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EXPERIMENTS SAFETY - THE STATE OF ART
AT SCHOOLS IN CZECHIA

Abstract: Chemistry experiments have been an issue of digdussion for more than fifty years now. Though
there are many who hold a stand-offish positioarehs a general notion chemistry experiments eitér belong

to chemistry instruction. In this study, attentigas given first to the frequency that Czech teachéboth lower
and upper-secondary schools use experiments, déaboss, laboratory work etc. A random, generalisa
sample of 354 teachers filled in a questionnairbe Tesults showed experiments are used only seldom
at lower-secondary schools and lyceums, more fratjuat grammar schools, yet just “at least ongaamth”.
Safety showed as one of the barriers. The teaehgnessed general knowledge about a norm whichredkie
topic, however in their further responses they esped a lack of awareness of the compounds theliersts are
allowed to work with. These findings are a call foeasures such as: developing a database of vesltided
procedures including safety regulation remarks singlified, easy to follow list of up-to-date rdgtions.

Keywords: Chemistry experiment, science instruction, safetyes, teachers’ attitudes

Introduction

The topic of experimental activities in chemistigueation has recently been given
attention especially thanks to the Journal of Cleaintducation’s special iss@&hemical
Safety Education: Methods, Culture, and Green Cheynfrom January 2021, as well as
a special issue calletlew Visions for Teaching Chemistry Laboratagnounced in
October 2021. Moreover, a wave of reports on erpemtal activities’ performance in
various teaching conditions during the pandemicinadly re-opened the issue of chemistry
experiments’ importance. A closer look at the &tere (see below), nevertheless, reveals
an interesting discrepancy. On one hand, therddsgeneral notion that experimental
activities are crucial for chemistry education. ta other, a significant number of authors
guestioned such activities’ effectiveness and dkieréfore the reason for their presence in
chemistry instruction.

In traditional settings, a teacher's monologue ¢eatlidents’ listening (filtering) and
note-taking. When watching a demonstration, watgliveir teacher conduct an experiment
or conducting an experiment themselves, studeatXst are different, and so are their
learning opportunities. On the contrary, in a shie®ntred setting, the teacher only drops
a question (sometimes not even that) and studentogvork. Naturally, during activities
of experimental nature, students’ performance differs greatly. It is therefore important
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to distinguish among their different types, whick asually hidden under several labels in
the literature. Abrahams and Millar [1] used thentepractical work’ to describe the
science instruction method as an ‘experiment’, ipaldrly in philosophy of science,
generally taken to mean a planned interventiorhé rhaterial world to test a prediction
derived from a theory or hypothesis (p. 1947). Téven ‘laboratory work’ describes only
one of the organisational forms usually associat#ll a specialised classroom. Probably
the most established distinction in this respect meesented by Banchi and Bell [2] who
defined confirmatory, structured, guided and opequiry based on the amount of
scaffolding given to students. This definition ss\the student experiments; however, it
does not specify a teacher’s - is she supposedavide the question, methods/tools or
even results? The same can be appliedether demonstrationdDoes it only show
a reaction or a phenomenon which supports the yhdmy just explained? Is it (just)
a show which entertains, attracts, amazes stutbeimtdoes not bring any learning gain? Or
does it initiate students’ thinking, hypothesisnfiatation, observation or problem-solving
skills with other intervening parameters being colfed by a teacher? The learning process
towards the goals of science/chemistry educati@bigous. Why not employ experimental
activities in everyday chemistry instruction?

As the aforementioned is not always distinguishgddsearchers, the terpractical
work will be used to describe all activities of expegimtal nature in chemistry teaching in
this paper.

The splendours and miseries of experimental work

At the beginning of the previous century, Smith fB8¢ntioned that chemistry topics
should be generally presented to students firsutn textbooks, then laboratory exercises.
Herewith, students know most of the experimentatkwesults before it is performed.
From a contemporary perspective, they get a littental training and are dependent on
what others say and develop little ability to knfavthemselves.

In general, researchers [4-7] agree that labora@perience contributes to students’
interest and attitude towards learning scienceindestudents’ experience in science, and
might cause students to disengage from the sulgeza if it was poorly done [8].
According to Murray and Reiss’s research [9], stiusléind experiments enjoyable.

Recently, inquiry-based science education has becmadern in science education.
Promoted among others by Rocard et al. [10], tréthod is supposed to activate students
and have them walk in scientists’ shoes. Neversiseldespite it being promoted for more
than 15 years now, the tradition of so-called caaiks still persists (see [11]). Experiments
devised to exemplify chemical principles frequentipake no contact with the students’
experience and as such are not sufficiently imesm their consciousnesBherefore,
authors concluded that the purpose of the expetituens out to be unnecessary and the
method of executing it is inefficient. As early te 19" century, Rowland [12] claimed
that “in order to produce men of action, they mhestrained in action“. He explained that if
students study science, they should enter the dédmyrand stand face to face with nature;
they must learn to test their knowledge constaitliaboratory is used to train the mind in
right mode, to bring it in contact with the abselututh and to give it a pleasant and
profitable exercise. A more recent study [1] howeslgowed that, in most cases, practical
work activities provided to teachers are desigmed way strongly resembling the Smith’s
[3] notion criticised above.
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On the opposite side of the general notion thategrents are unsubstitutable,
Hofstein and Lunetta [13] already questioned théack-and-white” view of practical
work’s role in science education 40 years ago. H.ateese authors [14] revisited their
previous findings only to conclude the same. Indhme respect, Osborne [15] argued that
the role of practical work in science is overempged and misunderstood. Science is
distinguished by the fact that it is a set of ided®ut the material world and not by
empirical enquiry. The latter is only one of siylss of reasoning used to develop scientific
ideas in students’ minds. Osborne also mentionedlabk of clarity around the role of
practical work in science, often resulting in p@eoience instruction. And, until its role is
clarified, attempts to assess it are of little eaJ@i5]. Similarly, Hawkes [16] argued that
laboratory classes do not help students undergtamd chemical principles affect their
universe and that laboratory work did not make gnificant difference in information,
practical application, scientific attitude or labtory performance tests. On top of that,
Tobin [17] criticised the common “cookbook” stylan den Berg [11] reached the same
conclusions in his literature overview. They argubdt laboratory instruction needs to
enable students to construct their knowledge ofipheena, related to scientific concepts.
This is not achieved by students following a writet of certain steps. Bretz [18], in her
argument of little evidence of their impact, men#d the significant cost and time
investment stressing the hands-on importance ofraxents in chemistry instruction
needing to be better investigated before the masnspent.

Roehring and Luft [19] found five main constraintsachers’ understanding of the
nature of scientific inquiry, content knowledgedpgogical content knowledge, teaching
beliefs, concerns about management and studentsungh[20] provided a relevant
literature search and arrived at 11 major barrighich keep teachers from employing
inquiry-based laboratory work: lack of time, teacheliefs, lack of effective materials,
pedagogical problems, management problems, laegses, safety issues, fear of abetting
student misconceptions, student complaints, asssdsissues and material demands.
Boesdorfer and Livermore [21] mentioned the follogvilimits: teachers’ beliefs, teachers’
knowledge and curriculum materials. Some authods 21, 22] also name expenses as one
of the barriers.

From the lists of barriers, it is evident that soofichem overlap and have been taken
care of. However, some remain open. Artdej [23Jaisged the lack of experiments in
chemistry instruction with underprepared pre-sertieachers as far as safety knowledge,
skills and awareness are concerned. It is thisgrbowever, who needs the necessary
skills so they can successfully engage students [24s issue is even more thorny in the
stiffening safety regulations which (in one chemisteacher’'s career span) progressed
significantly from “not breaking glassware, not bimg holes in one’s clothing, and
keeping the occasional fire or explosion to a smsalle” [22] to detailed regulations
regarding compounds’ storage, manipulation and #ilscallowed concentrations of many
compounds students are allowed to work with. Régepapers about failings in chemical
compound storage [25], overlooking potential riskschemical reaction uncertainty in
Chinese materials [26] or challenges in safety madagement (70 % involving laboratory
chemicals posing a risk to the students) [27] waublished. In addition, Fivizzani [28]
pointed out with increasing attention to lab safefyestions about where and when should
it be done arose. He concluded that special copregsoting safety should be designed.



15€ Martin Rusek, Sohair Sakhnini and Martin Bilek

In this study, attention was given to teachersidigland safety issues. From this point
of view, beliefs translated to the frequency ofctesrs’ use of practical work, types of
experiments, feeling prepared for practical wor#t aafety issues are being addressed.

Chemistry education related safety issues in Czechia

The abovementioned resources suggest safety iaseame of very possible sources
of teachers’ reluctance to involve practical wanktheir chemistry instruction. In contrast
to the US Guidelines for Chemical Laboratory safetyschools [29], these issues are
partially named in the School Law [30], which veygnerally orders schools to create safe
conditions for their students. With respect to clsmy education, there is a Ministry of
Health promulgation 180/2015 [31] which preventslenaged students from working with
certain compounds and mixtures. Nevertheless, tiseee parallel promulgation 61/2018
[32] from the Ministry of Education which allowsustents to work with certain compounds
and mixtures under a teacher’s supervision. Thikemahe safety issues considerably
confusing. Apart from the above-mentioned, occupeti safety is also treated by a Czech
State Norm,CSN 01 8003, which defines safety issues, requirésnen equipment in
chemistry labs, including school ones. It also udels instructions for waste treatment,
storing chemicals etc. It is probably the only legaactment teachers can use to inform
their practice.

As a result, it is obvious that many teachers maygdnfused, and their reluctance to
include experimental activities in chemistry teachis partly justified by the confusing
safety measures. This rationale served as thenstgobint for a project, TL02000226
Evaluation of Safe Practice Teaching Practicesdno8ls, supported by the Technology
Agency of the Czech Republic. Its main goal is toduce videos of safe laboratory
practice from basic tool manipulation to chemistigperiments with detailed safety and
methodical comments. The background for the expmrindatabase was gathered via
research among Czech lower and upper-secondaryistngteachers.

Goals and methods

Research questions

This research aimed to map chemistry experimentlitons in Czech schools. It is

a follow-up to a previously published study [33]ielh mapped chemistry experiments

nature and frequency in schools. The following aesle questions were investigated:

RQ;: What is the frequency of experimental activiileghemistry instruction?

RQ,: How do teachers perceive safety issues with d=sgém chemistry experimental
activities?

RQ,: To what extent are teachers familiar with safesyms?

RQ,,, How do teachers evaluate their knowledge of gafeeasures in relation to
experimental chemistry activities?

RQs;: How do teachers perceive further education witbafety measures relating to
experimental chemistry activities?

RQs:: How frequently do teachers undergo safety-focusgtier training courses?

RQs,. How do teachers perceive pre- and in-servicehatraining in relation to safety
measures in chemistry experimental activities?
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The research questions were evaluated for theeegitoup of the study’s participants
and for their different groups based on their: stHevel, length of teaching practice,
second field of study, size of their school. Hymsihs were formulated to evaluate the
differences between the teachers in relation todsset in the RQs

Research tool

This study used quantitative methods with a questoe as a research tool.
It consisted of four major parts: Participants’ridécation, School experimental activities,
Safe experimental practice, Teachers’ recommenuatnd wishes. It was constructed and
piloted within the authors’ collective. Afterwardswas piloted with 18 chemistry teachers,
with only little changes being made in the item®rniulations. Subsequently, the
guestionnaire was transformed in the 1Ka app amd ttea selected chemistry teacher
sample.

Firstly, to map the lesson context, experimenttlaies’ frequency was ascertained:
e How often do you employ demonstrations/studentshathstrations or student

experiments?

Every chemistry lesson, at least once a week, angmnth, less than once a month,
don't include in my lessons.

Secondly, attention was given to safety issues. Ghestions targeted teachers’
knowledge of corresponding safety norms:
* How would you assess your knowledge regarding dtgmieducation safety

measures?

answer on a scale 1-5 very good to very poor.
« Do you know the norr@SN 01 8003 Safe work in chemistry laboratory p@licy

Yes, and actively follow it; Yes, but do not usgN, but | know it and; No, never
heard of it.
« When was the last time you absolved training fodtuse occupational health and

safety focused on work with chemicals?

Less than a year ago, max. 2 years ago, more tlyaarg ago, never
* Free comment on the topic

Study participants

This study targeted chemistry teachers in loweosdary schools (ZS), and
upper-secondary schools: grammar schools (G) arelitys (L) in Czechia. The sample
was stratified to be representative for particulestricts as well as teacher proportion at
different types of schools, while respecting thenimum sample size (according to
Raosoft14).

From the Czech Ministry of Education, Youth and Sgoaddress book [34], some
types of school were excluded: special schoolsstiga schools and all schools without
chemistry education or with a direct focus on chstri education. Further, the schools
were selected according to their location. At geldcschools, all chemistry teachers or
teachers who teach chemistry were addressed. hi, td66 teachers filled in the
guestionnaire, the whole questionnaire was compleye354 teachers (see [24]).
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Data analysis

The 1Ka app was used for primary analysis. Moreanded statistics were done in
IBM SPSS 26. With respect to the data’s naturegraparametric Kruskal-Wallis test was
used [35]. To evaluate the effect-sizayas used.

Results and discussion

The study’s respondents

A typical respondent - a chemistry teacher in Cizeelis a female teacher (81 %) with
a practice longer than 20 years (52 %) who hasgaedein chemistry education (76 %).
29 % of the teachers in the sample had a pracfie20lyears long, there were over 4 % of
teachers with less than 3 years of practice. Therse 13 % of teachers who studied
chemistry and almost 7 % of teachers who studiedattbn in different fields.

There were 65 % of lower-secondary, 47 % of gramstéwool and 5 % of lyceum
teachers in the sample - 79 teachers reported @ination of two types of schools
simultaneously.

Chemistry experiments in schools (RQ

All the observed experimental activity variantsaftker's demonstration, students’
demonstrations, students’ experiments) play a vité in chemistry education. Each of
them though focuses on different phenomena. Theyoaly effective when students are
activated [36]. Students’ experiments of an ingliased nature were expected to be the
least employed. This was confirmed by the repditeguency - see Table 1.

Table 1
Variants of experimental activities (teacher’s destation, students’ demonstrations, students’ ex@ats)
Type of school Demonstrations d Studentg Students’ experiments
emonstrations
Lower-secondary At least once a month Less than once a month bessdnce a month
Grammar school At least once a month Never At least once a month
Lyceum Less than once a month Less than once a month thasonce a month

The test resultsp(< 0.001) for the first hypothesi€hemistry experimental activity
frequency differs in grammar school, lyceum andelegecondary school chemistry lessons
showed teacher’s demonstrations are being employsaynificantly different frequency.
Lower-secondary and grammar school teachers engoyonstrations more frequently
than lyceum teachers, however, the effect sikk®.20values showed only a small effect in
the difference. The results suggest students expezi practical work and even
demonstrations rarely in general chemistry edund8a].

With an increasing breadth of subject matter a$ asgmore lessons, upper secondary
schools are expected to provide students with ragperimental opportunities. In the case
of grammar school chemistry, the number of chemisérssons is one half greater.
Significant differences between different types sfhools were also found for
demonstrations performed by students themsejvesQ.002). This method is significantly
more employed by lower-secondary school teachees thrammar school teachers
(p = 0.001). The effect of this difference=£ 0.773) showed a medium effect. This finding
can be explained by the nature of the demonstigtiamich are more likely to be on
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an elementary level at lower-secondary schoolsthadkfore use compounds students can
handle themselves. On the contrary, once topicseamained in more detail with no
support or extension via experiments, chemistrghizgy is only theoretical and, in a way,
contradicts the very nature of natural sciences.

Also, with respect to student experiments, sigaificdifferences were found among
the types of schoolg(< 0.001). With increased capacities (specialidadscooms as well
as number of lessons), students conduct experinmaits frequently in grammar schools
than lower-secondary schools as well as lyceyms@.001, respp = 0.004). However, the
effects of the difference are only smalH0.234, respr. = 0.186).

As far as the second hypothesiShemistry experimental activities’ frequency is
affected by the size of schoelas concerned, the test showed significant diffezsnn
student experiment frequency among the schaots@.022). The school’s size was judged
bases on the number of students. In schools wis lthan 200 students or
300-500 students, experiments are conducted lesgudntly than in schools with
500-1000 studentgp(= 0.01, respp = 0.013), although the effect is smatl £ 0.201,
resp.r = 0.123). There seems to be a small differenceweder, in the overall low
frequency of students’ experiments, this findingeslonot seem to promote further
investigation. This finding is surprising as biggehools were expected to dispose of labs
and chemical equipment, in contrast to smaller sishahich are known to have reduced
such specialised classrooms after the paradigrtedHifom scientific to humanistic [7].

The differences between the use of experimentak ware also evaluated from the
teachers’ education point of view (hypothegitiemistry experimental activities’ frequency
differs based on teachers’ second fjelfieachers whose second field is of scientificiret
were expected to have a more positive aptitudeperaments in education. From the field
of science, teachers with a physics background egpected to include more experiments
in their chemistry teaching compared to biologgeography teachers.

The data showed teachers who studied chemistry bamldgy education employ
student experiments significantly more than mathpbysics teachersp(< 0.001, resp
p = 0.038). The effect of the difference is, howewmnall in both cases  0.238, resp.

r = 0.195). This could be due to the nature of thejesitis - maths does not build on
experiments in this respect, physics experimergéa different nature than chemistry or
biology experiments. On the contrary, teachers wbmbine chemistry with biology
employ less students’ experiments than teacherscahibine chemistry with other science
subjects or more subjects other than sciepce 0.001). The effect of the differences is,
again, smallr{ = 0.286, respt = 0.295). Yet it seems these teachers seek to cotine
subject-matter of their fields and therefore sepeexnents (at least partly) serving this
purpose.

The findings targeting the first research quesiian other researchers’ [1, 14, 37]
arguments in a different perspective. Not only tlagure of the tasks, but also their actual
realisation in schools needs to be taken into adcetnen remedies are planned. Cheung
[20] offered an explanation to this phenomenond®ntifying teachers’ concerns when it
comes to their implementation of practical workq(iiry-based laboratory work): lack of
class time, shortage of effective instructionalemiats, and the need to teach large classes.
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Teachers’ perception of safety issues (R

As already mentioned above, safety issues arereebty teacher’s use of experiments.
The issue of safety was followed via teachers’ @gtion of safety measures and their
perceived knowledge regarding the regulations ia $itudy (i.e. the other aspect of the
teachers’ implicit preparedness).

First, the extent to which teachers are familiathwthe safety norms was evaluated.
The results showed a significant difference amoimg teachers from different study
backgrounds. Statistically significant differendg@s= 0.09, respp = 0.009) were found
between teachers who studied chemistry educatidn“@aching chemists”, i.e. teachers
who studied chemistry but teach, as well as teachéro studied another field than
chemistry “non chemistry teachers”. In both cageschers with a chemistry teaching
background expressed a slightly higher opinionheirt safety knowledge (though Med =
2). Nevertheless, the effect of the difference (0.144, respr = 0.154) is small. Between
the group of “teaching chemists” and “non chemiséigchers”, the statistically significant
difference and effect siz@ £ 0.009,r = 0.445) suggest a statistically significant diéiece
of medium effect. Due to expectations, teachers ddnaot have a chemical background
admit a certain lack of knowledge in this respétthough, it is important to stress neither
chemistry teachers nor teaching chemists showetigfirest confidence with respect to the
safety issues. This could be a probable cause efldiver frequency of experiments
employed in education. The fact this did not showthie experiment frequency is due to the
already low use of experiments in education.

To gain more concrete information about safetycheas’ familiarity with the safety
norms was evaluated. Considering the safety noomtai the key regulations as far as the
compounds and their concentrations allowed are eroed, the teachers’ answers are
alarming. Teachers answered they are aware thesnexist, however do not use/follow it
actively. Similarly, to the questions above, diffieces were found between the groups of
teachers{ = 0.002), “non chemistry teachers” and both chasiteachers and “teaching
chemists” p = 0.008, respp = 0.013). The effect of the difference is small fmth cases
(r = 0.134, respr = 0.259) but suggests the “non chemistry teachars”aware of the
norms but do not follow them, whereas the chemitachers or the “teaching chemists”
are familiar with them and do not use them actively

Similarly, teachers’ length of practice was showi¢ a factor. Whereas teachers with
a shorter career answered they do not know the $)oteachers with longer practice
mentioned they know them but do not use them dgtivEhis suggests, teachers seem to
learn about the norm later in their career, perhepen they become responsible for the lab
and storage of chemicals. Nevertheless, this doeapply to the group of teachers with the
longest practice in the sample (over 20 years)yHaem to have relinquished this duty to
their younger colleagues.

This finding is supported by the significant difeces found between the groups with
3-5 years of practice, the groups with 11-20 aner @0 years of practice & 0.001, resp.

p = 0.023). The effect of the difference is smallbioth casesr(= 0.176 resp. 0.216).
Similarly, the most-experienced teachers’ grouthin sample showed differences with the
groups with 6-10 and 11-2@ & 0.018, respp = 0.015) years’ experience, although the
medians of their answers were the same, whichsaiggested the small effect size for both
differencesi(= 0.157, respr = 0.164).
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A supplementary question targeted the frequencystaflents’ safety instructions.
Whereas the teachers’ education and length of ipeashowed not to be a factor - the
teachers mostly reported giving safety instructibefore encountering every experimental
activity, the school type showed to be a factorachers at lower secondary schools and
lyceums reported the instructions before every ewpmntal lesson, whereas grammar
school teachers only before those tasks which recgecial attention. This may be due to
these students’ greater experience, however, basedheir potential contact with
experimental activities, there hardly seems torbexglanation for such a practice.

The results then confirmed that even after almestdecades, the safety issue seems
to remain one of the barriers [38].

Teachers’ opinion on (further) education within saéty measures (RQ

Overall, the teachers underwent some sort of odmuEd and work safety schooling
more than 2 years ago. There were statisticallgifiignt differences between the teacher
groups according to their second field of studynfibp = 0.012). Teachers who studied
chemistry with mathematics absolved such schodtinger (more than two years) ago than
teachers who studied chemistry in combination witbre science fields (1-2 years ago;
p = 0.033). The effect of this difference is small=0.18). Also, the type of school the
teachers teach at was shown to be a significartbrfgp = 0.045). Grammar school
chemistry teachers underwent schooling a signifigap = 0.019) shorter time ago
(1-2 years) than lyceum chemistry teachers (moam th years ago). The effect of the
difference ( = 0.19) was small. In-service teacher traininghtdees not seem to support
teachers’ use of experimental work.

Solutions for this situation were investigated witthe study participants’ answers to
the last item: How they see the role of universitieboth in-service and pre-service teacher
training. There were no statistically significanffefrences among the teachers according to
any of the followed factors. The teachers, in agance, mentioned that they received
information about occupational safety only withistructions before lab courses.

Another valuable source of information was the leas’ response to an open-ended
guestion on experimental activities. Altogether t@4dchers provided a response relevant to
this study’s topic. Most teachers (11) mentionethek of a list of chemicals they are
allowed to use with students. Seven of them meatostudents are not allowed to work
with the majority of chemicals. Four mentioned adhdor some materials which would
comprehensively describe safety regulations. Twatiored students were not skilled
enough to perform (survive) in a chemistry labonatd’hese responses suggest there is
a considerable gap in teachers’ knowledge, whiclh beathe real reason for their scarce
use of experiments.

Limitations

The results of this research are especially limibgdthe data gathering method.
The use of a questionnaire shows only teacherspgetive or perhaps their ideal vision.
Deeper understanding would be received if lessare whserved and students interviewed
too. Also, as obvious from the data, teachers’ sieave quite homogenous and the
effect-size of the expected differences were omyals Next research should focus
specifically on teachers who employ practical warld teachers who do not and evaluate
their drivers.
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Conclusion

Despite chemistry being an empirical disciplineidsints are not confronted with its
natural face enough. Experiments in various formessaldom in schools. Based on the data
gathered in this study, this is partly due to s¢hempipment, and partly due to teachers’
careful attitude towards the safety issues. Thisstitpoconcerns teachers who teach
chemistry but who did not study the disciplinetsrteaching. Not surprisingly, safety is not
such a barrier for teachers who studied chemistiy ehemistry teaching, which only
stresses the need to employ only professionalscfi@mistry teaching as the others’
teaching is likely to suffer from their lack of lablated experience. Especially in the times
of school law novelisation, which might technicadijow anyone with a university diploma
to teach when a school’'s principal considers jttfits finding may serve as one of many
arguments for the contemporary state of the arésqrvation.

Another valuable finding shows the direction oftlfigr teacher support. Chemistry
safety legislation is seen as unclear by many. Hifects their use of experiments.
Teachers would require clear guidelines on safequores as well as a list of chemicals
students are allowed to work with, in accordand wie chemistry curriculum topics.

In reaction to these findings, a database of cheynéxperiments was created along
with detailed information about safety. It is aabile free of charge at ebedox.cz
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