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Control of biological chemistry knowledge
in the process of gaining the professional
competences by future pharmacists

The main goal of training of a professional pharmacist is to develop
a system of professional skills and competencies that form the basis for
future professional activities [17, 18]. Order No. 455 of the Ministry of
Health of Ukraine of 30.05.2013 “On approval of Guidelines on Good
Pharmaceutical Practice: Quality Standards of Pharmacy Services”,
which is based on joint guidelines of the World Health Organization
and the International Pharmaceutical Federation, defines major roles
and functions of a pharmacist in the community and healthcare
system [13]. A modern patient-centered approach in the provision
of pharmaceutical care in Ukraine implies increased attention to the

© Iryna NIZHENKOVSKA,
Olena KUZNETSOVA,
https://doi.org/10.38014/ehs-55.2019.4.01 4 Violetta NAROKHA, 2019


http://ehs.eeipsy.org/index.php/ehs/issue/view/9
http://ehs.eeipsy.org/index.php/ehs/index
https://doi.org/10.38014/ehs-ss.2019.4.01

EUROPEJSKIE STUDIA HUMANISTYCZNE: Panstwo i Spoteczenstwo

quality of pharmaceutical education. Following the Law of Ukraine “On
Higher Education”, the implementation of the European Credit Transfer
System (ECTS) within the Bologna Process in the Higher Education of
Ukraine is among the most important strategic goals of higher education
in Ukraine [11, 12]. ECTS is a system for the accumulation and transfer
of loans, focused on the student, based on the principles of transparency
of learning, teaching and assessment [5]. The credits are awarded to the
students upon completion of the required learning activities and the
achievement of appropriate results, as evidenced by proper assessment.
One of the benefits of the ECTS standard-based learning process is the
introduction of a more flexible 7-point ECTS rating scale, which ranks
students statistically [9]. Therefore, an important condition for the
improvements in the quality of specialist training is the development
and improvement of the forms and methods of quality control of
students' academic achievements.

Modern pedagogical science defines the following didactic functions
of control and evaluation of the students’ educational and cognitive
activities [2,6]:

* training - facilitating the repetition, refinement and systematization
of educational materials, improvement of professional preparation
of the student, providing feedback as a prerequisite for maintaining
the efficiency and effectiveness of the learning process, which
involves two subjects - the teacher and the student;

¢ diagnostic - identifying gaps in knowledge and skills, identifying
the causes of difficulties encountered by the students, which
allows the teacher to timely plan and adjust the methodology of
teaching materials;

* assessment - determining the levels of knowledge, skills and
competences of individual students and academic groups at
a certain stage of discipline learning, as well as ensuring the
accountability and openness of control results, which contributes
to objective assessment and better learning;

e stimulating - stimulating the students’ desire to improve the
results of their activities, including learning, to encourage students
to work systematically, to achieve better learning results and to
overcome gaps in knowledge;

* developmental - promotion of students' motivation for learning,
systematic work, better results of logical thinking and analysis of
cognitive activity activation;
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® educational - formation of several social and psychological
qualities in students: time-management skills, discipline, honesty,
diligence, care and neatness, independence, responsibility for the
results of their work;

® prognostic - comparison of the identified levels of knowledge,

abilities and skills with the requirements of the curriculum;
determination of the ways to increase the effectiveness of the
teacher's work and cognitive activities of the students;

Different types of periodic control are used to evaluate students’
achievements and to establish the results after a specific topic, module
or course completion - baseline, current, intermediate and final controls
[3]. Depending on the specific type of control, there are certain forms of
students' knowledge control, namely pass/fail examination, examination
(discipline, module, final or graduation exam), OSPI (objective structured
practical exam), standardized test, control work, report (on practice,
students' research, etc.), coursework and diploma work, final qualification
work, laboratory work, mini-projects, portfolio, presentation, abstract,
situational tasks, simulation exercise, etc. [1, 4]. Modern didactics
distinguishes the following methods of control by the method of student's
competence evaluation: oral, written, test control, practical testing of
skills, observation [16].

The content, methods and forms of knowledge control are determined
following the didactic principles of control and evaluation of students'
academic achievements. There are six basic didactic principles for student
assessment and control [4]:

e thematic orientation;

* consistency;

¢ individual approach to each student;

e differentiation;

* objectivity;

¢ uniform requirements of the teachers of students' knowledge

assessment;

The criteria for students' knowledge assessment in the discipline
should reflect the student's achievement of the result in discipline's
learning program, including knowledge levels, skills and competencies
that are defined in the educational qualification characteristics of
graduates of medical (pharmaceutical) higher education institution..

The methods of students' knowledge control in the discipline
significantly affect final control results, the possibility of their analysis



EUROPEJSKIE STUDIA HUMANISTYCZNE: Panstwo i Spoteczenstwo

and the statistical reliability of assessments. Control results of the
students' educational achievements are used to evaluate the effectiveness
of learning [14].

The purpose of this paper is to highlight the methodological
approaches in the control of students' academic achievements and
principles of assessment of students” knowledge and skills in discipline
"Biological Chemistry", which are aimed at the optimization of educational
process and improvement of professional training of the specialists in the
pharmaceutical industry.

As abasic discipline, biological chemistry is focused on the training of
highly qualified pharmacists and is one of the most important subjects in
the system of medical and pharmaceutical education. The ultimate goal of
mastering Biological Chemistry is to create a background of ideas about
the molecular level of the human body development and functioning,
biochemical mechanisms for the development of pathological conditions
in the body and their necessary correction with drugs. Biological
chemistry lays the foundation for studies of professional disciplines -
pharmacology, clinical pharmacy, pharmacotherapy, drug toxicology,
toxicology, forensic chemistry, etc.

The main goal of the Department of Pharmaceutical, Biological and
Toxicological Chemistry of O.O. Bogomolets National Medical University
(NMU) is the training of specialists competent in biochemical mechanisms
of metabolism and energy regulation and ways to ensure normal cell, organ
and system functions in living organisms, development of pathological
processes in living organisms and principles of their correction using
pharmaceutical preparations, which is of key importance for a future
specialist in medicine.

The curriculum of Biological Chemistry for the students of the Fac-
ulty of Pharmacy, specialty “Pharmacy, Industrial Pharmacy”, is consis-
tent with the working curriculum for training specialists of the second
(master) level of higher education, knowledge area 22 "Health Care" at
O. O. Bogomolets NMU, specialty 226 "Pharmacy, Industrial Pharmacy",
qualification "Master of Pharmacy", taking into account the educational
and qualification curriculum for the training of specialists of the second
(master) higher education level, Discipline 22 “Healthcare”, qualification
“Master of Pharmacy”, approved by Academic Council of O. O. Bogomo-
lets NMU. According to the working curriculum, discipline "Biological
Chemistry" is studied during semesters IV-V for 180 hours (70 hours of
practical work, 30 hours of lectures and 80 hours of independent work).
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The curriculum includes baseline, current, intermediate and final
controls of students' knowledge and skills throughout the course of
discipline "Biological Chemistry". The list of the types and methods
of control, means of diagnostics of students' knowledge, criteria for
evaluation of individual forms of knowledge control and a scheme of
point calculation and distribution are presented in the relevant sections
of the curriculum of discipline "Biological Chemistry".

The Department of Pharmaceutical, Biological and Toxicological
Chemistry of O.O. Bogomolets NMU has developed different educational
and methodical materials to facilitate the controls of the academic
performance of the students of the Faculty of Pharmacy: a list of theoretical
questions in the discipline, tests of different levels of mastering, structured
writing tasks, situational tasks, a list of practical skills that a student must
complete upon graduation. The website of the Department presents most
of the above-mentioned materials and methodological considerations for
preparation for practical classes in biological chemistry for the students of
the Faculty of Pharmacy, which contain tasks for independent work and
self-control of knowledge on the topic of the classes. At the same time,
the tests for the control of the baseline knowledge, which are constantly
updated and complemented, are not in open access. To deepen the
theoretical knowledge of students in the course of Biological Chemistry
and prepare for the Unified State Qualification Exam (USQE) in specialty
“Pharmacy, Industrial Pharmacy” “Step 1. Pharmacy”, current and final
control of knowledge of biological chemistry, the staff of the Department
of Biological Chemistry have prepared a manual, “Biological Chemistry.
Test tasks with explanations for students of the Faculty of Pharmacy”.

Baseline (zero) knowledge control is used at the beginning of the
practical training in biological chemistry to check the level of knowledge
of the students in related disciplines necessary for mastering the discipline
that the student is studying. Normally it is carried out in the form of a test
paper. The results of the baseline control are not taken into account in the
student's current learning as they are only for the teacher.

Current control is a means to detect a degree of mastering of learning
materials. Itis carried out at each practical session according to the specific
objectives of the topic to check the degree and quality of the mastering
of the material being studied. Students' current learning activities are
monitored using such tools as computer-based testing, oral questioning,
structured written paper, situational tasks, laboratory studies and
interpretation of the results, and control of practical skills.
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Intermediate controlis the evaluation of the student's knowledge of the
content module program material, obtained during the implementation
of certain types of work in practical classes in biological chemistry and
independent work during the semester. It is conducted in the form of an
intermediate certification based on the result of the current training in the
last practical class in the semester.

The final control is carried out upon completion of the study of
the discipline to assess students” knowledge, skills and competences in
biological chemistry and is conducted in the form of an exam. The purpose
of the exam is to check the students' level of knowledge by the volume,
quality and depth of the subject of the discipline, and the ability to apply
them in practice.

When monitoring and evaluating students' academic achievement
at the Department of Pharmaceutical, Biological and Toxicological
Chemistry, standardized test control is preferred, using a variety of
test tasks: multiple-choice recognition, compliance, sequence, design,
classification, and other tests. Test control has become one of the priority
means of the formal control of knowledge in the modern educational
process, it is widely used at various stages of education, and is a leading
method in the assessment of the quality of knowledge in higher medical
(pharmaceutical) educational institutions [10].

The following functions are performed as a form of control tests [14]:

¢ diagnostic - reveal the level of knowledge;

¢ educational - stimulate the cognitive activity of students;

e disciplinary - discipline students, help to identify and overcome

learning gaps.

Standardized test control has significant advantages over traditional
control methods [7, 8]:

* quality of knowledge and skills of students of the whole group can

be checked for a limited time;

¢ control of knowledge, competencies, and skills is performed at the

necessary, pre-planned level;

* knowledge and skills of students are evaluated objectively;

e student's attention is fixed not on the formulation of the answer,

but on the understanding of its essence;

e students’ self-control of their own educational and cognitive

activity.

However, test knowledge is known to have drawbacks [7, 8]:

* probability of random choice of correct answer;
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¢ the ability to evaluate only the final result (right-wrong) in closed-

type tests, and the process that led to this result is not disclosed;

* standardization of thinking;

* lack of speech development;

* alarge amount of time to complete the required number of tests.

When developing test tasks, we meet the general requirements [15]:

¢ the content of the test and the number of test tasks should be

consistent with the purpose of the test;

¢ formulate tasks clearly and briefly;

* avoid the use of expressions and words that are unintelligible for

students;

¢ follow the rules of grammar and punctuation;

¢ avoid interrelated tasks where the content of one task prompts the

answer to another;

* avoid inadvertent prompts in tasks and answers.

Another important form of students' knowledge and skill control at
the Department of Pharmaceutical, Biological and Toxicological Chemistry
is written answers to situational tasks. Certain situations serve as certain
examples of ideas and generalizations for students, provide a basis for
a high level of abstraction and thinking, interest and admire, help link
learning to real-life experience, and provide a basis for the effective use of
knowledge and skills in the practice of future pharmacists. This exercise
teaches students to ask questions, to distinguish facts from opinions,
to identify important and minor circumstances, to analyse and make
decisions. Equally important is that reviewing, discussing and solving
situational problems are the best way to prepare students for the Unified
State Qualification Exam (USQE) and the “Step 1. Pharmacy” license exam.

According to the normative documents, the student should develop
certain competencies and skills necessary for further professional
activity, to learn to transform the received information into their
own professional competences, i.e. a set of practical skills, methods
of activity, personal-psychological abilities to know the necessary
range of subjects and phenomena necessary for the implementation
of the productive professional activity in the field of pharmacy. The
most important link in the educational process at the department of
pharmaceutical, biological and toxicological chemistry is the acquisition
of practical skills (methods of qualitative and quantitative analysis of
the content of bio-organic compounds in biological fluids and tissues)
and gradual formation, professional skills in students, spectrometry,

10
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chromatography, etc. In the course of the laboratory examination, the
student should demonstrate the necessary knowledge of laboratory
ware, equipment and competence to work with them to assay-specific
samples, the skill to register and analyse the data obtained, and the skill
to interpret the results of the practical work.

The training achievements of students in biological chemistry are
assessed following the criteria developed by the department for the
evaluation of the results of students' current activity, taking into account
all stages of practical training:

* evaluation of the solution of test problems;

¢ evaluation of the student's oral response;

¢ assessment of the solution of situational problems;

* assessment of the implementation of a practical skill or knowledge.

For each training stage the student receives a score of “5-4-3-2", from
which the teacher determines the arithmetic average score, which is
translated into points according to the distribution, which was conducted
by the department at the beginning of the discipline study. If the mean
arithmetic score is 2 for the class, this equals to 0 points.

The student has the opportunity to get acquainted with the control
results, to analyse the accomplishment of tasks and mistakes. The teacher
should explain why a particular score is given. A student considers a
score objective only upon adequate argumentation.

The educational topics that are assigned by the discipline curriculum
as students' independent work in the extra-curricular time should also
be assessed.

The department also credits the students with additional points for
participating and receiving prizes in the All-Ukrainian Olympiad and
other Olympiads in academic disciplines.

The assessment of student achievement in the discipline “Biological
Chemistry” is rating and is ranked using a multi-scale score as the sum of
points for current activity and examination and is determined according
to USQE and the scale adopted in Ukraine [9].

The results of the study course “Biological Chemistry” include
special (professional, subject) competencies: the ability to explain the
biochemical mechanisms of pathological processes in living organisms
and the principles of their correction by pharmaceuticals, to plan and
perform biochemical laboratory tests; to interpret results of biochemical
laboratory tests to assess the physiological state of the human body; to use
reference and methodological literature.

11
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Thus, the method of control of students” knowledge, skills and
competences in biological chemistry at O.O. Bogomolets NMU
Department of Pharmaceutical, Biological and Toxicological Chemistry
is adapted to the modern pharmaceutical education conditions and
is aimed at the development of professional competence and further
professional activity of future specialists in the pharmaceutical field. To
evaluate students’ preparation adequately, complex, diverse methods
of control and assessment should be used with an optimal and creative
approach to their use depending on the didactic purpose, the content
of the educational material, the level of students' awareness and their
intellectual development. To increase the efficiency of the educational
process, more attention should be paid to internal monitoring at the level
of the higher education institution, and not only to rely on the results of
the USQE and “Stepl. Pharmacy” license exam.
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Abstracts

HIDKEHKOBCBKA IPMHA, KY3HELIOBA O/EHA, HAPOXA
BIO/IETTA. KouTpoan AKOCTi 3HaHL 6ioaorigHoi ximii y mpo-
neci popmyBasHa MpodeciitHOI KOMITETEHTHOCTi MariOy THbO-
ro mposizopa. [1posidtoro memoto npogdeciiinoi nidzomosku papmaie-
BMUMH020 NPAUISHUKA € POPMYSAHHS CUCTIEMU NPOPECTUHUX YMIHD ma
HASUUOK, U0 CKAADAOMb 0CHOEY MAtldymvoi npodeciiitiol disAbHOCHI.
Y 368"93KY 3 UUM, 8AKAUE0I0 YMOGOIO MiQGULLeHHS AKOCHT 1i020MO6K U
CNEYIaAicmié € Po36UMoK i 600CKOHAAEHHA POpM 1 Memodi6 KOHMPOALO
aKocmi HASUAAbHUX JocsizHeHb cmydenmis. B cmammi docAidxeni Ou-
0aKMUMHI NPUHUUNU KOHIMPOAIO AKOCHT SHAHD, 6UCEIMACHT MEMOOUYHT
1i0x00u 00 KOHMPOAIO HAGHAALHUX J0CSZHEHD CYJeHmi6 ma NpuHYuny
OUTHIO6AHHS SHAMD, 6MIHD 1 HAGUHOK cmydenmis 3 OucuunAinu «bioro-
2MHA XIMISl», KT CHPAMOSAHT HA ONMUMI3AUTIO HAGUAALHOZO0 NPOlecy i
nidsuuyerts edexmugrocmi npogeciiiioi nidzomosku Ppaxisiyic papmae-
6MUUHOT 2aAy3i. JAd 00’ €KMUEHOT 0UiHKY 3HAHD, 6MIHD | HABUUOK CTTY-
denmis HeoOXiOHO 3ACOCO8Y6AMU KOMNAEKCHI, PISHOMAHIMHI Memodu
KOHMPOAIO 1 OUIHI06AHHS, A0eK6AmHo i meopuo nidxodumu 00 ix 6uKo-
PUCTAHHS 3AAEKHO 610 OUOAKMUUHOT Mem, SMICHY HABYAALHO20 Mamie-
piary, pisHs KomnemeHyii i iHMeAeKmMYarbHoz0 PO3GUMKY CH1ydeHmis.
AAs nideunerts epexmusHoci HAGHAAbHO20 npotecy nompioHo oirvuLe
y6azu npudiAsimu MOHIMOPUHZY 3HAHL CIMYOeHIMI6 HA Pi6HT 6UL4020 HA-
6UAADHO20 3aKAADY.

Katouoei caosa: konmporv Sxocmi 3HAHD, OUTHIO6AHHA 3HAHD, NpoPe-

CIILHT KOMNEmeHmHOCMA.

HMXEHKOBCKAA MPUMHA, KY3HEIIOBA EJAEHA,
HAPOXA BIMO/ETTA. KoHTpoab KadecTBa 3HaHMiI O10A0-
IMYeCKOM XVMMI B Imponecce ¢opmmposaums mnpodeccro-
HaAbHOJM KOMIIETeHTHOCTI Oyaymiero Imposusopa. Bedyuiei
UeAbI0  NpoPeccUoOHANLHOI 10020M06KY  (PapMal,ecmuueckozo padon-
HUKA A6AAeMCs HopMUposaue Cucmemol npoPeccuoHarbHblx YMeHuil
U HABLIKOS, COCMABAAIOULUX OCHOSY Oyoyuielt npodeccuonHarvHoii des-
meAvHOCIU. B €653 ¢ amum, 6aXHOIM YCAO6UEM NOGbIULEHUS KAYECHI6a
10020M06K1Y CHEUUAAUCHIOS S6ASMCS PASSUINUE U CO6EPUIEHCTNE06aAHIE
Popm U Menodos KOHMPOAs Kauecmea 3HAHUL cmydernmos. B cmamuve
uccAedosanvl dudakmudeckue nPUHYUNbl KOHMPoAs Kauecmea 3Hanui,
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ocseuiervl Memoduveckue 100xodol K KOHMPOAIO SHAHUTL CIYJeHos U
NPUHLUNGL 0LeHUBAHUS SHANULL, YMEHUI 1 HABDIKOS CIYOeHIN06 10 Ouc-
yunaute «buorozuveckas Xumus», HANPASAEHHble HA ONHUMUSALLIO
y1ebHoz0 npouecca u nosviteHus IPPHexmueHocmu npoPeccuoHarbHoll
10020MO6KY CELUANUCTIOE PAPMAULSHIULECKotl ompacAu. JAd obvek-
MUGHON OUeHKU 3HAHUE, YMeHUL U HABLIKOE CHIYOeHINo8 1HeobX00UMo
NPpUMeHAMDb KOMNAeKCHble, pasHoo0pastivle Menodvl KOHMPOAS U OUeH -
6aMiisl, A0eK6AMHO U MEOpUecKy N00X00UMb K UX UCHOALI06AHUIO 6 3A6U-
cumocmu om OudAKmMuLeckou 1eAu, cooepXanus yuedHozo mamepuard,
YPOBHSL KOMNEemeHUU 1 UHMEANEKTNYAALHO20 PA36UMUs CrmydeHimos.
Ars nosvierus apdexmusHocmu yuedHoz0 npovecca HY* KHO YIeAsno
00AblULe BHUMAHUS MOHUINOPUHZY SHAHULL CHTYOeHITIO6 HA YPOGHE 6bICLLE20
yuebHo20 3asedeHus.

KAatouegvie cAosa: konmporb sHamuil, ouerusaie sHanuii, npogpeccuo-
HAAbHDLE KOMNemeHMHOCTIY.

NIZHENKOVSKA IRYNA, KUZNETSOVA OLENA, NAROKHA
VIOLETTA. Control of biological chemistry knowledge in the
process of gaining the professional competences by future
pharmacists. The main goal of training a professional pharmacist is to
develop a system of professional skills and competencies that form the basis
for future professional activities. Therefore, in order to raise the quality of
specialist training, an important condition is to develop and improve the
forms and methods of quality control of students’ academic achievements.
The article explores the didactic principles of knowledge quality control,
highlights the methodological approaches in the control of students’
academic achievements and principles of assessment of students’ knowledge
and skills in discipline "Biological Chemistry”, which are focused on the
optimization of educational process and improvement of professional
training of the specialists in the pharmaceutical industry. For sake of the
unbiased assessment of students” knowledge and skills, the complex and
diverse methods of control should be used with an adequate and creative
approach to their applications, depending on the didactic purpose, the
content of the educational material, the level of students’ competencies and
their intellectual developments. In order to increase the efficiency of the
educational process, more attention should be paid to internal monitoring
at the level of the higher education institution.

Keywords: knowledge control, knowledge assessment, professional
competencies.
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NIZENKOWSKA IRYNA, KUZNECOWA OLENA, NAROCHA
WIOLETTA. Kontrola jako$ci znajomosci chemii biologicznej
w procesie formowania profesjonalnej kompetencji przysztego
farmaceuty. Gféwnym celem szkolenia zawodowego pracownika
farmaceutycznego jest ksztaltowanie systemu umiejetnosci zawodowych,
ktére stanowiq podstawe przyszlej dziatalnosci zawodowej. W zwiqzku
z tym waznym warunkiem poprawy jakosci ksztatcenia specjalistow jest
rozwdj i doskonalenie form i metod kontroli jakosci osiggnie¢ akademickich
studentéw. Artykul bada zasady dydaktyczne kontroli jakosci wiedzy,
wyjasnia metodyczne podejscia do kontroli osiqgnie¢ edukacyjnych
studentow oraz zasady oceniania wiedzy, znajomosci studentéw
dyscypliny ,,Chemia biologiczna”, ktérej celem jest optymalizacja procesu
edukacyjnego i doskonalenie szkolenia zawodowego specjalistéw z branzy
farmaceutycznej. Aby obiektywnie ocenic¢ wiedze, umiejetnosciikompetencje
studentéw, nalezy zastosowac zloZome, réinorodne metody kontroli i
oceniania, odpowiednio i kreatywnie je wykorzysta¢ w zaleznosci od celu
dydaktycznego, tresci materiatéw edukacyjnych, poziomu kompetencji
i rozwoju intelektualnego studentéw. W celu zwigkszenia efektywnosci
procesu edukacyjnego nalezy zwrdcic wigkszq uwage na monitorowanie
wiedzy studentéw na poziomie szkolnictwa wyzszego.

Stowa kluczowe: kontrola jakosci wiedzy, ocena wiedzy, kompe-
tencje zawodowe
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