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STUDENTU PASIRENGIMO IR MOTYVACIJOS INFORMATIKOS
INZINERIJOS KRYPTIES STUDIJOMS TYRIMAS

Jurgita Lieponiené, Biruté Ragalyté, Henrikas Sinickas

Paneveézio kolegija, Lietuva

Anotacija. Informacinés technologijos vystosi milziniSkais tempais, todél labai svarbu, kad aukstyjy
mokykly rengiami informatikos inzinerijos krypties specialistai biity imldis naujovéms, suprasty mokymosi visa
gyvenima svarba, gebéty prisitaikyti prie nuolat kintan¢iy darbo rinkos salygy. Auksciausios kvalifikacijos ir nuolat
profesiskai tobuléjancio informatikos inzinerijos specialisto parengimas neatsiejams nuo studijuoti atéjusiy studenty
motyvacijos ir pasirengimo informatikos inzinerijos studijoms. Vykdomo tyrimo tikslas: jvertinti Panevézio kolegijos
informatikos inZinerijos krypties studenty pasirengima ir motyvacija studijuoti informatikos inZinerijos krypties studijuy
programose. Straipsnyje pristatomi $io tyrimo rezultatai ir formuluojamos apibendrinancios i§vados.

Raktiniai ZodZiai: motyvacija; motyvas; informatikos inZinerija; pasirengimas studijoms.

JVADAS

Kiekvienos aukstosios mokyklos tikslas rengti auksCiausios kvalifikacijos jvairiy sriciy
specialistus. Auksc¢iausios kvalifikacijos informatikos inzinerijos krypties specialisty rengimas neatsiejamas
nuo vykdomy studijy kokybés. Lietuvos aukstosiose mokyklose vyraujanti tradicija studijy kokybés lygj
vertinti ir to lygio pagerinimo siekti pasinaudojant visy pirmiausia studenty apklausy apie studijy ir jy
programy kokybe rezultatais (Griskiené ir kt., 2015). Tacdiau pradéje studijas studentai jau atsinesa tam tikra
patirtj, zinias, motyvacija studijoms ir studijy kokybé priklauso jau nuo ikistudijiniy parametry.

Ruosiant specialistus darbo rinkai geresni rezultatai pasiekiami, kai studentai jaucia, kad jy
specialybé pasirinkta teisingai (Balevicitté ir kt., 2015). Studentai, kurie studijas renkasi atsakingai ir
apgalvotai, tikétina, siekia aukStesniy mokymosi rezultaty, yra labiau motyvuoti nei tie, kurie studijas
pasirenka atsitiktinai (Baleviciuteé ir kt., 2015). V. Pukiené (2011) akcentuoja, kad stojanciyjy motyvacija
studijuoti vienoje ar kitoje studijy programoje galima vertinti pagal jy praSyme nurodytus prioritetus.
Stodamas j aukstaja mokykla, biisimasis studentas, ranguodamas studijy programas, daznai neadekvaciai
jvertina savo sugebéjimus ir nepakankamas mokyklos baigimo balas nubloskia jj paskutinius pasirinkimus
(Adamoniené, 2010). Tokioje situacijoje dauguma profesijai nemotyvuoty studenty jau pirminiame etape —
pries priimdami sprendimg lieka abejingi | studijy procesa orientuotiems tikslams (Adamoniené, 2010).
Literattiroje akcentuojama, kad studijy programos pasirinkima lemia socialiniai ekonominiai, pedagoginiai ir
psichologiniai veiksniai. Kurie i$ Siy veiksniy nulems stojanciojo apsisprendima, priklauso nuo asmens
brandos ir nuo aplinkos (Liubiniené ir kt., 2015).

Studenty pasirengimas studijoms — nemaziau svarbus ikistudijinis parametras jtakojantis vykdomy
studijy kokybe. Maza informatikos studijy programy studenty pazangumg ir didelj jy nubyréjimag daznai
lemia studenty gebéjimai ir nepakankamas jy pasirengimas studijoms (Vidzitnas ir kt., 2009). Pasirinke
informatikos inzinerijos krypties studijy programas studentai gimnazijose dazniausiai nebiina pasirinke
Informatikos (programavimo) A lygio, todé¢l jiems triksta pradiniy programavimo pagrindy (Griskéniené ir
kt., 2014).

Mokslingje literatiiroje pateikiama visa eilé tyrimy, kurivose analizuojami stojimo | jvairias
aukstasias mokyklas, studijy programas motyvai, vertinamas studenty pasirengimas atskiry dalyky studijoms.
R. Levickaités (2011) atliktas tyrimas parodé, kad studenty studijy Vilniaus Gedimino technikos universitete
pasirinkima lémé artimyjy rekomendacijos ir siekis jstoti j konkrecig dominancig programa, kurios nesiilé
kitos Lietuvos aukstosios mokyklos. G. Brazausko, L. Olberkytés, A. Stanaic¢io (2012) atliktu tyrimu
nustatyta, kad geografijos studijas Lietuvos edukologijos, Vilniaus bei Klaipédos universitetuose studentai
renkasi kryptingai, turédami tvirta savo nuomone, tiksla, susidoméje patraukliu geografijos dalyko turiniu,
biisima profesija siedami su ateitimi. M. Baltramaitienés, E. Gasitinienés, R. Urbonaviciaus (2016) atliktas
tyrimas parodé, kad studentai renkasi elektronikos inzinerijos studijas Vilniaus kolegijoje dél studijy
programy perspektyvumo bei prestizo visuomenéje. J. Kaminskiené, D. Rimkuviené, D. Raskiniené (2012)
vertino Stulginskio universiteto Ekonomikos ir vadybos fakulteto pirmakursiy pasirengima studijuoti
aukstaja matematika, naudojant Latvijos ir Svedijos universitety déstytojy sukurta testa. R. Kriauziené, T.
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engineering, biology, chemistry and other sciences. Therefore, it is necessary to combine robotics and other science
teaching competencies and to crystallize their teaching methodologies. Also, it would be necessary to significantly
expand the application limits of robots in training and the use their computers, all the sensors and actuators. In this way,
a robot can become a smart tool for research, play an active role in the experiment, collect and process data. Great
attention should be paid to the creation of the environment for the research with robots. For example, line tracking,
obstacle course, a lever system for the motion transfer, and so on. In this way, the constructivism area extends - not only
the robot, but also the environment in which the robot will work are constructed here.

Specially prepared teachers and mentors are necessary for the realization of such teaching methodologies.
Lithuania has no operating system to ensure the qualification of teachers working with robots in the STEAM
environment. As yet only “Robotics Academy” organizes teacher training, which teachers to include LEGO robotics in
the informal or formal education. It is observed that the age difference between the learners and teachers is relevant in
the constructivist learning. This difference is 5-7 years. Therefore, the mentors who are only 5-7 years older than
schoolchildren, should step in between the experienced teachers and learners.

Conclusions: 1. In STEAM training robotic equipment should be selected so as the children’s focus on
robotics does not disappear, as long as they become graduates. This can be ascertained only when a number of different
set of engineering kits are produced for children of all ages, from four years old until the end of school. 2. The “4C”
learning methodology is one of the best-proven constructivist teaching methods. It was approved by the LEGO
methodologists and well - tested at “Robotics Academy”, Lithuania. 3. The students of universities and colleges or
schoolchildren of 9-12 forms should work as STEAM class teacher’s assistants. In Lithuania it could formalized as a
voluntary activity.
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Summary
Aplicability of Robots in Steam System

STEAM (science, technology, engineering, arts and mathematics) ideas and their definite realization are
entering Lithuania’s formal and informal education. According to the Lithuanian STEAM vision, there should be 10
STEAM centres with four laboratories: chemistry and biology, physics and engineering, robotics and information
technologies, and a specialized laboratory, design and developed for the needs of the region's businesses or science. It
goes without saying that the STEAM laboratory training must be substantially different from traditional learning at
school. The aim will be to develop creativity, critical thinking, teamwork, research, carry out the experiments and
analyse the findings in these centres. At the same time a STEAM laboratory should be attractive for schoolchildren in
grades 5 to 12. Therefore, this major qualitative step is closely linked to a number of fundamental questions: what will
the physical environment and the equipment be like in these laboratories; what should the teaching methods for arriving
students be; who will those methods be prepared and approved by; who will select and train the teachers and mentors
for the laboratory activities.

Currently, the choice of robots for learning purposes is really wide. The closed - platform robots are designed
only for programming, while then open - platform ones are aimed at full-range construction. Their mechatronics and
control systems are built from individual components and the user can create robots of various configurations and
applications. Semi - open - platform robots are usually aimed at mechanical construction and they have a relatively
limited choice of sensors and actuators. The robot design, programming options and programming languages have to
differ from each other for each of the schoolchildren age group. This issue was partially solved the LEGO company that
manufactures a full range of engineering and robotics kits for the children from the age of four to the last grade at
school. This makes it possible to ensure the integrity of learning, while using robots.

This paper analyses the robotics technology based methodology fin the areas of science or technologies. The
“4C” learning process is structured process of constructivist learning, consisting of four stages: “Connect”, “Construct”,
“Contemplate” and “Continue”. It's like an iterative spiral of learning, where partial or whole process repeats are
possible. At the "Connect" stage the teaching content is integrated with real-life examples and real issues that may
directly or indirectly be related with the children and their living environment. This is one of the most important
elements, because then learning becomes meaningful and the children are involved in the learning process from the
initial moments. At the “Construct” stage the children have the opportunity to construct answers to the questions by
themselves. Through the construction, experiments and analysis of the findings, children easily grasp the cause — effect
relationship, understand the operating principles of the mechanisms from the world around them and construct their
own knowledge. At the “Contemplate” stage they share the information, reflection and discussion of the design
experience with their own and other team’s members. The teacher initiates and moderates a discussion and reflections
of the design experiences. The children then share their experiences of how well they have solved the problems, worked
and communicated in a team. The teacher's role in moderating the process of sharing experiences is very important. It is
essential to ask the right questions on time that encourages the learners to share their insights in a friendly manner. The
“Continue” stage is the experience and knowledge (gained at the construction and experiences sharing phases)
application and use for the improvement or completion of the created object. Mostly at this stage the construction is a
free creation, based on the experience and knowledge gained within the frame of the lessons. At the “Continue” stage,
the learners acquire the competence to apply the gained knowledge together with the experience.

In the constructivist methodology robotics and robots are the subject of the study and the research tool of the
other sciences at the same time. The connection of robotics with information technologies is unambiguous — the
algorithms and the programs are created for robots control. But it is quite difficult to grasp the relationship with physics,
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