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Abstract

Improvement of the natural-science higher education, and chemical education in particular, is
impossible without evaluation of its quality. One of the criteria of education quality is academic
achievements of the students. The experience of using the rating score system for evaluating of the
students' academic achievements, accumulated at the Chemistry Faculty of the Belarusian State
University (BSU), is discussed. The results of the analysis of students' progress at the Chemistry
Faculty of the BSU in the discipline "Inorganic Chemistry" in 2014-2019 showed that the use of the
rating system give objective information about the degree of success of students’' training.
Keywords: academic achievements, chemistry teaching, education quality, rating score system.

Introduction

For almost 20 years of the implementation of the Bologna process in Europe,
significant progress has been made in generation of common terminology, methodology
and system of goals and objectives for the formation of general educational and
professional competencies settled by educational standards. The European Credit Transfer
System (ECTS) and the European Credit system for Vocational Education and Training
(NCVET) are widely used in some countries. These systems are designed to ensure
transparency, attractiveness and competitiveness of higher education. At the same time
different countries use their own systems for evaluating students’” academic achievements
(Egemberdieva, 2012; Guskey, 2014; Hoge, 1989; Linn, 2001). Grades can be assigned as
letters (for example from A to F), as a range (for example from 1 to 10), as a percentage
of a total number of questions answered correctly, or as a number out of a possible total
(for example out of 20 or 100). Rating score system in a separate subject and an evaluation
of students' achievements in general became rather widespread in educational process. In
some countries, all grades from all period of education are averaged to create a grade point
average (GPA).

The main aim of the research was: to summarize the experience of using the rating
score system for evaluating of the students' academic achievements, accumulated at the
Chemistry Faculty of the Belarusian State University (BSU), to analyze the relationship of
the accumulated rating score with the students' educational achievements, to evaluate the
effectiveness and prospects of using of the rating in the educational process in chemistry.
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Research Methodology
Sample Selection

The results of academic performance in the discipline "Inorganic Chemistry" in the
group of students of the specialty "Chemistry of medicinal compounds" of the Chemistry
Faculty of the BSU in 2014-2019 were analyzed.

The interview of 20 lecturers and teachers in 2009, 28 lecturers and teachers in
2012 and 18 lecturers and teachers of higher school in 2019 year was held. Their opinions
about problems in using of the rating score system and meaning of this system for students’
academic success was ascertained.

Instrument and Procedures

To solve the assigned tasks the following research methods were used:

e analysis of the scientific publications, documents,

e studying of the academic achievements of students,

e interviews with teachers,

e questionnaire of students to receive a feedback on some problem of using rating
score system.

Data Analysis

The analysis of data obtained was done according to the procedures which were
developed in BSU and is described below.

Research Results
Rating Criteria

Since the late 1990°s, work has been carried out at the Chemistry Faculty of the BSU
to develop, test and implement a rating control system for student’ academic achievements
(Karataeva, 2006, Vasilevskaya, 2009). One of the features of the used rating system is
the possibility of varying of its several parameters. These parameters are: the maximum
and valid number of points for each control activity, and their time constraints. The value
of these parameters is chosen by the department that ensures teaching of the appropriate
disciplines. The main parameter of the system is the number "P", which is equal to the sum
of the maximum points for control students’ activities; it is also equal to the maximum
possible current rating. For a particular discipline, the rating can be conducted on any
arbitrary scale, but the final rating is expressed in % from the maximum number of points
(that means, on a 100-point scale). Since Belarus adopted a 10-point system of assessment,
the student's semester rating is transferred to a 10-point scale with rounding in favor of the
student.

Here are some examples of rating calculation.

Example 1. Inorganic Chemistry. Students study this discipline during two semesters.
Therefore, the criteria for calculating the rating in each semester are slightly different.
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In the first semester, we take into account the following rating parameters.

Exam for each topic — 30 points. The number of tasks in the exam is determined
by their complexity, with each task being estimated from 3 to 10 points. In a variant of
work, for example, there may be three tasks of 10 points each or six tasks of 5 points each.
This approach allows implementing standards-based grading (SBG) that breaks down the
subject matter into smaller “learning targets” (Guskey, 2013). SBG focuses on learning
and helps to increase achievement. At the same time, students can choose a work option.
In total, there are 6 such exams per semester and the total amount of points is 180.

Exam for the total course — 30 points (6 tasks, 5 points for each task)

Active participation in practical classes (seminars) on the topic — from 1 to 5 points.
A total of eight topics — 50 points.

Work on a laboratory workshop — 50 points (low rating of this type of work is related
with the lack of sufficient skills of work in chemical laboratory of first-year students).

Maximum number of the points for the semester is 370.

In the second semester for the same discipline, the approach to calculating rating
points is changing; the importance of a laboratory workshop is growing. Students perform
individual tasks on the synthesis of inorganic compounds by known methods (a total of
8 syntheses of 10 points each). The test synthesis is provided at the end of the semester:
students independently find the method, discuss it with the teacher, perform the synthesis
and study the properties of the obtained substance (20 points). The laboratory workshop is
estimated at 100 points.

Examination in this semester is estimated at 160 points, participation in practical
classes (seminars) — 20 points, colloquiums — 40 points. Maximum number of the points
for this semester is 320. Students can receive an additional 20 points for participating in
the conference.

Example 2. Professional communication in Chemistry.

Work in group (attendance of the classes, work at seminars, participation in the
discussions etc.) — 20 points.

Writing of a CV — 10 points.

Preparation and justification of a scientific project — 30 points.

Making a bibliographic list of references — 10 points.

Abstract of a scientific article in two languages (Russian, English) — 10 points.

Summary of a scientific article in three languages (Russian, Belorussian, English) —
10 points.

Preparation of a presentation — 10 points.
Maximum number of the points for the semester is 100.

Student's Semester Rating, Final Grade and GPA

The final grade for the discipline is an integral factor, which is formed on the basis
of the student's semester rating and exam mark. The contribution of the rating to the
final mark in the discipline may vary by the decision of the department depending on the
specifics of the academic discipline and may range from 30 to 60 %.

For example, in the discipline “Inorganic Chemistry” a semester rating is included
in the final mark with 0.3 coefficients, and the mark for the exam is with 0.7 coefficients.
The final mark for the discipline is determined by the equation:

FM =Px0.3+Ex0.7

where P is the current rating and E is mark for the exam in al0-point scale.
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It is important to note that if a student receives an unsatisfactory grade for an answer at the
exam (below 4 points from 10), current rating becomes equal to zero and is not taken into
account in the final grade.

As an example, we present the results of the analysis of academic performance in
the discipline "Inorganic Chemistry" in the group of students of the specialty "Chemistry
of medicinal compounds" of the Chemistry Faculty of the BSU. The table 1 shows the
rating score (P), the mark for the exam (E) and the final mark (FM) in Inorganic Chemistry,
obtained by them in spring 2017, as well as the GPA based on six passed exam sessions.

Table 1. Rating score for group of students of the specialty "Chemistry of medicinal
compounds'.

Inorganic Chemistry, spring 2017 GPA based on six
No. Name i
P E ™M pass?;ue;(ea;:) :;;smns

1 Anna B. 7 5 6 6.6

2 Andrej B. 9 9 9 8.9

3 Margarita B. 6 4 5 6.5

4 Olga V. 7 7 7 7.3

5 Anna V. 9 9 9 9.2

6 Anna G. 7 6 6 7.2

7 Alesia G. 8 7 7 6.5

8 Karolina D. 5 5 5 expelled

9 Victoria D. 8 9 9 8.0

10 Andrej Z. 9 9 9 9.0

11 Dmitry Z. 7 4 5 6.5

12 Margarita K. 5 5 5 6.1

13 Felix L. 6 7 7 5.8

14 Eugenia L. 7 9 9 8.8

15 Elena M. 7 7 7 6.7

16 Anastasia P. 6 5 5 59

17 Natalia S. 7 7 7 6.8

18 Yana T. 5 4 4 5.5

19 Aleksandra S. 6 4 5 expelled
20 Ksenia S. 5 6 6 5.8

As follows from the data above, most of the students have a good correlation between
the current rating score and the grade given by the examiner (P-E<1).For some students
(Margarita B., Dmitry Z., Aleksandra S.) exam mark turned out to be significantly lower
than the current rating, but the presence of a higher rating score allowed slight increasing
of the final mark.
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Opinion of Students

In an interview in May 2019 3-years students of the specialty "Chemistry of
medicinal compounds" noted that:
e the rating system stimulates to work systematically,
enhances the objectiveness of the final mark,
helps to find gaps in education before the exam,
reduces anxiety and psychological tension during the preparation for the exam.

Opinion of Lecturers

In an interview the lecturers were asked to choose merits and drawbacks of the
rating system. Interviewing was held in 2009, 2012 and 2019. The results and trends of the
change of lecturers’ answers are presented in Figures 1 and Figures 2.

Merits of the method, % of the interviewed
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process
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Increases student confidence in the final grade )
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the course
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Figure 1. The opinion of teachers about the merits of the rating score system.
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Drawbacks of the method, % of the interviewed
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Figure 2. The opinion of teachers about the drawbacks of the rating score system.

Interesting turns out to be comparison of the rating score and the average grade point
(tablel): the average grade correlates well with the rating mark that reflects the student’s
work in the semester than with the exam mark. Two possible reasons can be noted here:
the subjective demands of a particular examiner, when the grades in a discipline become
slightly lower than the average weighted performance; or a decrease in students' excitement
at the exams by the end of the third year, which leads to a gradual leveling of their exam
marks with rating points of the current knowledge shown in a more relaxed atmosphere.

Similar rating calculation systems are used to assess students’ academic achievements
in other disciplines studied at the Faculty of Chemistry (Kondrev, 2018, Savitskaya, 2006),
and generally correspond to the Regulation on the rating system for assessing students'
knowledge of the discipline at BSU (https://www.bsu.by/main.aspx?guid=13831).

It should be noted that rating can also be determined by:

o reflecting student performance in all subjects studied in this semester;

e for a cycle of related disciplines studied during a certain period;

o reflecting the performance of the student as a whole during a period or for the

entire duration of the training (integrated rating).

At the same time, the integrated rating can be expressed as the GPA.

As can be seen from the results of the lecturers' interviews (fig. 1 and fig. 2), their
opinion regarding the use of the rating system to assess students' academic achievements
has changed throughout the study. In an interview in 2009-2012, lecturers focused on
the difficulties associated with coordinating of the approaches and educational methods,
developing of regulatory documents, and preparing of a single bank of tasks. In recent
years, the merits of the rating system are noted more often, in particular, ensuring of
end-to-end planning of academic work on the discipline, the ability to adjust the speed
of studying of certain topics, the ability of quick respond to questions that are not well
understood by students, etc.

The rating system for assessing academic achievements of students used at the
Faculty of Chemistry of the BSU is in constant development. Recently, the issue of an
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approach to assessing students' work using active innovative teaching methods (Bryan,
2019, Sambell, 2013) requires further improvement.

The next step in the development of the system used will be to define a feedback
procedure that allows you to evaluate the quality of implementation educational programs
at the faculty in general and the use of innovative educational technologies in particular.
The experience gained in the countries of the European Union (Kwiatkowski, 2018;
Measuring Innovation in Education 2019) will be very useful here.

Conclusions

The experience of the Chemistry Faculty of the BSU showed that the use of the
rating system for evaluating of academic achievements requires from the students to work
on the course material continually, rather than occasionally; stimulates more intensive
work of strong students, introducing an element of competition, on the one hand, and,
on the other, contributes to greater confidence during final control for weak students who
regularly work during the semester.

The introduction of a rating system for evaluating academic achievements is
effective, taking into account the incentives, which it provides for students: differentiated
and personalized scholarships, allowances for scholarships, grants for training; advantage
in the selection of disciplines of choice with a limited number of places; recommendations
for foreign academic trips; placement to a postgraduate course and the benefits when
choosing a job.
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