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Abstract 
In Lithuania, STE(A)M education is a new object which is actualised by scientists and practitioners 
over the latter five years; whereas the said initiative counts almost 15 years in Europe and the USA. 
Grounding on the good practice of other countries, Lithuanian scientists and representatives of the 
education policy provide a refined concept of the STEAM, while focusing on the opportunities for 
integral education, enhancement of interdisciplinary integration. Moreover, the educational content, 
the documents regulating it are being updated, preparation of new educational means is being 
initiated, the necessity of pedagogues’ qualification development and expression of school students’ 
developed competences are emphasised. Schools jointly form the STEAM network of schools, apply 
STEAM qualification development programmes, participate in project activities, and ten open-access 
centres will be founded by 2020.  
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1 INTRODUCTION  
STEAM education creates pre-conditions for pupils to be oriented towards a present-day global labor 
market, to seek potential by using knowledge and skills self-developed during formal and/ or non-
formal education, implementation of projects, carrying out of projects, self-assessment and reflection 
of themselves [1].  Many foreign scientists focuses on a topical object of students STEAM education 
learning [2], [3], teachers’ perception of STEAM education [4], [5], [6], [7], [8] STEAM curriculum [9] et 
ctr. STEAM education in Lithuania is being promoted at the national level; however, conducted 
scientific research studies (PISA, TIMMS) reveal that “students are little interested in STEAM subjects 
and demonstrate poor attainments in this area” [10]; as expressed, content of the STEAM subjects, 
which is distant from real life and its practical application is limited because of poor educational 
facilities, is the cause of it. Moreover, low possibilities and popularity with students who more willingly 
select extra-curricular activities in sports or arts play an important role in choosing STEAM non-formal 
education. The pedagogue’s role is pointed out as a significant factor making impact on low popularity 
of the STEAM subjects with students undergoing situations when schools lack professionals of their 
field, young practitioners who would be able to raise interest in a taught subject in school students.  

The documents regulating education emphasise importance of integral subject education. Lithuanian 
schools systematically include STEAM into the process of strategic management of schools, integrate 
it into all spheres of school performance; the curriculum content is adjusted to the development of 
STEAM abilities; there is orientation towards purposeful qualification development of STEAM subject 
teachers; learning facilities are rationally used; collaboration with partners proceeds while 
implementing STEAM activities. Active participation of school community members who gained 
knowledge on the STEAM education in project activities is one of the most often employed ways to 
initiate changes in the sphere of comprehensive education.   

The research aims to answer the following problem questions: What is the popularity of STEAM 
non-formal education subjects? What causes determine school students’ choices of STEAM subjects 
being selected or not selected? How is the performance of the STEAM open-access centre-to-be-
opened in Šiauliai city evaluated and what is the striving of school students to become engaged in it?  

The research aims to find out the opinions of school students attending the 5th–10th forms on to the 
situation of STEAM non-formal education in Šiauliai city and to assess their needs in relation to the 
performance of the STEAM open-access centre.   
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2 METHODOLOGY 
In 2017, a written survey of students of 5th–10th forms was carried out in Šiauliai city comprehensive 
education schools. The researchers designed the research instrument grounding on defined and 
specified diagnostic areas and characteristics of the research. In order to specify, concretise the 
research object, operationalization of the research object has been conducted. According to 
characteristic features, each research objective had formulated particular statements which became 
meaningful indicators allowing identification of the respondents’ common attitudes towards the 
situation of and the need for non-formal education services from the students’ point of view. The data 
obtained from closed type questionnaires was processed using the methods of statistical analysis [1]. 
The research involved 577 respondents, including 59% girls, 41% boys. The number of the surveyed 
in 5th–10th forms was similar; therefore, the respondents’ answers were analysed in the aspect of 
forms, too.     

3 RESULTS 

3.1 The Current Situation of STEAM Non-Formal Education and Future Needs: 
Analysis of the Quantitative Research   

The analysis of the research data revealed how the respondents assessed major taught subjects 
attended in the 5th–10th forms. It should be noted that more than a half of the students, i.e. 63.0%, 
attended or attend some kind of non-formal education classes or extracurricular activities related to 
the natural sciences, mathematics or technologies (STEAM).  

A major reason to not choose such kind of activities refers to the lack of time for the students because 
they attend other classes or activities (NI = 0.65, Std. = 0.03). Not of lesser importance is the obstacle 
which reveals that the respondents dislike the subjects of natural and technical sciences (NI = 0.64, 
Std. = 0.02); moreover, they suppose that they have no talent for these areas (NI = 0.59, Std. = 0.02) 
(Table 1). Quite a large part of the respondents state that they would like to attend the classes related 
to the STEAM but they have insufficient information about them (NI = 0.60, Std. = 0.02) and nobody 
suggested them (NI = 0.54, Std. = 0.02); others cannot attend because there are no such activities 
near their place of residence (NI = 0.57, Std. = 0.02). 40.4% of the respondents enjoyed the STEAM 
classes rather than disliked.   

Table 1. The reasons for not choosing non-formal STEAM-related education classes (%).  
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No free time is left because I attend other classes   12.3 7.8 21.8 22.3 35.8 0.65 0.03 

I dislike subjects of natural and technical 
sciences   6.4 17.0 28.3 39.6 18.7 0.64 0.02 

I would like to but I have no sufficient information 
about such activities   8.9 13.7 18.4 43.2 15.8 0.60 0.02 

I have no talent for this area   6.4 11.2 37.2 25.5 19.7 0.59 0.02 

There are no such activities near my place of 
residence   13.1 10.3 30.4 27.7 18.5 0.57 0.02 

Nobody suggested 14.9 14.4 26.1 27.0 17.6 0.54 0.02 

It is not popular/ fashionable   18.0 15.9 34.4 20.1 11.6 0.47 0.02 

I have attended but did not enjoy it   40.4 9.8 25.2 14.2 10.4 0.35 0.03 
* NI – index of not choosing, 0 ≤ NI ≤ 1 
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There was no statistically significant difference found in assessment of the reasons for not choosing 
(NI) non-formal education classes related to the STEAM in the aspect of gender. However, the boys 
slightly more disliked natural and technical sciences (boys’ NI = 0.66, girls’ NI = 0.63), and the girls 
had no free time left because they attended other activities (girls’ NI = 0.68, boys’ NI = 0.61). Both 
boys and girls find no significance in popularity or fashion (boys’ NI = 0.50, girls’ NI = 0.45). After 
conducting the analysis of the Anova test on the NI assessment in various forms, it was found out that 
the students of all forms assessed importance of the reasons for not choosing the STEAM-related 
extra-curricular classes equally. Statistically significant differences were obtained in the assessment of 
the reason pointing out the lack of time because of attendance of other activities. Students of the 
seventh form emphasised this the most (NPI(5) = 0.59, NPI(6) = 0.71, NPI(7) = 0.87, NPI(8) = 0.62, 
NPI, (9) = 0.64, NPI(10) = 0.55). 

The respondents assessed information sources which were used to obtain information on non-formal 
education outside school. Most of the information is obtained by the students from the Internet (PI = 
0.80, Std. = 0.01), and only 8.4% of the surveyed stated that the Internet improperly presented the 
information. The popularity index is highly expressed when dealing with information obtained from 
family, friends (PI = 0.78, Std. = 0.01) and school (NI = 0.77, Std. = 0.01). Not all admire billboards (PI 
= 0.62, Std. = 0.01). 30.0% of the respondents cannot assess either positively or negatively the 
advertising information on extra-curricular classes or activities. Television and press (newspapers, 
booklets, leaflets etc.) are not assessed highly, when PI = 0.57, Std. = 0.01. Radio is the least popular 
source of information (PI = 0.43, Std. = 0.01). It can be stated that students do not very much enjoy 
reading newspapers or watching advertisements on television, or there is no much or interesting 
information on non-formal education provided in newspapers, on television or radio.  

The assessment of information sources used to obtain information on non-formal education outside 
school in the aspect of gender (after carrying out the Independent-Samples T Test) demonstrates 
statistically significant differences at the level of significance p< 0.01. The girls more than the boys get 
information from the press (newspapers, booklets, leaflets) (PI(M) = 0.62 > PI(V) = 0.48, t = 5.1, p < 
0.01), billboards (PI(M) = 0.67 > PI(V) = 0.54, t = 5.6, p < 0.01), family and friends (PI(M) = 0.81 > 
PI(V) = 0.74, t = 3.4, p < 0.01), school (PI(M) = 0.80 > PI(V) = 0.73, t = 3.1, p < 0.01). Importance of 
other information sources is assessed by both boys and girls in a similar manner; the differences 
appear only in distribution of the results and are not statistically significant. The groups of forms 
assess sources of information in a similar way. Statistically significant differences are obtained due to 
distribution of results after carrying out the Anova test in the aspects of both television and radio. 
These sources of information were assessed differently by students of all forms. Sixth form students 
the most strongly expressed the following: indices of popularity of television PI(5) = 0.58, PI(6) = 0.66, 
PI(7) = 0.59, PI(8) = 0.57, PI, (9) = 0.52, PI(10) = 0.46; radio PI(5) = 0.45, PI(6) = 0.52, PI(7) = 0.48, 
PI(8) = 0.43, PI, (9) = 0.38, PI(10) = 0.35. Popularity of both television and radio as sources of 
information decreases with the transition to higher forms; in the tenth form it has been expressed the 
poorest.   

The respondents assessed the following popular activities of non-formal education available in Šiauliai 
city: robotics, school of informatics, activities at the Centre of Young Technicians etc., indicating if they 
know them. The summed up results (Table 2) demonstrate that the respondents know about the 
classes of robotics where they can be attended them in Šiauliai city best (the index of knowledge KI = 
0.69, Std. = 0.02). 53.9% of school students know about the classes and activities of robotics, 29% 
have heard about them and only 17% have no knowledge on this. Knowledge on other activities is 
quite poor. It should be noted that even 85.7% of the respondents do not know and have not heard of 
where and when the STEAM centre is planned to be founded (KI = 0.35, Std. = 0.02). The knowledge 
on what extra-curricular classes and activities are available at Šiauliai Centre of Young Technicians 
(KI = 0.34, Std. = 0.02), where schools of informatics operate (KI = 0.27, Std. = 0.02), where one can 
learn quick mind math in Šiauliai (KI = 0.17, Std. = 0.01) is poor. 
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Table 2. Assessment of knowledge on non-formal education activities in Šiauliai (%).  

Statements 
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Where classes of ROBOTICS are attended in Šiauliai city 53.9 29.0 17.0 0.69 0.02 

Where and when the STEAM open access centre is planned to 
be founded in Šiauliai county  5.9 8.4 85.7 0.35 0.02 

What extra-curricular classes and activities are held at the Centre 
of Young Technicians  16.7 34.1 49.3 0.34 0.02 

Where schools of Informatics operate in Šiauliai city 13.7 25.1 61.2 0.27 0.02 

Where it is possible to learn quick mind math 9.0 15.8 75.2 0.17 0.01 

Where and what is learnt by students attending FOTONAS 8.1 14.1 77.8 0.14 0.01 

What is meant by the abbreviation STEAM 21.8 26.7 51.5 0.10 0.01 
* KI – index of knowledge, 0 ≤ KI ≤ 1 

The assessment of how much students of different forms were acquainted with, how much they knew 
about activities of non-formal education in Šiauliai city (KI) revealed that there were no statistically 
significant differences among the forms. The analysis of the Anova test on the KI throughout the forms 
demonstrates that students of all forms equally know about activities of non-formal education in 
Šiauliai city. While analysing the data on how much the students know about the activities of non-
formal education in Šiauliai (KI) in the aspect of gender, the hypothesis about equality of the means in 
terms of gender was tested when performing the Independent-Samples T Test. Both girls’ and boys’ 
knowledge on majority of non-formal education activities is similar, even though boys know some 
more about specific activities (except the places in Šiauliai where anyone can attend classes of 
ROBOTICS) than girls. Nevertheless, these differences are not statistically significant, i.e. they occur 
due to distribution of the results. The analysis of the places where schools of Informatics operate in 
Šiauliai helped to obtain statistically significant differences at the significance level p< 0.01 in groups 
of girls and boys. Boys know more about the school of Informatics than girls (PI(V) = 0.34 > PI(M) = 
0.22, t = –3.4, p < 0.01). 

The respondents were enquired if they would like to participate in activities of a state-of-the-art, 
modern open access centre (STEAM) (lessons of physics, chemistry, biology, mathematics, 
informatics, technologies and creativity as well as in classes and activities of non-formal education). 
More than a half of the respondents (66%) would participate in activities of such a centre, 34% would 
not. The analysis of whether students would like to participate in activities of the open access STEAM 
centre in the aspects of forms, gender and school did not reveal any statistically significant 
differences. The analysis of the Anova and T test results shows that students of all groups would like 
to participate in activities of such a centre.  

The students who would like to participate in activities of the Centre were enquired about the most 
interesting activities in there: curricular activities, if some lessons took place in the STEAM centre, of 
extra-curricular activities, when STEAM activities could be attended after lessons. The respondents 
are more interested in curricular activities (PI = 0.64, Std.= 0.02) rather than extra-curricular ones (PI = 
0.56, Std.= 0.02). Even though 26.2% of students have no firm opinion concerning extra-curricular 
activities, on the other hand, there are less of those who have no firm opinion about curricular 
activities, i.e. 15%. The results of the T test show that both curricular and extra-curricular activities 
would interest girls more than boys: curricular activities PI(M) = 0.71 > PI(V) = 0.54, t = 4.5, p < 0.01); 
extra-curricular activities PI(M) = 0.60 > PI(V) = 0.50, t = 2.8, p < 0.01). Employing the analysis of what 
activities would mostly interest in certain groups of forms, the Avona test results revealed that 
assessment of extra-curricular activities did not point any statistically significant differences, and the 
assessment of curricular activities disclosed statistically significant differences (at the significance 
level p< 0.001) in groups of different forms: (NPI(5) = 0.48, NPI(6) = 0.70, NPI(7) = 0.67, NPI(8) = 
0.54, NPI, (9) = 0.75, NPI(10) = 0.72). It was revealed that students of the ninth and tenth forms were 
more keen to link activities of the open access STEAM centre to formal education (curricular activities) 
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than students of lower forms. We can state that senior form students think of the achievements in 
taught subjects and their assessment more.   

When analysing the research data on the most interesting areas of activities of the Centre, 8 areas 
related to the STEAM subjects have been clarified. The analysis shows (Fig. 1) that the following 
areas would interest the respondents: informatics (PI = 0.66, Std.= 0,02), technologies (PI = 0.66, 
Std.= 0.01) and mathematics (PI = 0.65, Std.= 0.02). Quite attractive areas: engineering (PI = 0.59, 
Std.= 0.02), integrated natural sciences (PI = 0.56, Std.= 0.02), biology (PI = 0.56, Std.= 0.02), 
chemistry (PI = 0.55, Std.= 0.02). The respondents are interested the least in the subject of physics 
(PI = 0.48, Std.= 0.02). It should be noted that quite a large part of the respondents (17–29%) 
answering the statements concerning interesting activities have no clear opinion. This supposes an 
assumption that activities of natural sciences must be more activated and interest should be raised 
with the students. 

 
Figure 1. The areas at STE(A)M centre which interest students the most (PI). 

The Independent-Samples T Test assessed what areas of the open access STEAM centre would be 
more interesting to girls rather than boys; the research data revealed that the area of technologies was 
more important to the girls than to the boys: (PI(M) = 0.71 > PI(V) = 0.59, t = 4.1, p < 0.01). All other 
areas are assessed equally by both boys and girls, and differences occur due to distribution of the 
results and are not statistically significant. After the analysis of assessment of the areas of activities of 
the STEAM centre according to the forms, performing the Anova test (One-Way ANOVA), statistically 
significant differences have been obtained at the significance level p< 0.001 in the assessment of the 
areas of biology, mathematics, informatics and technologies in different forms. A common tendency is 
observed: interest in these areas decreases when entering higher forms. It should be noted that the 
PIs of eighth form students are relatively lower than those of other forms (except for the area of 
mathematics which is assessed even much lower by the tenth form students). In the 9th form, all 
assessment points increase, and in the tenth form they decrease again. The PIs in other areas vary 
because of distribution of the results and are not statistically significant. It can be stated that students 
closely link assessment of these areas to the taught subjects, and when ninth-form students are 
transferred from a pre-gymnasium to a gymnasium, i.e. after changing the entire educational 
environment, assessment of appropriate areas decreases, too.    

The respondents were asked about the forms of learning at the STE(A)M centre which were the most 
useful to them. 9 modes of teaching and learning have been distinguished and were assessed by 
students using the scale varying from “completely unimportant” to “very important”. The analysis of the 
results shows (Table 3) that the students would be interested in team work the most (PI = 0.75, Std.= 
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0.01). Such work is very important even to 40.7% of the respondents, it is important to 35%. The 
students want to work in team where principles of work are based on collaboration, respect and trust, 
proper distribution of duties and high motivation to achieve the goal. Highly assessed modes of 
teaching and learning: independently carried out testing and experiments (PI = 0.71, Std.= 0.01) as 
well as participation in research activities of scientists (PI = 0.70, Std.= 0.01). Preparation for 
olympiads, examinations etc. (PI = 0.65, Std.= 0.02), construction (PI = 0.63, Std.= 0.01), brain games 
(PI = 0.62, Std.= 0.01) are also quite important. The most uninteresting activities to the students: 
solution of problems (PI = 0.55, Std.= 0.01) and theoretical lectures (PI = 0.52, Std.= 0.01).     

When assessing what forms of learning would be the most interesting at the STEAM centre in specific 
gender groups (having completed the Independent-Samples T Test), statistically significant 
differences have been obtained at the significance level p< 0.01 in the following aspects: girls value 
independently carried out testing/ experiments (PI(M) = 0.74 > PI(V) = 0.65, t = 2.9, p < 0.01), brain 
games (PI(M) = 0.67 > PI(V) = 0.55, t = 3.9, p < 0.01), preparation for lesson activities (PI(M) = 0.63 > 
PI(V) = 0.53, t = 3.3, p < 0.01), team work (PI(M) = 0.79 > PI(V) = 0.68, t = 4.0, p < 0.01) and 
participation in scientific research activities (PI(M) = 0.75 > PI(V) = 0.62, t = 4.2, p < 0.01) more than 
boys. The boys value only construction more than the girls (PI(M) = 0.60 > PI(V) = 0.67, t = 2.7, p < 
0.01). Other modes of learning are similarly assessed by both girls and boys, and the differences 
occur because of distribution of the results and are not statistically significant.  

Table 3. The most interesting modes of teaching and learning at the STE(A)M centre to the students  (%). 
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Team work 5.5 5.5 3.3 35.0 40.7 0.75 0.01 

Independently carried out testing/ experiments    6.9 9.2 18.2 24.8 40.9 0.71 0.01 

Participation in research activities of scientists  5.5 10.0 19.6 27.6 37.3 0.70 0.01 

Preparation for Olympiads, examinations etc.   9.3 10.3 21.1 29.4 29.9 0.65 0.02 

Construction 9.6 10.4 24.8 27.7 27.5 0.63 0.01 

Brain games     8.9 13.5 23.0 27.8 26.8 0.62 0.01 

Preparation for lessons 8.9 13.0 29.3 28.8 20.0 0.59 0.01 

Solution of problems 11.2 18.0 29.6 23.0 18.2 0.55 0.01 

Theoretical lectures    15.2 16.9 29.1 22.7 16.1 0.52 0.02 
* PI – index of popularity, 0 ≤ PI ≤ 1 

The Anova test analysis of the NPI in terms of the forms demonstrates that students of all forms 
similarly assess the modes of non-formal education classes and activities at the STEAM centre. Small 
and statistically significant differences were obtained in the assessment of theoretical lectures and 
preparation for curricular activities. Theoretical lectures as a proper mode of learning were underlined 
by students of the 9th and 10th forms (NPI (9) = 0.55, NPI(10) = 0.62), whereas this mode is not 
acceptable to students of the 5th–8th forms (NPI(5) = 0.48, NPI(6) = 0.50, NPI(7) = 0.49, NPI(8) = 
0.48). As expected, preparation for curricular activities is positively assessed by senior students, i.e. 
attending the tenth form, whereas students of other forms did not emphasise it as important (NPI(10) = 
0.68, 0.55<NPI(5–8) <0.58. This proves an assumption that elder students who think of the future 
consider formal education as very important.    

The analysis of the research data on the most important aspects of the STEAM centre to the students 
points out that all assessments of the statements are quite highly expressed (Fig. 2) because the 
popularity index varies from 0.80 to 0.67. The most important thing to the students is that Centre 
should have skilled specialists working there (PI = 0.80, Std.= 0.01) and they would have an 
opportunity to attend classes not all the time but selectively according to the topics that interest them 
(PI = 0.80, Std.= 0.01). It is very important that the STEAM centre had recent, state-of-the-art 
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equipment (PI = 0.79, Std.= 0.01), modern learning environment (PI = 0.78, Std.= 0.01), integrated 
content of subjects (PI = 0.74, Std.= 0.01). An opportunity to learn additionally after lessons is slightly 
less important (PI = 0.67, Std.= 0.01).  

 
Fig. 2. The most important aspects of the STEAM centre to students (PI). 

When assessing what factors are important to make the STEAM centre attractive to the youth in 
specific gender groups (having completed the Independent-Samples T Test), statistically significant 
differences have been obtained at the significance level p< 0.01 in almost all aspects, i.e. the girls 
pointed out importance of the above-mentioned factors more than the boys. And only state-of-the-art, 
modern equipment was pointed out by boys as the most important factor. When carrying out analysis 
of what factors are important to make the STEAM centre attractive to the youth representing different 
groups (forms), having conducted the Anova test (One-Way ANOVA), statistically significant 
differences at the significance level p< 0.001 have been obtained only in assessment of one factor 
(skilled professionals). It was found out that importance of skilled specialists was more emphasised by 
students of the 7th, 9th and 10th forms (PI(7) = 0.86, PI(9) = 0.84, PI(10) = 0.83, mean PI = 0.79).  
The PIs of all other reasons vary because of the distribution of the results and are not statistically 
significant. 

4 CONCLUSIONS 
The research data reveals that the causes of low popularity of extracurricular classes of STEAM 
subjects are: sufficient occupation of school students by both formal and non-formal education, the 
occurring shortage of time and dislike of STEAM subjects. Such situation also forms due to the lack of 
information on the said extra-curricular classes and limitedness of its distribution measures. The 
respondents have poor knowledge on diversity of non-formal education services available in Šiauliai 
city. School students receive most of the information on non-formal education outside school from the 
Internet, family, friends and school.   

Majority of the respondents who are interested in engaging in formal education and not extra-curricular 
activities would participate in activities of the STEAM open-access centre being founded in Šiauliai 
city. This opinion is more frequently emphasised by students of the 9th–10th forms; it is likely that the 
latter are interested in attainments and grades related to the taught subjects.  

Students of all forms that participated in the survey assess the forms of non-formal education at the 
STEAM centre (teamwork, independently conducted testing and experiments, participation in research 
activities of scientists etc.) in a similar manner and quite highly. Students of senior forms favoured 
theoretical lectures, preparation for lesson activities more, which proves importance of interaction 
between non-formal and formal education. School students emphasise importance of qualified 
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specialists, new equipment and modern environment in the STEAM open-access centre, whereas they 
emphasise the educational content and forms less strongly.     
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