engineering show that it is not parent-
worker who add to comprehension-knowledge in engineering, but teachers, farmers, retired people. The absence of the father
motivates a young man to perform work connected with engineering independently, and this leads to development of technical
thinking and skills and in turn a higher level of comprehension-knowledge in engineering is achieved.

It has been analysed how teenagers and young people describe their parents’ interest in engineering and ability in
performing work connected with engineering. Research has shown that parents irrespective of their level of interest in
engineering do not have an important influence on their children’s comprehension-knowledge in engineering.

The third section (3.3. Prospects for improving technical education in the context of research results) suggests ideas for
discussions to coordinators of technical education about feasibility to improve the quality of technical education.

Feasibility discussions for designers and compilers of curricula and books for general education schools:

1. The subject of technical drawing has been excluded from the curricula of general education schools, and this subject
is the main factor developing spatial ability. This has a negative effect on comprehension-knowledge in engineering and may
result in decreasing the number of qualified specialists in engineering as well as shortage of people with basic comprehension-
knowledge.

2. In physics textbooks more importance should be given to outstanding Lithuanian scientists of this field and their
achievements should be more emphasized.

3. Ilustrations for textbooks in physics should be selected with greater responsibility in respect of avoiding the gender
factor. If this is realized, girls will loose the sense of inferiority and will receive the information presented as equal
participators of the educational process.

4. Presenting the contents of technology lessons in general education schools as a synthesis of technology, engineering
and arts and connecting it with traditional folk crafts, would facilitate girls’ relationship to engineering and achieve better
comprehension-knowledge in engineering.
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Feasibility discussions for teachers of general education schools:

1. Textbooks are considered to lack information about contemporary masterpieces in the fields of engineering and
technology, so teachers should show more interest in current achievements and innovations in the sphere of his subject and
motivate and encourage schoolchildren to enrich their knowledge and outlook.

2. Teacher of general education schools have an opportunity of close communication with schoolchildren so it is their
duty to reveal the spheres of interest of every youth and not suppress their expression.

Feasibility discussion for curricula designers of higher technical educational institutions:

1. There is a suggestion to extend programs in technical drawing, i. e., to increase the number of academic hours and
thus ensure development of spatial abilities which is necessary for lack specialist with technical bias.

2. Organizing practical application of theoretical comprehension-knowledge would considerably contribute to proper
training in engineering of the youth and provide good basis for their futre careers.

Discussions about the educational process at higher technical educational institutions:

1. A higher school teacher should regard studying at a higher school as continuing studies and help students who had
different conditions in acquiring their previous comprehension-knowledge in engineering to catch up with the rest and
successfully study at a higher technical educational institution.

2. Higher school teachers should help girls to get over stereotypic attitudes and create favourable conditions for them in
studying subjects with technical bias.

CONCLUSIONS

1. CONCLUSIONS CONCERNING THE THEORETICAL CONSTRUCT

1.1. In different countries including Lithuania structure of comprehension-knowledge in engineering is defined by
different terms having a similar meaning. Different opinions regarding comprehension-knowledge in engineering and the
concept of it throws researchers and educators into confusion, as the contents of the notion is not revealed:

e In research literature in different languages analogues of comprehension-knowledge in engineering are used, e. g.
technical intellect, technical thinking, technical | mechanical abilities, mexnuyecxoe nonumanue, mexuuyecxas
oceedomaennocms and others. There is no precise difference in contents and volume of these interpretations and for
this reason logical relationship between the objects is vague.

e Research facts do not reveal the relationship between the two components of comprehension-knowledge in
engineering, namely, between applied and theoretical technical knowledge.

1.2. The structure and contents of analogous concepts of comprehension-knowledge in engineering can be distinguished:

e applied, i.e., ability and experience in handling appliances and equipment;

e theoretical, i. e., using theoretical technical knowledge in solving questions and problems;

e psychological, i.e., expressing attitudes, motivation, interests, emotions while operating (or avoiding) appliances and
equipment.

1.3. Study into research literature on the problem of interpretation of comprehension-knowledge in engineering enabled
to define the structure of the construct under investigation: comprehension-knowledge in engineering is both applied and
theoretical information in engineering acquired by the youth in the course of their social and cultural development by
learning, taking interest, accumulating experience, etc. The information is processed and remains in long-term memory.

1.4. After a deeper study of research literature it is possible to maintain that on some questions the amount of facts based
on empirical research is insufficient. Research into comprehension-knowledge in engineering and assessment of educational
and cultural conditions in Lithuania lead to a well-founded conclusion that in Lithuania there is a lack of facts for
characterizing the real situation in the sphere of developing comprehension-knowledge in engineering. Theoretical empirical
questions on which little research has been done both at international level and in Lithuania have been formulated:

1) how is comprehension-knowledge in engineering influenced by the following factors:

e education and environment of upbringing;

e psychological factors;

e social environment?
2) which of the factors are most important for comprehension-knowledge in engineering, which of them have slight
influence and which do not affect it?

2. CONCLUSIONS ON ASSESSMENT RESEARCH

2.1. Assessment instrumentation

In the process of the research, abundant research works on different psychological, sociological problems and on
development of comprehension-knowledge in engineering has been studied, opinions of experts have been taken into
consideration and a pilot test has been carried out. All this formed the basis for devising and using three new assessment
instruments: “A test on theoretical technical knowledge”, “Young people and engineering” and “Interest in natural sciences”.

2.2. Comprehension-knowledge in engineering and psychological variables

From all psychological constructs that have been researched in this study comprehension-knowledge in engineering of the
youth in Lithuania are most obviously affected by interest in engineering and experience.

The strongest predictor of comprehension-knowledge in engineering are “Evaluation of one’s own desires and
perceptions, admiring people working with appliances and equipment” and “Experience in doing household work by using
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appliances” and their indexes have essential correlation coefficient with applied technical knowledge. Research shows that
applied technical knowledge depends to a considerable extent on the experience acquired.

Correlation coefficients show an insignificant correlation between the factors theoretical technical knowledge and interest
in engineering, which are the same as those of applied technical knowledge: “Experience in doing household work by using
appliances” and “Evaluation of one’s own desires and perceptions, admiring people working with appliances and equipment”
as well as an additional factor “Behaviour with toys”.

It has established that among the results of the test on applied technical knowledge and results of the two tests on basic
comprehension-knowledge (curriculum and terminology) as well as the results of the test on non-verbal intellect there is an
insignificant correlation.

Essential correlation coefficients of theoretical technical knowledge with the results of the tests on basic comprehension-
knowledge (curriculum and terminology) and non-verbal intellect has been established. In the boy’s group with the aid of
regression analysis a considerable relationship between basic comprehension-knowledge in natural sciences and the two tests
on comprehension-knowledge in engineering has been established, in the girl’s group the influence of the above-mentioned
construct reflects only regarding theoretical technical knowledge.

All this leads to maintain that cognitive personality traits make a considerable influence on theoretical technical
knowledge, while applied technical knowledge is affected only to some extent.

2.3. Comprehension-knowledge in engineering and educational variables

Research shows that some educational (i. e., connected with upbringing environment) variables have an essential
influence on the level of comprehension-knowledge in engineering of young people. Thought comprehension-knowledge in
engineering is acquired not solely at educational institutions, but in informal environment as well, it can be affirmed to be a
result of education. The level of comprehension-knowledge in engineering of those young people who have chosen an
educational institution with technical bias is higher than that of other respondents of the research sample. Learning
strategies do not affect comprehension-knowledge in engineering.

2.4. Comprehension-knowledge in engineering and sociodemographic variables

Reliable (statistically important) facts have been obtained regarding many social factors.

Gender. Girls acquire good applied comprehension-knowledge in engineering when they get experience working
independently with appliances. Good theoretical technical knowledge is gained by girls when they are interested in it or
affected by the influence of parents with a tertiary technical or higher education.

Age. Age does affect the level of comprehension-knowledge in engineering.

Place of residence. It has been established that the level of applied technical knowledge of girls depends on the type
of place of residence while boys are not affected by this factor. Theoretical technical knowledge does not depend on the
place of residence as there are equal opportunities everywhere.

Family. Mother’s or father’s interest in engineering is not a decisive factor for the level of comprehension-
knowledge in engineering of the youth, although its influence on theoretical technical knowledge in engineering is
noticeable: it is stronger on girls and weaker on boys.

Parents’ education. Technical education of parents contributes to a higher level of comprehension-knowledge in
engineering of the youth.

Social-professional groups of parents. Parents belonging to social-professional groups of farmers and teachers as well
as retired people or even deceased affect the results of comprehension-knowledge in engineering of the youth. The influence
of parents’ experience in this sphere on comprehension-knowledge in engineering of the youth shows that the influence of
older generation is considerable. The absence of the father in a family has a negative effect on boys’ comprehension-
knowledge in engineering and poor test results of this group of boys is a good proof.

2.5. Comprehension-knowledge in engineering and statistical types of teenagers and young people

By applying the method of cluster analysis, statistical types have been distinguished that actually reveal the expression of
comprehension-knowledge in engineering and other characteristics and completely correspond the aims of the research.
Existing types of young people have been identified and described according to the following characteristics:

. actual comprehension-knowledge in engineering;

experience in operating appliances and equipment as well as a developed spatial ability are important for developing
applied technical knowledge; interest in engineering is an important factor in developing theoretical technical knowledge.

. interest in engineering;

interest in engineering is an important factor in comprehension-knowledge in engineering for boys, girls are not affected by
this factor.

. independence in performing jobs connected with engineering;

independence is an important factor for boys in acquiring comprehension-knowledge in engineering, it has no influence on
girls.

. level of distinguishing elements of aesthetics in appliances and equipment;

distinguishing elements of aesthetics in appliances and equipment is not an essential factor affecting the level of
comprehension-knowledge in engineering, but the sense of aesthetics of girls involves appliances and equipment as well and
may increase their level of comprehension-knowledge in engineering.

. interest in natural sciences;

interest in natural sciences is an important factor of comprehension-knowledge in engineering for boys; it does not affect
girls.
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. emotional-motivational attitude towards computer;
emotional-motivational attitude towards computer does not affect the level of comprehension-knowledge in engineering,
although comprehension-knowledge in engineering of girls is related with the above mentioned factor to some extent.

Characterizing statistical groups by qualitative terms in the aspect of the expression of such indices and identifying their
percentage in general population is an important information that could be used for optimising the process of developing its
efficiency. The mechanism of establishing statistical types enables to choose educational strategies targeted at concrete and
actually existing types of young people.

The results of the survey were approbated after the reports at scientific conferences in Lithuania: Science and
industry in Lithuania. Systems of higher education and didactics (Kaunas, 2001), the 3 (giauliai, Su, 1999), the 4t (Klaipéda,
KU, 2000), the 5t (Kaunas, LKKA, 2001) conferences of Lithuanian Doctoral students in Educational Sciencies and their
supervisers and at the congress of Lithuanian Catholic Science Academy (Siauliai, SU, 2003) and at the international scientific
conference “Briciiee TexHn4yeckoe odpazoBanue: npodiiemsl u mytn pa3Butus’ (Minsk, State University of Belorussia, 2004).

Research results have been presented and approved in articles published in established Lithuanian scientific
journals:

1. KOVIERIENE, A., MERKYS, G. (2003). Techninis i§prusimas ir lytiskumas: 19-25 mety Lietuvos jaunuoliy
diagnostinis tyrimas. Pedagogika, No. 69, 99-105. Vilnius (in Lithuanian).

2. KOVIERIENE, A. (2003). Bendrojo ir techninio i§prusimu saveika. Pedagogika, No. 69, 106-111. Vilnius (in
Lithuanian).

The main thesis of dissertation have been submitted in the following publications:

3. KOVIERIENE, A. (2001). Faktoriy, jtakojan¢iy kompetencija mechanikos-technikos srityje, analizé. Materials of the
conference “Science and industry in Lithuania. Systems of higher education and didactics”. Kaunas: Technologija, 164—170 (in
Lithuanian).

4. KOBUEPUEHE, A. (2004). /ImarHocTika TEXHHYECKOW OCBEIOMIIEHHOCTH KaK BO3MOXKHOE pEHIeHHE HpoOIeMbl
BbIOOpa mpodeccuu. Briciee TexHuyeckoe oOpa3oBanue: MpobiieMbl U myTH pa3BuTus. Material of the international scientific
conference. March 17-18. Minsk: State University of Belorussia, p. 61 (in Russian).

The structure and volume of the thesis. The thesis consists of an introduction, three parts, conclusions, a bibliography
list and annexes. It contains 57 tables, 59 figures, 85 annexes. The volume of the thesis is 146 pages (without annexes).
Bibliography list involves 192 sources.

Ala Kovieriené

In 1978-1984 she studied machine-building technology and metal-cutting machines and tools at Siauliai Evening Faculty
of Kaunas Polytechnical Institute and graduated it with a diploma in mechanical engineering. In 1984 Ala Kovieriené¢ began
her work at Siauliai Evening Faculty of Kaunas Polytechnical Institute as an assistant teacher, where she taught technical
drawing, applied mechanics, design of mechanical and assembly workshops. Ala Kovieriené began research work in the sphere
of education in 1986. After a break she chose a new subject for research. In 1998-1999 Ala Kovieriené was a doctoral-student
in education science at Siauliai University. Her research work (2000 —2004) has been carried out on her own as well in
cooperation with researchers of Siauliai University and Kaunas University of Technology.
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PAAUGLIU IR JAUNUOLIU TECHNINIS ISPRUSIMAS KAIP EDUKACINES
DIAGNOSTIKOS OBJEKTAS

Disertacijos moksliné problema iSreiSkiama Siais suformuluotais klausimais:

e Kokia galéty buti techninio i§prusimo, kaip diagnostinio konstrukto, strukttira?

e Kokie diagnostiniai instrumentai yra tinkami (netinkami) techniniam i$prusimui diagnozuoti?

e  Kurie edukacinés aplinkos veiksniai techninj i§prusima veikia stipriau, o kuriy poveikis neesminis?

e Kurie psichosocialiniai (asmenybiniai, demografiniai) veiksniai statistiSkai asocijuojasi su jaunuoliy techniniu
iSprusimu ir jo raida?

Tyrimo objektas — paaugliy ir jaunuoliy techninis iSprusimas.
Tyrimo dalykas — techninis iSprusimas kaip diagnostikos konstruktas.
Keliamos hipotezés:

e Techninis iSprusimas yra bendrojo iSprusimo sudedamoji dalis ir gali biiti nagriné¢jamas kaip psichometrinis
konstruktas, matuojamas metodologiskai patikrintais testais ir klausimynais.

e Techninis iSprusimas, kaip konkretusis asmenybés socializacijos proceso rezultatas, gali biiti informatyvus Zmogaus
kulttrinio potencialo (kiirybiSkumo, interesy, motyvacinés sferos, valios) ir asmenybés raidos bei veiklos perspektyvy
(mokymosi pasiekimy, gebéjimo mokytis formalioje edukacingje ir neformalioje aplinkoje, socialiniy vaidmeny, kuriems
batinas intelektinis ir kiirybinis potencialas, atlikimo ir t. t.) kompleksinis diagnostinis indikatorius.

e  Techninis iSprusimas suprantamas kaip taikomuyjy ir teoriniy techniniy Ziniy sintezé.

Tyrimo tikslas — iStirti paaugliy ir jaunuoliy technini iSprusima kaip diagnostikos konstrukta, atskleisti jo raiSka
veikian¢ius edukacinius ir psichosocialinius faktorius. Tyrimo tikslo buvo siekiama, sprendZiant i§keltus tyrimo uZdavinius:

e  pagristi techninj iSprusima kaip diagnostinj konstrukta;

e  parengti techninj iSprusima matuojancius diagnostinius instrumentus;

e parinkti ir patikrinti diagnostinius instrumentus edukaciniy, psichosocialiniy veiksniy, turin¢iy sasaju su techniniu

iSprusimu, raiskai matuoti;

e nustatyti techninio iSprusimo sasaja su kognityviniais ir nekognityviniais veiksniais, statistiSkai apdoroti duomenis,

panaudojant modernius daugiamatés statistikos metodus;

e nustatyti jaunuoliy statistinius tipus techninio iSprusimo raiskos aspektu, panaudojant daugiamacius metodus;

e diskutuoti apie galimas techninés edukacijos tobulinimo kryptis Salyje §iy tyrimo duomeny kontekste.

Disertacinio tyrimo teorinj ir metodologinj pagrinda sudaro:

e klasikiné testy teorija (KTT)";

e psichologijos teorijos (kognityvin¢, socialiné, humanistiné, pedagoging) ir edukologijos teorija;

e lytiSkumo studijos (Gender Studies, Women’s Studies);

e daugiamaté statistika.

Darbe buvo taikomi §ie tyrimo metodai:

e mokslinés literatiiros analizé, siekiant apibrézti techninio iSprusimo strukttira;

e eksperty metodas;

e apklausa, siekiant nustatyti techninio iSprusimo raiska ir sasaja su kognityviniais ir nekognityviniais veiksniais;

e  statistiné duomeny analizé (SPSS, Statistical Package for the Social Sciences).

Diagnostiniai tyrimai atlikti, suktirus tokia empiring-eksperimenting baze:

e respondentai — 617 jaunuoliy;

e 9 diagnostiniai instrumentai (testai ir klausimynai);

e  diagnostiniy kintamyjy skaicius — 730.

617 tiriamy jaunuoliy atstovavo Siauliy universiteto Technologijos fakultetui (dieniniam bei vakariniam skyriams),
aukStesniosioms mokykloms, kolegijoms (techniSkosioms bei verslo), pagrindinéms, vidurinéms bei suaugusiyjy vidurinéms
mokykloms, gimnazijoms, profesinéms mokykloms, taip pat neformalioms grupéms — jaunuoliai i§ Darbo birZos ir automobiliy
turgaus pardavéjai. Respondenty amZius — nuo 14 iki 25 mety. Tiriamyjuy pasiskirstymas lyties atzvilgiu: vaikiny — 73%,
merginy — 27%. 66% apklausty jaunuoliy nurodé gyvenamajq vieta ,,miestas®, po 17% ,kaimas* ir ,,miestelis“. Jaunuoliai,
pasirinke techninio profilio mokymasi, imtyje sudaré 40,4% (SU Technologijos fakulteto studentai, aukstesniujy technikos,
profesiniy technikos mokykly moksleiviai), dar neapsisprendusiy arba pasirinkusiy kita mokymosi profili — 59,6%
(pagrindiniy, viduriniy, suaugusiyjy viduriniy mokykly bei gimnazijy moksleiviai, verslo kolegiju studentai). Tyrimas buvo
grindZiamas respondenty savanoriSkumo ir tyrimo anonimiSkumo principais.

Sio tyrimo teorinis reikSmingumas ir mokslinis naujumas atskleistas suformulavus tokius faktus:

e nustatyta techninio i§prusimo, kaip diagnostinio konstrukto, struktiira;

! Klasikiné testy teorija (KTT) — seniausia ir plac¢iausiai naudojama psichometriniy metodiky konstravimo teorija (Anactasu, Ypouna, 2001; Cooper, 2001;
Merkys, 1999; Jovaisa, 1975; Bypnauyk, Mopo3os, 1999).
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e techniniam iSprusimui, apibréZtam kaip psichometrinis konstruktas, diagnozuoti sukurti ir metodologiskai patikrinti
testai ir klausimynai, atitinkantys Lietuvos socialines ir kultiirines salygas, leidzZia surinkti naujus ir praplésti Zinomus teorinius
faktus apie techninio iSprusimo raiska;

e atliktas iSsamus jaunuoliy techninio iSprusimo lygmens konstatavimas lyties, amzZiaus, gyvenamosios vietos ir kt.
aspektais;

e nustatyti jaunuoliy statistiniai tipazai techninio iSprusimo raiSkos aspektu, kuriy Zinojimas gali sudaryti baz¢ kitiems
tyrimams;

e tyrimai parodé, kad veiksniai, kurie teoriSkai prognozuoti kaip svarbiis techniniam iSprusimui (Seima, techniné
literattira, laisvalaikis, susijgs su technika), neturi jtakos jaunuoliy techninio iSprusimo lygiui, todél galima teigti, kad
Siuolaikinéje visuomengje pasikeitusi prioritety sistema keicia ir veiksniy svarba bei edukologijos specialistams atveria naujus
tyrimo plotus;

e ypatingas tyrimo mokslinio naujumo aspektas yra tai, kad buvo nustatytos paaugliy ir jaunuoliy Ziniy apie Lietuvos
mokslininkus, dirbusius jvairiose technikos srityse, spragos, kurias panaikinus biity galima pastiméti moksleivius labiau
dométis technika. Todél bitina ateityje, vertinant globalizacijos pavoju, ugdymo programoje daugiau démesio skirti technikos
srityje pasauliniu mastu pasiZyméjusiems Lietuvos Zmonéms.

Tyrimo praktiné reikSmeé yra tai, kad sukaupta moksliné informacija leido sukurti diagnostinius instrumentus, kuriy
kokybés rodikliai atitinka psichometrines ir metodologines normas, atveria galimybg kiekvienam pedagogui jvertinti techninio
iSprusimo lygj ir tuo remiantis koreguoti ugdymo procesa.

DISERTACIJOS TURINIO APZVALGA

[vade pagrindZiama disertacinio tyrimo moksliné problema, apibréZiamas tyrimo objektas, dalykas, tikslas ir uzdaviniai,
apibiidinamas tyrimo teorinis pagrindas, metodologija, empiriné bazé, metodai, taip pat atskleidZiamas disertacinio darbo
mokslinis naujumas, teorinis ir praktinis reik§Smingumas.

Pirmgji disertacijos skyriy (Techninio isprusimo teoriniai pagrindai) sudaro penki poskyriai. Pirmame poskyryje (1.1.
Techninis iSprusimas: teoriné traktuoté ir empiriniai tyrimai) pateikta JAV, Ryty ir Vakary Europos mokslininky nagrinéjamy
artimy techniniam iSprusimui arba analogisku konstrukty — technical / mechanical abilities (techniniai / mechaniniai
gebéjimai), techninis intelektas, technological literacy (technologinis rastingumas), technical thinking (techninis mastymas),
mexHuueckoe noHumanue (techninis supratimas), mexnuueckas oceedomnenHocms (techninis suvokimas) — analizé.

Disertacijos autorei rasti visiSkai atitinkanti technini iSprusima konstrukta, nagrinéjant analogus, nepavyko.
Vadovaujantis iSkelta hipoteze, techninis iSprusimas — tai taikomyjy ir teoriniy techniniy Ziniy sintezé, taciau nei viename
analogo apibréZime to néra. Taigi psichometrinio konstrukto techninis iSprusimas traktuoté suformuluota remiantis panaSiy
savoky apibiidinimais ir papildyta kity mokslininky nejvertintais veiksniais.

Antrame poskyryje (I.2. Jaunimo techninis S$vietimas — Siuolaikinés visuomenés socialinis uZsakymas) nagrinéti
Siuolaikinés visuomenés techninio Svietimo poreikiy realizavimo biidai, atlikta jvairiy pasaulio $aliy techninio $vietimo sistemy
darbo organizavimo analizé bei jy palyginimas su Lietuvos Siuolaikine situacija.

TreCiame poskyryje (1.3. Asmenybés savybés kaip teorinio-hipotetinio techninio iSprusimo prediktorius) analizuotas
tyrimy rezultatais grindZiamas sarySis tarp asmenybés kognityviniy (intelektas, mokymosi strategija, bendrasis iSprusimas)
bei nekognityviniu (nuostatos, motyvacijos, interesai, emocijos, tikslai, patirtis) savybiy ir techninio iSprusimo komponenty.
Poskyryje pateikta mokslinés literatliros apzvalga leidZia konstatuoti, kad uZsienyje nagriné¢jamas tik techninio iSprusimo
komponenty sarysis su asmenybés savybémis, o Lietuvoje tokiy tyrimy néra atlikta.

Ketvirtame poskyryje (1.4. Socialiné ir edukaciné aplinkos jtaka — hipotetinis techninio isprusimo prediktorius)
atskleidziama, kaip Lietuvos paaugliy ir jaunuoliy techninis iSprusimas susijgs su socialine, edukacine aplinka: su mokyklos,
kurioje jaunuoliai mokosi ar mokési, tipu, su gyvenamaja vietove, amziumi, Seima, tévy edukaciniu cenzu, socialine-profesine
grupe. Kiekvienas veiksnys, t. y. mokyklos tipas, vietovés tipas, amZiaus tarpsnis, Seima, tévy edukacinis cenzas, socialiné-
profesiné grupé yra sparciai besikeiCiantis, todél, labai svarbu nustatyti, koki poveiki jie daro jaunuoliy techninio iSprusimo
lygiui.

Penktame poskyryje (1.5. Techninis isprusimas ir lytiSkumas) atlikta mokslinés literatiiros apZvalga leido pastebéti, kad
Vakary Salyse merginy techninis mokymas organizuojamas pagal Svietimo sistemos programas, domimasi merginy techniniu
iSsilavinimu, teikiamos nuolatinés konsultacijos. Lietuvoje apie Sia problema mazai kalbama, manoma, kad galimybés mokytis
bet kurioje mokykloje vienodos ir vaikinams, ir merginoms, neatsizvelgiama i lytiSkumo veiksnj, nesprendZiamas stereotipy,
susijusiy su techniniu i§prusimu, klausimas.

Antraji disertacijos skyriu (Techninio iSprusimo diagnostinio tyrimo dizainas) sudaro keturi poskyriai. Pirmame
poskyryje (2.1. Bendroji tyrimo dizaino schema) pateikta diagnostinio tyrimo struktiira, aptartos diagnozuojamos savybes.
Disertacijoje panaudoti 9 diagnostiniai instrumentai (5 testai ir 4 klausimynai), i§ ju 3 parengti disertacijos autorés, o Kiti
tyrinétojy jau aprobuoti. Tyrimui buvo sukonstruoti trys uzdaro tipo anoniminiai diagnostiniai instrumentai: ,,Teoriniy
techniniy Ziniy testas“, klausimynas ,Jaunuolis ir technika* bei klausimynas ,,Doméjimasis gamtos mokslais“. Taip pat
panaudoti Sesi testai ir klausimynai, sukurti kity autoriy ir skirti respondenty taikomosioms techninéms Zinioms (Lienert, 1958),
bendrajam isprusimui (kurikuliumo ir terminologinis testai, Blinstrubas, 2002), santykiui su kompiuteriu (,,Jaunuolis ir
kompiuteris*, éaparniené, 2002), mokymosi strategijai (,,Jaunuolis ir jo mokymosi biidai bei jprociai*, gaparniené, 2002) bei
neverbaliniam intelektui (Raven Progressive Matrices, testo subskalés, Raven, 1936) patikrinti.
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Klausimynai ir testai sukurti remiantis i$nagrinéta literattira jvairiais psichologijos, ugdymo mokslo ir techninio i§prusimo
parametrais. Siame disertacijos poskyryje aptartos sukurtos arba jau adaptuotos tyrimo skalés, turinios psichometrinio
konstrukto statusa.

Tyrimui panaudoty diagnostiniy instrumenty pavieniy poZymiy skai¢ius — 730. Techninj iSprusimg rodo 136 poZymiai,
kiti poZymiai atspindi iSoring aplinka ir kitus veiksnius, galin&ius veikti techninio i§prusimo lygi. Siame poskyryje pateikiami
tyrimo metu panaudoti diagnostiniai blokai, testai bei testo uzduociy skaicius (Zr. 1 lentelg).

1 lentelé
Tyrimo instrumenty diagnostiniai blokai, testai ir pavieniai poZymiai

s . Testo
. .. Tyrimo instrumentai . e
Diagnostinis konstruktas A . . uzduociy
(testai ir klaimynai) e
skaicius
Psichologiniai kintamieji
Intelektas Neverbalinio intelekto testas 18
Doméjimasis gamtos mokslais 95
(klausimynas)
Interesas Doméjimasis  bendrojo  ugdymo 12
mokykloje déstomais dalykais 49
(klausimynas)
Doméjimasis technika (klausimynas)
Nuostatos technikos atzvilgiu Emoc.lms—motyvam.nls santykis su 28
ompiuteriu (klausimynas)
Edukaciniai kintamieji
Techninis i¥prusimas Taikgn}osios te.cl?nin.és. Zinios 32
Teorinés techninés Zinios 104
Bendrojo lavinimo mokyklos dalyky
Pazangumas (fizikos, biologijosj c.hemijos, 4
matematikos) jvertinimas
(klausimynas)
Mokymosi strategija Mokymosi biidy ir jpro€iy testas 81
Bendrasis iSprusimas Kurik.uliumf) testas 13
Terminologinis testas 105
Edukacinis kontekstas Edukacine biografija (klausimynas) 2
Santykio su technika Darbo su technikos prietaisais patirtis 14
kontekstas ir aplinka (klausimynas)
Santykio su kompiuteriu gatr)b.okkompiuteriu Eatirti}(s, galimybé 2
kontekstas ir aplinka klr t1 kompiuteriu, kontakto su
ompiuteriu mtensyvumas
Socioedukaciniai ir demografiniai kintamieji
Gyvenamoji vieta, tévy edukacinis
Socioedukacinis statusas cenzas, tévy socialinis-profesinis 11
statusas, Seimos sudétis (klausimynas)
Demografiniai kintamieji Lytis, amZius (klausimynas) 2
Motinos ir tévo doméjimasis technika
Seimos jtaka bei ju skatinimas jaunuolius dométis 18
technika
Iprastos mokymosi dienos veikla
Laisvo laiko paskirstymas Televizijos laidy Zitiré¢jimas 17
Knygos
IS VISO 730

Antrame poskyryje (2.2. Diagnostinio tyrimo imtis) apibiidinama tyrimo imtis, nusakytos jos sudarymo aplinkybés ir
demografinés charakteristikos. Tyrimo imtj sudaré 14-25 mety jaunuoliai, besimokantys bendrojo lavinimo mokyklose
(pagrindiné, viduriné, gimnazija, suaugusiyjy viduring), profesinio profilio mokyklose (profesiné technikos, aukstesnioji
technikos, universitetas). Taip pat tyrime dalyvavo jaunuoliai, priklausantys populiacijai nesusijusiai su technika (verslo
kolegija), taip pat neformaliy grupiy atstovai — darbo birZos jaunuoliai, automobiliy turgaus pardavéjai. Atlikta imties analizé
rodo pakankamai platy respondenty pasiskirstyma lyties, mokyklos, vietovés tipo aspektu. Nustatyti statistiniai rodikliai révy
edukacinio cenzo ir jy socialiniy-profesiniy grupiy aspektu.

Trec¢iame poskyryje (2.3. Statistinio duomeny apdorojimo metodikos pagrindimas) analizuojami tyrime taikyti jprasti
apraSomieji ir daugiamaciai statistikos metodai — faktoriné, klasteriné, koreliaciné, dispersiné, regresiné ir diskriminantiné
analizés. PaaiSkinti rezultatus atspindintys statistiniai rodikliai.
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Ketvirtame poskyryje (2.4. Diagnostinio tyrimo kintamieji ir jy psichometrinis tinkamumas) pateikta klausimy bei
uzduocCiy atranka ir psichometrinio tinkamumo patikrinimas, taikant faktoring analizg, t. y. faktoring validacija (Factor
Validity). Testy, klausimy subskaliy psichometrinei kokybei jvertinti buvo naudojami ir kiti statistiniai metodai.

Sio poskyrio dalyje 2.4.1. (2.4.1. Kognityvines asmenybés savybes diagnozuojantys instrumentai) atliktas autorés ir kity
sukurty testy psichometrinio tinkamumo patikrinimas bei tinkamumas Lietuvos jaunuoliy populiacijai. Vienas i§ pasirinkty
instrumenty iSkeltai problemai spresti yra Vokietijoje sukurtas ir adaptuotas taikomyjy techniniy Ziniy testas (Lienert, 1958),
kurio objektyvumas, patikimumas, iSorinis ir vidinis validumas patikrinti. Pagrindinés taikomyjy techniniy Ziniy testo uzduociy
statistinés charakteristikos pateiktos 2 lenteléje.

2 lentelé
Taikomyjy techniniy Ziniy testo uzduociy analizés rezultatai ir patikimumo statistinés charakteristikos

Statistinés charakteristikos pavadinimas
Bendrosios charakteristikos
UZduociy skaicius 26
Testavimo imties tiris (respondenty skaicius) 617
UZzduodiy analizés rezultatai
,Per sunkiy“ uzduociy skaicius 0
wPer lengvy* uzduociy skaicius 3
Uzduociy sunkumo koeficienty vidurkis 0,66
UZduociy skiriamosios gebos koeficienty (r / itf) vidurkis 0,35
,,Per mazos* skiriamosios gebos uzduociy skaicius (r/ itt < 0,2) 0
Testo vidinio suderinamumo analizé (Reliability Analysis — Scale (Alpha))
Minimali testo uzduociy interkoreliacija (Inter — item — Correliation) 0,01
Maksimali testo uzduociy interkoreliacija 0,37
Vidutiné testo uzduocCiy interkoreliacija 0,15
Minimali testo uzduociy skiriamoji geba (testo uzduoties koreliacija
su bendruoju testo jverciu) r/ itt 0,21
Maksimali testo uzduoc€iy skiriamoji geba r/ itt 0,51
Testo vidinio suderinamumo rodiklis Cronbach o 0,82
Testo skaidymo pusiau metodo (Split-half) taikymas
Pirmosios testo dalies uzduociy skaicius 13
Antrosios testo dalies uzduociy skaicius 13
Pirmosios dalies uzduociy vidutiné interkoreliacija 0,78
Antrosios dalies uzduociy vidutiné interkoreliacija 0,53
Pirmosios dalies vidinio suderinamumo rodiklis Cronbach o 0,68
Antrosios dalies vidinio suderinamumo rodiklis Cronbach o 0,75
Koreliacija tarp abiejy testo daliy 0,58
Koeficientas Gutman Split-half 0,72

Antras techninio i§prusimo diagnozavimo testas yra teoriniy techniniy Ziniy testas. Sio testo uzduotys atrinktos remiantis
minéta techninio iSprusimo strukttira. Sudaryty uzduociy patikrinimas ir analiz¢ atlikti nustatant uzZduociy sunkumo koeficienta
P ir skiriamaja geba (r/ itf). Ivertinus gautus rezultatus ir atmetus netinkamas uzduotis, gautas testo uZduociy skaicius N = 87.
Remiantis teoriniy techniniy uzduociy analizés rezultatais galima teigti, kad visos uZduotys tenkina formalius statistinius
sunkumo ir skiriamosios gebos reikalavimus, keliamus gebéjimy testy uZduotims. Atlikus daugkarting faktoring analize
teoriniy techniniy Ziniy testo teiginiai, vadovaujantis loginiais rySiais, pateikti penkiuose faktoriuose, kuriy statistinés
charakteristikos atitinka metodologinius reikalavimus.

3 lentelé
Teoriniy techniniy Ziniy testo rezultaty tretiné faktoriné analizé
(KMO = 0,70, faktoriaus aprasomoji galia — 46,59%)

. Pirminiy Skiriamoji | Testo uzduoties
Faktoriaus . . ..
. . kintamyjy N geba, faktorinis Cronbach o
pavadinimas . . .
skaicius r/itt svoris, L

Techn_lkos vidiné ir iSoriné 6 0.67 0.861
strukttira
Istorlplal technikos raidos 4 0.49 0734
faktai 1 0.68
Technikos teorijos iSmanymas 2 0,46 0,681 ’
Buitiniai prietaisai 2 0,34 0,546
Sp.ecm}yblq ir ?rletalsq 2 031 0.536
atsiradimo eiliSkumas
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Remiantis gautais rezultatais nustatyta, kad taikomyjy ir teoriniy techniniy Ziniy testai yra validiis Lietuvos paaugliy ir
jaunuoliy techninio iSprusimo diagnostinio konstrukto atZvilgiu.

Tyrime panaudoti nekognityvines asmenybés savybes diagnozuojantys instrumentai klausimynai, atskleidZiantys paaugliy
ir jaunuoliy doméjimosi technika, kompiuteriu, gamtos mokslais lygi bei ju santyki su minétais poZymiais. Disertantés sukurti
du klausimynai: ,,Jaunuolis ir technika® ir ,,Doméjimasis gamtos mokslais*, kuriy teiginiy pasirinkimo pagrijstumas ir tai, ar
atitinka keliamus tikslus, patikrinti taikant faktoring analize bei kitus statistikos metodus. Rezultatai leidzia teigti, kad abieju
autorés sukurty ir tyrime panaudoty klausimyny iSskirti faktoriai atskleidZia paaugliy ir jaunuoliy santykj su technika, iSoriniy
veiksniy jtakq doméjimosi technika, gamtos mokslais lygiui.

Apibendrinant Siame poskyryje pateikto tyrimo kintamyju psichometrini tinkamumo patikrinima galima teigti, kad
parinkti ir sukonstruoti instrumentai, diagnozuojantys asmenybés kognityvines ir nekognityvines savybes, yra validiis ir
tinka analizuojamiems poZymiams diagnozuoti.

Treciajame disertacijos skyriuje (Techninio isprusimo diagnostinio tyrimo rezultatai), kuri sudaro trys poskyriai,
pateikiami tyrimo rezultatai. Pirmame poskyryje (3.1.Techninis iSprusimas kaip priklausomas kintamasis: struktiira ir raiska)
analizuotos techninio iSprusimo raida lémusios kultiirinés salygos, kurios formuoja taikomasias ir teorines technines Zinias.
Disertacijoje nagrinéjama diagnostinio konstrukto fechninis isprusimas (atskirai taikomuyjy ir techniniy Ziniy testams)
apibendrinta vidiné strukttra (3.1.1. Diagnostinio konstrukto techninis iSprusimas apibendrinta vidiné struktiira). Taikant
klastering analize (Hierarchical Cluster Analysis, Ward Method) nustatyta, kad stipriausias veiksnys, veikiantis teorines
technines Zinias, yra doméjimasis technika. Jei paauglys, jaunuolis technika nesidomi, Zinios, gautos formalioje ir
neformalioje aplinkoje, nefiksuojamos ilgalaikéje atmintyje, todél pagrindinis uzdavinys formuojant jaunuoliy technines Zinias
yra skatinti doméjimasi technika. Atlikti analogiSki skaiCiavimai leidZia padaryti i§vada, kad taikomosioms techninéms
Zinioms susiformuoti padeda patirtis dirbti su technikos priemonémis bei iSlavinta erdviné vaizduote.

Kitame disertacijos poskyryje (3.1.2. Jaunuoliy techninio isSprusimo Ziniy raiska) taip pat siekta identifikuoti ir
charakterizuoti statistinius tipus, t. y. suskirstyti respondentus | grupes pagal esminius misy tyrimo aspektus (faktinj techninj
iSprusima), atliktos k-Means (k — klasteriy skaiCius) klasteriné ir diskriminantiné analizés. Nustatyta klasteriy strukttra
paveiksluose pateikiama kaip lauZtés.

1,5
1
0.5
0
[ —_ — - -~ \.
-0,5 _ = = —_
- - =~ - —
4 —— = 0
—
o) Jp—
3 -
A2 1,5 >
T
N
2
Taikomuyjy techniniy Ziniy z-rezultatai Teoriniy techniniy Ziniy z-rezultatai
e | klasteris: Vaikinas ,teoretikas“ — A— 1 klasteris: Mergina , teoretiké
g klasteris: M enkai techniskai ipruses vaikinas — o— 2 Kklasteris: Menkai techniSkai iSprususi mergina
el 3 klasteris: Vaikinas ,,praktikas® —— 3 Klasteris: Mergina ,,praktiké™
@ 4 klasteris: TechniSkai iSprusgs vaikinas — o— 4 Kklasteris: TechniSkai i§prususi mergina

1 pav. Merginy ir vaikiny techninio i§prusimo z-jverciai pagal Ziniy raiska

Jaunuoliy techninio iSprusimo Ziniy lygio raiSka, nagrinéjant atskirai ju taikomasias ir teorines technines Zinias, leido
nustatyti keturias reik§mingais bruozais besiskirian¢ias grupes ir Ziniy skirtuma lyties atZvilgiu. Merginy teorinés techninés
Zinios yra geriau jvertintos nei vaikiny, taikomosios Zinios — prieSingai. Taikomuyjy techniniy Ziniy igyjama kontaktuojant su
technikos objektais, per praktika, o teoriniy techniniy Ziniy — be tiesioginio saly¢io su technikos objektais vienodomis tiek
vaikinams, tiek merginoms salygomis.

Treciojo skyriaus pirmo poskyrio dalyje (3.1.3. Techninio isprusimo raiska lytiskumo aspektu) nagrinéti ir lyginti merginy
bei vaikiny taikomuyjy ir techniniy Ziniy rezultatai. Atlikta diskriminantiné analizé (Discriminant Analysis) leido nustatyti rySky
skirtumgq tarp jvertinimy lyties atZvilgiu, taip pat iSskirtos uzduotys, kuriy neveikia lytiSkumo veiksniai. ISskirtos ypa¢ geras
teorines ir taikomasias technines Zinias turin¢iy jaunuoliy grupés, atlikta Siy grupiy socioedukaciné-demografiné bei jaunuoliy
tévy edukacinio cenzo ir socialiniy-profesiniy grupiy analizé. Nustatyti stipriausi veiksniai, turintys itakos taikomujy (patirtis,
tévy aukstesnysis techninis ir aukstasis iSsilavinimas), teoriniy (doméjimasis technika, tévy aukstesnysis techninis ir aukstasis
issilavinimas bei tévy priklausomybé profesijos grupéms, susijusioms su technika) techniniy zZiniy formavimuisi.

Taip pat Siame poskyryje bandyta nustatyti psichopedagoginiy veiksniy jtaka jaunuoliy techniniam iSprusimui.
Psichopedagoginiai veiksniai — tai jaunuoliy interesai, nuostatos, poZiliriai ir t. t. Sudarant tipus taikyta klasteriné analizé (k-
Means). Tyrimo rezultatai leido sudaryti tipus pagal veiksniy raiskos lygius: jaunuoliy doméjimosi technika, savarankiskumo
elgiantis su technikos objektais, estetikos elementy technikos objektuose isskyrimo, doméjimosi gamtos mokslais, emociniu-
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motyvaciniu santykiu su kompiuteriu, mokymosi biidy ir jprociy. Priskyrus kiekvienam klasteriui logiSkus pavadinimus ir
nustacius techninio i§prusimo testy rezultatus klasteriuose lytiSkumo aspektu, atliktas gautos informacijos interpretavimas,
kuris leidZia padaryti reik§mingas techninio ugdymo proceso organizavimui i§vadas.

Kaip pavyzdys pateiktas 2 paveikslas, kuriame pavaizduotos lauZtés, atitinkancios iSskirtus jaunuoliy doméjimosi
technika klasterius.
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mokéjimas, jgiidziai  iSskyrimas technikos ~ Zmonémis, turinCiais su technika, literattira
elgtis buityje objektuose kontakta su technika, organizavimas
savo percepciju
ivertinimas
—— | klasteris: Stiprus doméjimasis technika —& — 2 klasteris: Silpnas doméjimasis technika
- 4 = 3 klasteris: Nuosaikus doméjimasis technika

2 pav. Lauztés, atspindincios jaunuoliy doméjimasi technika

Kitame tyrimo etape apibendrinti iSskirty klasteriy jaunuoliy techninio iSprusimo testy rezultatai. Nustatyta, kad
doméjimasis technika yra svarbus vaikiny techninio i§prusimo lygio veiksnys, merginoms tokio poveikio doméjimasis technika
nedaro.

Antras poskyris (3.2. Techninj iSprusimq veikiantys iSoriniai kintamieji) atspindi tyrimy etapus, kai:

1) nustatyta kognityviniy kintamyjy sasaja su techniniu iSprusimu;

2) nustatyta nekognityviniy kintamyjy sasaja su techniniu iSprusimu;

3) nustatyti socialinés-edukacinés aplinkos kintamyjy ir techninio i§prusimo sarysiai.

Kognityviniy ir nekognityviniy kintamyju poveikis techniniam iSprusimui nustatytas taikant koreliacing ir regresing
analizes. Atlikti skai¢iavimai rodo, kad teorinéms techninéms Zinioms kognityviniai kintamieji (bendrasis iSprusimas,
neverbalinis intelektas) daro svarig itaka, o taikomosioms techninéms Zinioms — tik silpna. Nekognityviniy savybiy poveikis
jaunuoliy techniniam iSprusimui skiriasi lytiSkumo aspektu bei Siy Ziniy susiformavimo salygomis: taikomosioms techninéms
Zinioms svarbi patirtis, savo nory, Zavé€jimosi Zmonémis, turinCiais kontakty su technika, savo percepcijuy jvertinimas,
teorinéms techninéms Zinioms i$ i$skirty nepriklausomy kintamujy svarbi praktika, jgyta vaikystéje per Zaislus bei neigiamas
ar indiferentiSkas pozitiris { kompiuterj.

Taip pat Sioje disertacijos dalyje aptartos techninio iSprusimo sgsajos su:

1) gyvenamosios vietoves tipu;

2) mokyklos tipu;

3) tévy edukaciniu cenzu bei socialinémis-profesinémis grupémis;

4) Seimos psichologine jtaka.

Siekta nustatyti sarysj tarp socialiniy, edukaciniy, demografiniy kintamyjy ir techninio iSprusimo testy rezultaty taikant
daugiamate regresing analize (Multiple Regression Analysis). 18-a sociodemografiniy kintamyjy buvo apibrézti kaip
nepriklausomi kintamieji. IS jy i§skirti jaunuoliams svarbiausi veiksniai: 20-25 mety amZiaus tarpsnis, viduriné mokykla arba
techninio profilio aukstoji mokykla.

Tikrinta, ar jaunuoliy techninio iSprusimo lygis priklauso nuo tévy edukacinio cenzo bei nuo tévy socialiniy-profesiniy
grupiy. Apibendrinant gautus rezultatus galima teigti, kad motinos ir tévai, kuriy iSsilavinimas aukStesnysis techninis bei
nebaigtas aukstasis, daré svariausiq jtakq jaunuoliy taikomyjy ir teoriniy techniniy Ziniy lygiui. Be to, dar reikia isskirti tévy,
turin¢iy nebaigta vidurinj iSsilavinima (vyresnio amZiaus tévy), itaka. Analizuojant tévy socialiniy-profesiniy grupiy itaka
jaunuoliy techniniam iSprusimui nustatyta, kad jaunuoliy technini isprusimq padeda formuoti ne tévai darbininkai, bet
pedagogai, tikininkai, pensininkai. Tévo nebuvimas jaunuoliui yra stimulas vykdyti techniSkuosius darbus savarankiSkai,
drauge pasiekti auksStesn] techninio i§prusimo lygmeni.

Nagrinéta, kaip patys jaunuoliai apibiidina tévy doméjimasi technika, gebéjimus atlikti darbus, susijusius su technika.
Atlikta analizé parodé, kad tévai, nepriklausomai nuo jy doméjimosi technika lygio, nedaro ijtakos jaunuoliy techniniam
iSprusimui.

TreCiame poskyryje (3.3. Diskusija apie galimas techninés edukacijos tobulinimo Salyje kryptis tyrimo kontekste)
pasitlytos diskusijos techninio §vietimo koordinatoriams.
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Diskutuotini teiginiai, pateikiami bendrojo lavinimo mokykly programy ir vadovéliy rengéjams:

1. Bendrojo lavinimo mokykly programose neliko braiZybos kurso — vieno i§ svarbiausiy veiksniy, ugdanciy erdvinj
mastyma. NeiSugdZius jaunuoliy erdvinés vaizduotés blogéja techninis iSprusimas, visuomenéje gali sumazéti ne tik
kvalifikuoty techninio profilio specialisty, bet ir visapusiskai iSprususiy Zmoniy.

2. Fizikos vadovéliuose démesys Zymiems Lietuvos mokslininkams, kuriy veikla §ioje srityje buvo ar yra reikSminga,
turi biiti labiau akcentuojamas.

3. Fizikos vadovéliy iliustracijos turi biiti parinktos atsakingiau, vengiant lytiSkumo veiksnio. Jei tai biity igyvendinta,
merginos nejausty nevisavertiSkumo, pateikiamg informacija vertinty kaip lygios ugdymo proceso dalyvés.

4. Bendrojo lavinimo mokykly technologiju pamoky turinj pateikiant kaip technikos ir meno sintezg, susiejant su

tradiciniais liaudies amatais merginoms biity lengviau pajusti glaudesni salyti su technika ir siekti geresniy Ziniy.
Diskutuotini teiginiai, pateikiami bendrojo lavinimo mokykly mokytojams:

1. Manome, kad vadovéliuose truksta fakty apie Siuolaikinius technikos Sedevrus, su kuriais reikia supazindinti per
atitinkamo dalyko pamokas, todél mokytojai turéty dométis technikos naujienomis ir padéti moksleiviams plésti
akiratj.

2. Bendrojo lavinimo mokykla nuolat bendrauja su moksleiviais, todél mokytojai turéty atskleisti jaunuoliy

doméjimosi sritis ir neslopinti juy raiskos.
Diskutuotini teiginiai, pateikiami techninio profilio aukstyjy mokykly programy rengéjams:

1. Sitlytume iSplésti inZinerinés grafikos programas — padidinti déstymo kurso valandy skaiiy ir taip uZtikrinti
erdvinés vaizduotés, biitinos kiekvienam techninio profilio specialistui, lavinima.
2. Teoriniy Ziniy praktinio pritaikymo organizavimas leisty Lietuvos jaunuoliams tinkamai pasirengti biisimai veiklai,

susijusiai su technikos sritimis.
Diskutuotini teiginiai, pateikiami techninio profilio aukstyjy mokykly studijy proceso organizatoriams:

1. Déstytojas turéty vertinti studijas aukStojoje mokykloje kaip tgstini mokymasi ir padéti jaunuoliams, igijusiems
pradini techninj iSprusima skirtingomis salygomis, sékmingai studijuoti techninio profilio mokykloje.
2. Aukstyju mokykly déstytojai galéty padéti merginoms jveikti stereotipines nuostatas, sudarydami normalias,

studijoms palankias salygas.
ISVADOS

1. TYRIMO TEORINIO KONSTRUKTO ISVADOS

1.1. [vairiose Salyse, taip pat ir Lietuvoje, techninio isprusimo struktiira apibréZiama skirtingais, taCiau pagal prasme
panaSiais terminais. Skirtingos nuomonés techninio iSprusimo ir jo sampratos atzvilgiu kelia mokslinéje ir pedagoginéje
visuomenéje painiava, nes sagvokos turinys néra atskleidziamas:

e mokslinégje literatiiroje jvairiomis kalbomis vartojami techninio iSprusimo analogai, pvz., techninis intelektas
(technical intellect), techninis mastymas (fechnical thinking), techniniai / mechaniniai gebéjimai (technical /
mechanical abilities), techninis suvokimas (mexuuueckoe nOHUMAHUe, MEXHUYECKAS O0C8e0OMIEHHOCMDb) ir pan.
Tikslaus skirtumo tarp $iy traktuo€iy turinio ir apimties néra, todél loginiai santykiai tarp §iy objekty néra aiskis;

e moksliniai faktai neatskleidZia santykiy tarp techninio i§prusimo komponenty: taikomyjy techniniy Ziniy ir teoriniy
techniniy Ziniy.

1.2. AnalogiSky nusakyty techninio i§prusimo savoky struktiira ir turinys i§sidésto apie branduolj, todél galima iSskirti tris
techninio iSprusimo aspektus:

e praktinj — tai gebéjimas ir patirtis elgtis su technikos objektais;

e teorinj — teoriniy techniniy Ziniy taikymas sprendziant iskilusius klausimus ir problemas;

e psichologinj — nuostaty, motyvy, interesy, emocijy raiSka kontaktuojant (ar vengiant kontakty) su technikos objektais.

1.3. Mokslinés literatiiros techninio iSprusimo struktiiros klausimu apzvalga leido apibrézti nagrinéjamo konstrukto
struktlira: techninis iSprusimas — tai jaunuoliy socialinés, kultiirinés raidos metu gauta techninio pobiidZio praktiné ir teoriné
informacija, kuri jgyjama mokantis, domintis, kaupiant patirtj ir kt. Apdorota informacija laikoma ilgalaikéje atmintyje.

1.4. ISanalizavus moksling literatlira galima teigti, kad kai kuriais klausimais triikksta sukauptos remiantis empiriniais
tyrimais mokslo fakty bazés. Tiriant technini iSprusimg ir jvertinus edukacines ir kultlirines salygas galima pagristai teigti, kad
Lietuvoje ypac triiksta realia padéti apibidinancios faktologijos techninio i§prusimo ugdymo srityje. Suformuluoti teoriniai
empiriniai klausimai, kurie yra mazai analizuoti literatiroje tarptautiniu ir Lietuvos lygmenimis:

1) kokia jtaka techninio iSprusimo kokybei daro Sie veiksniai:

e edukaciniai ir ugdymo aplinkos;
e psichologiniai;
e socialinés aplinkos?

2) kurie i$ veiksniy techniniam iSprusimui yra svarbiausi, kurie veikia silpniau ir kurie visiSkai neturi jtakos techniniam

iSprusimui?
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2. DIAGNOSTINIO TYRIMO ISVADOS

2.1. Tyrimo instrumentarijus

Disertacinio tyrimo metu, remiantis iSnagrinéta literatiira jvairiais psichologijos, sociologijos, ugdymo mokslo techninio
iSprusimo klausimais, taip pat atsizvelgiant | eksperty nuomong bei atliekant Zvalgomaji tyrima, sukurti ir panaudoti trys nauji
diagnostiniai instrumentai ,,Teoriniy techniniy Ziniy testas®, ,Jaunuolis ir technika* ir ,, Doméjimasis gamtos mokslais*.

2.2. Techninis iSprusimas ir psichologiniai kintamieji

I§ psichologiniy konstrukty, nagrinéty disertaciniame tyrime, Lietuvos jaunuoliy techninj iSprusima salygiSkai labiausiai
veikia doméjimasis technika. Stipriausi techninio iSprusimo rodikliai yra ,,Savo nory, Zavéjimosi Zmonémis, turinciais kontakty
su technika, savo percepcijy {vertinimas® ir ,,Patirtis dirbti buitinius darbus, panaudojant technines priemones*. Jiems budingi
esminiai koreliacijos su taikomosiomis techninémis Ziniomis koeficientai. Tyrimo metu nustatyta, kad taikomosios Zinios
priklauso nuo turimos patirties lygio.

Koreliacijos koeficientai rodo silpng koreliacinj rysj tarp teoriniy techniniy Ziniy ir doméjimosi technika veiksniy, kurie
yra tokie patys kaip ir taikomuju techniniy ziniw: ,,Patirtis dirbti buitinius darbus, panaudojant technines priemones* ir ,,Savo
nory, Zavéjimosi Zmonémis, turinciais kontaktq su technika, savo percepcijy jvertinimas* bei papildomas veiksnys ,,Veiksmai
su Zaislais*. Nustatyta, kad tarp taikomyjy techniniy Ziniy testo rezultaty ir abieju bendrojo isprusimo (kurikuliumo ir
terminologinio) bei neverbalinio intelekto testo rezultaty egzistuoja silpnas koreliacinis rysys: nustatyti teoriniy techniniy Ziniy
esminiai koreliacijos su bendrojo iSprusimo kurikuliumo, terminologinio ir neverbalinio intelekto testy rezultatais koeficientai.
Vaikiny grupéje regresinés analizés déka nustatytas reikSmingas sarysis tarp bendrojo iSprusimo gamtamoksliniy Ziniy bloko ir
abiejy techninio i§prusimo testy, merginy grupéje Sio konstrukto jtaka pastebima tik teorinéms techninéms Zinioms. Manome,
kad kognityviniai asmenybés poZymiai daro ryskiq jtakq teorinéms techninéms Zinioms, kiek maZiau — taikomosioms
Zinioms.

2.3. Techninis iSprusimas ir edukaciniai kintamieji

Tyrimo duomenys rodo, kad kai kurie edukaciniai (ugdymo aplinkos) kintamieji i§ esmés veikia jaunuoliy techninio
iSprusimo lygi. Nors techninis iSprusimas jgyjamas ne tik mokyklose, bet ir neformalioje aplinkoje, vis délto galima teigti, kad
techninis iSprusimas yra ugdymo rezultatas.

Dabartiné mokymosi aplinka:
e Mokyklos tipas. Jaunuoliy, pasirinkusiy techninio profilio mokymosi institucijq, techninio isprusimo lygis yra
aukstesnis uZ kity tyrime dalyvavusiy respondenty techninio iSprusimo lygi.
o  Mokymosi strategija. Mokymosi strategija jtakos jaunuoliy techniniam isprusimui nedaro.
2.4. Techninis iSprusimas ir sociodemografiniai kintamieji
Gauti patikimi (statistiSkai reikSmingi) faktai daugelio socialiniy veiksniy atzvilgiu.
o Lytiskumas. Merginy geros taikomosios techninés Zinios susiformuoja jgijus patirtj savarankiskai dirbti su technikos
objektais. Gery teoriniy techniniy Ziniy merginos jgyja besidomédamos technika, veikiamos tévy, kuriy iSsilavinimas
aukstesnysis techninis ar aukstasis.
o AmZius. Techninio isprusimo lygiui jaunuoliy amZius turi jtakos.
e Gyvenamoji vieta. Nustatyta, kad merginy taikomyjy techniniy Ziniy lygis priklauso nuo gyvenamosios vietos tipo, o
vaikiny — nepriklauso. Teorinés techninés Zinios nepriklauso nuo gyvenamosios vietos tipo, kadangi galimybés jgyti Siy
Ziniy yra lygios.
e Seima. Mamos ir tévo doméjimasis technika néra veiksnys, lemiantis jaunuoliy techninio iSprusimo lygj, bet teorinéms
techninéms Zinioms minéto veiksnio jtaka pastebima: merginoms — stipresné, vaikinams — silpnesné.
o Tévy issilavinimas. Tévy techninis issilavinimas lemia aukstesnj jaunuoliy techninio isprusimo lygj.
e Tévy socialinés-profesinés grupés. Taikomuyju ir teoriniy techniniy Ziniy rezultatams stipresni poveiki daro tévai,
priklausantys Gikininky ir pedagogy profesinéms grupéms, bei pensininkai ir nurodyti kaip mires (-usi). Kad senyvo amZiaus
Zmoniy poveikis pakankamai stiprus, rodo tévy patirties jtakq jaunuoliy techniniam iSprusimui. Jei jaunuolis neturi tévo, tai
Sis veiksnys daro neigiama jtaka, kuri ir paaiSkina Sios grupés jaunuoliy prastus techninio i§prusimo testy rezultatus.

2.5. Techninis iSprusimas ir jaunuoliy statistiniai tipai

Taikant klasterinés analizés metoda iSskirti statistiniai tipai, kurie faktiSkai atskleidZia techninio iSprusimo ir kity svarbiy
poZymiy raiSka, visiSkai atitinka keliamus tikslus. Tyrimo metu buvo identifikuoti ir apibiidinti faktiSkai egzistuojantys
jaunuoliy tipai pagal tokias charakteristikas:
e faktinis techninis iSprusimas;
formuojantis taikomosioms techninéms Zinioms yra svarbi patirtis dirbti su technikos priemonémis bei islavinta erdviné
vaizduoté; svarbus teoriniy techniniy Ziniy formavimosi veiksnys yra doméjimasis technika.
o doméjimasis technika;
doméjimasis technika yra svarbus vaikiny techninio iSprusimo veiksnys; merginy techninio i§prusimo lygiui Sis veiksnys
itakos neturi.
o savarankiskumas, atliekant darbus, susijusius su technika;
savarankiskumas, jgyjant techninj isSprusimgq, vaikinams yra svarbus veiksnys, merginoms §is veiksnys jtakos neturi.
o estetikos elementy iSskyrimo technikos objektuose lygis;
estetikos elementy i$skyrimas technikos objektuose néra svarbus veiksnys, veikiantis techninio iSprusimo lygj, bet merginy
estetikos pojtis, aprépiantis ir technikos objektus, gali pakelti techninio iSprusimo lygi.
e doméjimasis gamtos mokslais;
vaikiny techninio iSprusimo lygiui doméjimasis gamtos mokslais yra svarbus veiksnys; merginoms jis jtakos neturi.
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e emocinis-motyvacinis santykis su kompiuteriu;
emocinis-motyvacinis santykis su kompiuteriu nedaro jtakos techninio iSprusimo lygiui, tik merginy teorinés techninés Zinios
silpnai susijusios su minétu veiksniu.

Tokiy poZymiy raiSkos aspektu statistiniy grupiy kokybinis apibiidinimas bei §iy grupiy procentiné raiSka visos
populiacijos atZzvilgiu yra svarbi informacija, kuria remiantis galéty buti optimizuojamas bei efektyvinamas techninio
iSprusimo formavimo procesas. Statistiniy tipy nustatymo mechanizmas atveria galimybg subtiliau ir veiksmingiau taikyti
mokymo diferencijavimo ir individualizavimo metodus.

Disertacinio tyrimo rezultatai pristatyti ir aprobuoti skaitant praneSimus konferencijose: Lietuvos mokslas ir
pramoné. Aukstojo mokslo sistemos ir didaktika (Kaunas, 2001), treciojoje (giauliai, S, 1999), ketvirtojoje (Klaipéda, KU,
2000), penktojoje (Kaunas, LKKA, 2001) respublikinése Lietuvos edukologijos doktoranty ir ju moksliniy vadovy
konferencijose, Lietuvos kataliky mokslo akademijos suvaziavime (Siauliai, SU, 2003) ir tarptautinéje mokslinéje-metodinéje
konferencijoje ,,Bricmiee Texandeckoe obpazoBanue: mpodaemsl u mytu pa3sutus’ (Minskas, 2004).
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