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_ INIRODUCTION

Students of all chemically focused study programmes at Faculty of Science of
Masaryk University in Brno finish their bachelor studies by defending the final
thesis and passing the final state exam. This exam has a form of a written
achievement test. The test is composed of five parts where each section covers
a different area of chemistry.

In the spring term 2022, the abnormally low pass rate of bachelor students
of Chemistry Teaching at final state exam occurred. For this reason, the
Inquiry was launched to map the situation and identify the causation.

____ RESEARCH MEIHODS

Within the case study, two research methods were used:

Statistical analysis of the test results

 only results of Chemistry Teaching students were analysed

» determining the location and scale parameters of the test and its
Individual sections

» determining difficulty and sensitivity of each test part
and the individual test tasks

Questionnaire survey for involved students

» expression of experience, opinions and feelings related
to their present study at the university

» questions dealt with overall assessment of the study
and also with evaluation of individual core subjects

» some of the questions were focused on implementation
of distance learning during the Covid-19 pandemic

Characterisation of analysed test:

» exam test consists of five parts — inorganic, analytical, physical,
organic chemistry, and biochemistry
» each area Includes tasks for 8 points, and hence maximum score
IS 40 points
* Inorganic, analytical, physical chemistry and biochemistry parts
are composed of multiple-choice tasks
» organic chemistry section is composed of open-ended tasks
(drawing structures)
» 20 students of Chemistry Teaching took part
* limit for passing the exam is 45 % In total, i.e. 18 points

Comment to analysed test: The final state exam in 2022 was held in two dates. In
February, when 6 students of Chemistry Teaching took part and in June, when 20
students took part. Therefore, the statistical analysis deals only with the results of
June test variant when majority of students attended.

Characterisation of used questionnaire:

» questionnaire consists of 18 items

* items Involve Likert-type scale, dichotomic (yes/no), open-ended,
and multiple-choice questions with multi-select answers

» 18 respondents (out of 26 students) participated

* responses are anonymised
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_ RESULIS AND DISCUSSION

Distribution of overall score shows that only 9 students successfully passed the
final state exam test. Unfortunately, remaining 11 students failed. Basic location
and scale parameters of the test are following:

 arithmetic mean: 18.58 points

* median: 17.70 points

» standard deviation: 3.19 points

o coefficient of variation: 0.172,1.e.17.2 %

Distribution of overall score (sum of all five parts)
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Regarding individual sections of the test, it was obvious that the difficult fields for
students were biochemistry and inorganic chemistry. Average score of both
mentioned areas were significantly under the 45 % (3.6 points).

Local parametersof individual parts of the test
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Especially in the case of biochemistry, the analysis revealed further problems.
Determined values of the coefficient of discrimination for tasks from this section
are very low (average value is close to zero). It means that this part of the test
does not have an abllity to discriminate, and hence Is not sensitive. This indicate
that some students might even reply in a random manner.

Based on questionnaire replies, we were able to identify several trends In
opinions of participating students. In terms of distance learning during Covid-19
pandemic, students experienced the loss of both internal and external motivation.
They also mentioned problems with concentration and holding attention. This
finding corresponds with the results published in articles focused on education at
universities via distance learning (mentioned in References).
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With regard to impact of Covid-19 pandemic, students also stressed out the
negative effect of distance learning on the level of knowledge and skills they
gained from individual core subjects.

Choose factors which, in your opision. influenced your bachelor study
of chemisty and were also connected to Covid-19 pandemic

Evaluate the impact of Covid-19 pandemic
on the level of knowledge and abillities
you gained from following subjects:

Yes — the factor influenced my study and was also connected to Covid-19 pandemic

No - the factor did not influence my study --  maximum negative influence

0 without any influence

Loss of internal motivation for study -- H Yes B No ++ maximum possitive influence
H--- EH-- EH- E0 E+ HNH++ H+++
Loss of external motivation for study _-
G eeeee I ChemiStry --
Loss of determination to become a teacher ._

Problem with holding attention during distant learning _-

Loss of interest in chemistry
Inorganic chemistry |

Inorganic chemistry |l

Insufficient technical equipment ._
Health and personal issues of closed relatives ._
Problem with switching to university system of education I—

Comment to the graph on the right: Involved students attended the subjects
General chemistry and Inorganic chemistry | during first term of their study before
Covid-19 pandemic.

_ CONCLUSION

The results obtained from both research methods were compared and
summarised. Subsequently, several modifications concerning organisation of
final state exam and content of the used tests were suggested. As an illustration,
the optimisation of test construction in biochemistry part was proposed. The
reason was that both statistical analysis and questionnaire survey pointed out
problems related to this area of test.

After discussions between organisers of exams, some of the proposals were
accepted and introduced. In this and following years, we are planning to continue
gathering data to evaluate impact of the implemented changes, formulate further
conclusions, and potentially suggest another optimisation.
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