Alexander GERTSIY
State Economy and Technology University of Transg€yiv, Ukraine

Nataliia | SHCHUK
Vinnytsia Institute of Economics of Ternopil NatanEconomic University,
Vinnytsia, Ukraine

Assessment and evaluation in problem-based learning
the course of training students majoring in enginedng

Every year higher educational institutions of Ukeaiface the challenge of
determining how to efficiently present syllabi, whiis constantly increasing in
volume, so that students obtain knowledge of tiseipline and also become
self-directed learners able to develop problemisghskills which they will
apply in further courses and in their careers. Tgroblem-based learning (PBL)
is considered to be the very integrated environmdrdre learning package data
support should be widely applied to act as botlrablem-oriented instructional
method and technique for learners’ progress ratssgssmenkpanakosa 1996].

This kind of integration requires joining of mutlyatomplementary instruc-
tional subsystems on theoretical knowledge andegha@s for acquiring practi-
cal skills through performing laboratory tasks gmdctical assignment®BL is
characterized by a student-centered approach,desael facilitators rather that
disseminators, and open-ended problems that sentheainitial stimulus and
framework for learning. Teacher also hopes to aratadents’ interest in the
discipline, emphasize learning as opposed to repadimote group work, and
help students become self-directed learners. Legurisi, student-centered” be-
cause the students are given the freedom to shade ttopics that interest them
the most and to determine how they want to studyntiStudents should identify
their learning needs, help plan classes, lead d&ssissions, and assess their
own work and their classmates’ work [Gallagher 19%&nerally, PBL facili-
tates the teaching-learning process performinghftemative advisory educa-
tional-exploratory supervisoryandattestationfunctions.

PBL is introduced into the educational processrtnote the use of up-to-
date instructional methods based on the innovatifis@mation technologies for
knowledge presentation. These technologies profdadidities for self-learning
along with complex examination of proficiency lewélfuture engineers within
their job description in the course of solving rkf@ research, engineering and
technological tasksKo63ap 2002]. This objective is believed to be achieved
through solving the basic tasks listed below:
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— evaluate learners’ theoretical knowledge acquirednd their engineering
training;

— evaluate learners’ professional skills, their &pilo systematically apply the
knowledge and skills obtained in the course of Bra®) engineering disci-
plines and also in making overall analysis of ca@rmomputing tasks;

— evaluate learners’ creative abilities to set objestand tasks for the required
research, plan the experiments to be held in theeps of solving complex
computing tasks needed for working out certaingesibnal problems;

— evaluate learners’ logical-analytical thinking thdigplay in generalizing the
obtained results and giving arguments for PBL egfient (methods, content
of tests and complex tasks etc.). A number of varitests are devised to
regularly assess students’ progress in acquiringvledge and skills as well
as their decisions-making abilities at various etagf performing laboratory
works and computing tasks.

Student assessment seeks to provide a diagnostitotensure students are
progressing adequately towards achieving the dksening goals. Assessment
should not be solely a grade-assignment or rankinoj Too often the learning
process degenerates for students into strivingtaveell on the tests (assessments)
so they will have a good grade, rather than fogusim the learning goals of the
course. The National Research Council contendgtieag are three guiding prin-
ciples to assessment [Mathematical Sciences Edadatiard 1993]:

— content: assessment reflects what is most impoftastudents to learn;

— learning: assessment enhances learning and supgirtsctional practice;

— equity: assessment supports every student’s opptyrto learn.

Control tests were devised to evaluate the threeldeof students’ knowl-
edgeability. Thugienerallevel tests embrace all the theory within syllabiis
advancedevel, the skills in specific subtopics relatedhe general subject area
of laboratory classes and computation tasks amsssd. Finallydetailedlevel
tests are devised upon subsections of the courgdwdquire profound knowl-
edge for carrying out every stage of projects,otsicomputations and scientific
research. Speaking of learners’ creative abildied logical-analytical thinking,
these are evaluated on the basis of approximatelaiion of the students’ deci-
sions which provide the most optimal circuit asuieed by PBL.

These results enable teacher to carry out the ibwstamation of students’
theoretical and professional engineering skillorigl with abilities to deepen
them), creativity and logical-analytical thinking.

It is the complex approach to competence formaitidentification of the
levels of basic components of engineering compgtehat methodically and
fundamentally distinguishes the suggested appdicadf PBL, which is consid-
ered to be an unconventional teaching method, tfr@rcommon models of the
automated teaching systems and computer-based exesdl'ypesuu 2006].
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Taking into consideration that the structure ofieegring disciplines im-
plies every basic component (lecture, laboratosgde, practical lesson, tutorial,
credit and examination), it is reasonable to inticEa three-step implementation
of PBL-based methods for acquiring knowledge anatrotling over students’
mastering the appropriate skills.

Thus, atstep 1 teacher logically provides instructional inforneeti via
a computer with further testing control over studetheoretical knowledgeabil-
ity. At step 2students’ capabilities to apply the acquired kremlge for perform-
ing laboratory tasks are checked; here advancemniifig and inquiring are
interchanged. Astep 3learners are supposed to obtain essential knowladd
skills for independent solving advanced appliedkdatat are similar to those
students are likely to face in their real practiaethe same time teacher evalu-
ates their theoretical knowledge and logical-amedythinking abilities.

In the process of engineering training, studentiergo various forms of testing.
1. Evaluation of learners’ theoretical qualificatioonsists of at least five con-

trol questions, each of them being compiled in ed@oce with the specifics

of machine questioning and allows to check up th@mum fundamental

knowledge on the certain section of theoreticarseuA student is admitted
to the next form of testing provided that he/she d&play the minimum

admissible knowledge.

2. Evaluation of learners’ readiness to perform cartaboratory or practical
tasks is grounded on students’ answering at least dontrol questions,
which are closely related to the subject of ingtaimal section (to the re-
search objectives, sequence of implementation,igdlybases of the proc-
esses and phenomena etc.). Thus the level of sfidpralification cannot
be assessed by the established 100-point scale #ie so-called ,half-
gualified” students are not admitted to solve lalbmry or practical tasks.
Consequently, the method of students’ qualificagealuation is absolutely
different so long as it uses a two-point scale whgudents get either ac-
ceptable or failing grade with the latter forbidglithem to carry out labora-
tory or practical tasks unless then get profoundwkadge in the subject
area. If students succeed in answering correctlyhal control questions,
they can start the third stage of testing.

3. Evaluation of students’ theoretical qualificatienlbdased on the total value of
determinants of their creative activity in carryiogt individual computing or
research cycles within the overall task set fofgoeting a laboratory work or
practical task, namely (1) to set objectives flwcal research as well as to carry
it out; (2) to plan the experiment together withedaining the impact of spe-
cific features of the research on quantitativeitptale indicators of its effi-
ciency. The results obtained in parameter optimizatvhich allow to make up
conclusions concerning further refinement of preaescriptions, enable to as-
sess learners’ creative abilities to solve engingeasks.
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4. Evaluation of learners’ logical-analytical thinking the arithmetical mean
value of all the points students get for laboratang practical tasks they
have solved in the course of engineering trainkgre taken into account
are students’ abilities to draw conclusions witam to the results of the
conducted research. Teacher is in charge of dgvigoommendations for
further improvement of instructional methods witRBL.

It is worth mentioning that in order to preventegictability” of the content and
sequence of control questions offered by PBL-bagstem, the random number
generator method for presenting questions hasdmésed Kosmakosa 2003].

In the course of the experiment, 52 learners ppdied in the PBL educa-
tion method while 47 were trained through tradiibmethods. Their perform-
ance was assessed by a 100-point rating scalearithenetical mean values are
shown in fig. 1.
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Fig. 1. Comparison of average grades between PBL émon-PBL groups

It is obvious that PBL promotes students’ confideno their problem-
solving skills and strives to make them self-dieglctearners. These skills can
put PBL students at an advantage in future couaadsin their careers. While
such confidence does not come immediately, it @fobtered by good instruc-
tion. Teachers who provide a good learning commuinitthe classroom, with
positive teacher-student and student-student oelstiips, give students a sense
of ownership over their learning, develop relevamd meaningful problems and
learning methods, and empower students with vaduskills that will enhance
students’ motivation to learn and ability to aclaev
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Abstract

The article deals with the methods for assessnamtsvaluation of knowl-
edge and professional skills of students’ majommgngineering in the course of
their problem-based learning. Offered are the nuslior testing and evaluating
students’ theoretical knowledge, practical skiligldogical-analytical thinking.
Shown are the results of the experiment, which @riatPBL promotes stu-
dents’ confidence in their problem-solving skillsiah can be of benefit to their
future courses and in careers.

Key words: problem-based learning, assessment, evaluatiotrotaests, logi-
cal-analytical thinking, experiment.

Ocena i ewaluacja przez rozwjzywanie problemow w trakcie
ksztatcenia studentdw na kierunkach igynierskich

Streszczenie

Artykut dotyczy metod oceny i ewaluacji wiedzy i igjgtnosci zawodo-
wych studentow na kierunkachzymierskich w trakcie nauki przez rozywa-
nie problemow. Opisaney gu metody testowania i oceny teoretycznej wiedzy
ucznidw, umiejtnosci praktycznych i m$lenia analitycznego-logicznego.
Przedstawioneaswyniki eksperymentu, ktére dowagjzze PBL wzmaga pew-
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nos¢ studentdéw w zakresie umidiosci rozwiazywania problemow, ktére mag
by¢ wykorzystane w ich dalszym ksztatceniu i rozwogui&ry.

Stowa kluczowe: ksztatcenie przez rozwdywanie problemow, ocena, ewalu-
acja, testy kontrolne, ndkenie analityczno-logiczne, eksperyment.
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