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Abstract: This paper shows the results of an anonymous survey carried out
amongst 73 elementary teachers in the South Moravian region. The subjects in question
taught genetics as part of the natural history curriculum. Our research attempted to find
out to what extent the lack of teacher training in the subjects of biology and genetics in
the 1960s is apparent today. As well as that, the survey assayed the teachers’ approach
to teaching genetics nowadays and the use of genetics in health education.

It was found out that a majority of teachers are motivated and enthusiastic to
teach genetics;, many of them make their own didactic tools for lessons. However, the
handicap in teachers’ specialized knowledge still remains and professional teaching of
genetics is guaranteed only in 40 per cent of the schools monitored.
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Introduction

Although the study of genetics originated in our country, both scientific research
and teacher training (for future elementary school teachers) in this area started as late
as the 1960s (cf. Havelkova et al., 2007; Havelkova et al., 2008). This led to a severe
lack of well-trained teachers willing and motivated to teach genetics at all types of
schools. Consequently, whole generations of pupils and students were brought up
with little or no understanding of genetics; it is also a well-known fact that elementary
school teachers of natural history complain nowadays that the knowledge and skills
they acquired at universities were minimal. This state of affairs inspired us to carry
out a survey of the contemporary state of elementary education, as far as genetics was
concerned.

Materials and methods

The questionnaire research focused on teachers of genetics at elementary schools
in the Zlin and Brno districts. A total of 236 schools were contacted and presented with
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anonymous questionnaires, with the return rate of 36.5 %. The sample of respondents
submitted for analysis amounted to 73 teachers (14 male, 59 female).

The non-standardized questionnaire consisted of personal information items (age,
gender, length of teaching experience) and 13 question items (5 limited choice items, 5 half-
open questions and 3 open questions). The questions focused on the following: textbooks used
in natural history lessons, their evaluation and teachers’ preferences, the position of genetics
within the curriculum, the number of teaching hours devoted to teaching genetics, availabi-
lity and accessibility of teaching aids, the importance of the study of genetics, its popularity
amongst teachers and pupils, the topics studied and, finally, opinions relating to the transition
to RVP ZV (The Educational Framework Programme for Elementary Education).

At the beginning of the questionnaire, the teachers were briefly informed about
the aims of the study and were given the names of the researchers, together with the-
ir contact details. The data were recorded electronically and then processed using the
following software: Epilnfo 6 En (Dean et al., 1994) and Statistica for Windows 7 Cz
(StatSoft Inc., 2004). Using statistical tests (x2, Fisher exact), we determined the level
of statistical significance when dividing the research sample along the lines of age, gen-
der and the subjects studied at university.

Results

The following tables and graphs present the proportional distribution of the
respondents’ answers. Group 1 represents the subset of respondents from the Zlin dist-
rict (n=36), Group 2 contains respondents from the South Moravian district (n=37).

Table 1: Gender distribution

Group Male Male Female Female Total Total
(n) (%) (n) (%) (n) (%)
1 9 64.3 27 45.8 36 49.3
2 5 35.7 32 54.2 37 50.7
Total 14 100 59 100 73 100

In both subsets of the research sample, female teachers dominated in number over male
teachers.

Table 2: Length of relevant teaching experience with regard to gender

Experience Male Male Female Female Total Total
(n) (%) (m) (%) (n) (%)
0-5 years 3 214 20 34.5 23 31.9
5-10 years 5 35.7 4 6.9 9 12.5
1015 years 2 14.3 8 13.8 10 13.9
15-20 years 0 0 11 18.9 11 153
over 20 years 4 28.6 15 25.9 19 26.4
Total 14 100 58 100 72 100
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Most female teachers’ teaching experience ranged from 0 to 5 years, followed by
the “15-20" and ‘over 20’ ranges. Male teachers covered all the ranges with the excep-
tion of ‘15-20 years’. Therefore, differences in the length of teaching experience are
statistically significant (p<0,05, x2) only in the ‘15-20 years’ category, which contains
about one fifth of all the female teachers and no male teachers.

Table 3: The popularity of genetics as a teaching subject with respect to gender

Popularity Male Male Female Female Total Total
of genetics (n) (%) (n) (%) (n) (%)
Likes it 13 92.9 38 64.4 51 69.9
Dislikes it 1 7.1 21 35.6 22 30.1
Total 14 100 59 100 73 100

Table 3 shows the popularity of genetics as a teaching subject amongst male and
female teachers. A single male teacher dislikes teaching genetics, while in the case of female
teachers, the figure amounts to a little over a third of the subset (p<0,05, Fisher exact).

Table 4: The importance of genetics within the curriculum

The importance of | Male Male | Female | Female | Total Total
genetics (n) (%) (n) (%) (n) (%)
Less important 0 0 17 29.3 17 23.6
Equally important 12 85.7 40 69.0 52 72.2
More important 2 14.3 1 1.7 3 4.2
Total 14 100 58 100 72 100

Most male teachers find genetics as important as other subject matter. However,
almost a third of the female teachers regard genetics as less significant than other topics in
the curriculum (p<0,05, x?). The number of these female respondents more or less corre-
sponds to the number of female teachers who dislike teaching genetics (cf. Table 3).

Graph 1: The position of genetics within the curriculum (%)
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The position of genetics within the curriculum (that is, in which grade it is
taught) is mostly determined by the textbooks used, or by the curriculums adopted by
the respective schools. Over a half of the respondents teach genetics in the 8" grade;
only 11 % of the teachers deal with it in the 8" and 9™ grades.

Graph 2: Number of teaching hours devoted to genetics (%)
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On average, around 5 teaching hours are devoted to genetics at the shools we
have studied. Two teaching hours are reported as a minimum; two respondents even
mention a figure higher than 10 hours.

Elementary schools currently have six modern natural history textbooks to cho-
ose from. The following titles of textbooks were offered to the respondents, including
a slot for an open answer.

e KOCAREK, E. Prirodopis pro 9. rocnik zdkladni skoly. Praha: Jinan, 2001. 96 p.
ISBN 80-86491-00-5.

e DOBRORUKA, L. Prirodopis III. 2. vydani. Praha: Scientia, 2001. 159 p.
ISBN 80-7183-246-4.

e CERNIK, V.; BICIK, V. Pfirodopis 3. 1. vydani. Praha: SPN, 1998. 80 p.
ISBN 80-85937-97-2.

e KVASNICKOVA, D.; JENIK, J. Ekologicky piirodopis 8 pro 8. rocnik zdklad-
ni Skoly a nizZsi rocniky viceletych gymnazii. 2. upravené vydani. Praha: Fortu-
na, 1999. 128 p. ISBN 80-7168-477-5.

e JURCAK, J.; FRONEK, J. a kol. Priirodopis 6. Olomouc: Prodos. 1997. 127 p.
ISBN 80-8580-647-9.

e HAVLIK, L. PFirodopis pro 7. rocnik. Bmo: Nova §kola. 1999. 87 p. ISBN 80-
8560-798-0

As we can see in Graph 3, the most popular textbook was Prirodopis I11. (Natu-
ral History III.) published by Scientia, followed by Ekologicky prirodopis (Ecological
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Natural History) published by Fortuna, while the Fraus publishing house ranked third.
The Nova skola publishing company turned out to be the least favorite.

Some teachers said they were using a number of different textbooks, while their
students had only one; this appears to be a particularly good and flexible solution if the
school does not have the financial means to buy new textbooks at hand.

Graph 3: Textbooks used in natural history classes
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According to graph 4, genetics is popular with roughly 70 % of the respondents;
the remaining thirty-two per cent dislike teaching it. When asked why genetics was
popular with them, the teachers usually mentioned its practical applicability, usefulness
for life and an overall fondness of natural history. We are quoting an interesting reason
given by one of the teachers: It’s a challenge to motivate a weak class and make them
cooperate when working on such a difficult topic.

Graph 4: Popularity of genetics as a teaching subject amongst teachers
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Table 5: Reasons why genetics is popular / unpopular with teachers

ReaS(Tns w"vhy they dislike Number | % | Reasons why they like teaching it | Number %
teaching it

Complicated for pupils 8 42.1 | Important for life 7 29.2
Difficult to explain 3 15.8 | Practical application 5 20.8
Too abstract 3 15.8 | General fondness of natural history 5 20.8
Too many concepts 2 10.5 | Interesting for pupils 4 16.7
Complicated for teachers 2 10.5 | Long-term interest in the subject 2 8.3
Boring 1 5.3 | A challenge 1 4.2
Total 19 100 | Total 24 100

Table 5 shows a number of reasons why genetics is or is not popular with the
respondents. Those who dislike teaching it claim, for the most part, that the subject mat-
ter is too complex for the pupils. Others mentioned the complexity of explanations, the
abstract nature of the subject and the great number of concepts used. One teacher found
the subject matter boring and two others found it too complex even fro themselves.

Table 6: Using supplementary materials in teaching genetics

Using supplementary materials Number of answers %
Yes 32 86.5
No 5 13.5

Total 37 100

Using supplementary materials and other teaching aids (see Table 6) forms a necessa-
ry prerequisite of good, well-balanced teaching, while making the lessons more interesting
and motivating pupils. Also, these materials and didactic tools work towards a better unders-
tanding of the subject matter. The most commonly used materials are magazine articles and
posters; the internet and various encyclopaedias also serve as good sources of information.

Graph 5: Availability of supplementary materials (%)
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As we can see in Graph 5, 92 % of the respondents are able to find supplementary
materials (41 % find acquiring them easy, 51 % find it difficult). Only 5 % of the respon-
dents are not able to find supplementary materials, or do not use them. The remaining
three per cent are difficult to determine, as no answer was given.

Graph 6: Work with supplementary materials (%)
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Graph 6 shows us that over three quarters of the supplementary materials found
by teachers need to be adapted for lessons; only a fifth of the materials need no changes
before they are presented to students.

Table 7: Types of supplementary materials and teaching aids used

Types of materials Number of answers %
Magazines 10 18.9
Posters 8 15.1
Internet resources 7 13.2
Encyclopaedias 6 11,3
Videos 6 11.3
Books 6 11.3
Own presentations 3 5.7
Visits to J. G. Mendel Museum 3 5.7
Charts and drawings 2 3.7
Didactic games 1 1.9
An interview with a paediatrician 1 1.9
Total 53 100

Magazine articles and posters are the most common supplementary materials
used; teachers also benefit from the use of encyclopaedias and the internet. Only three
teachers mentioned visiting the J. G. Mendel Museum.
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Graph 7: Using practical exercises in teaching genetics (%)
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Teaching genetics does not comprise only concepts and theories. Doing practi-
cal exercises in genetics shows its immediate practical application. A majority of the

respondents (62 %) do not address practical problems with pupils; 38% include pro-
blem-solving activities in their lessons (see Graph 7).

Table 8: Topics in the genetics curriculum

Topics Number of answers %
(n=37)

Basic concepts 22 59.5
J. G. Mendel 17 45.9
Heredity of blood groups 10 27.0
Genetic engineering 9 24.3
Crossbreeding 9 24.3
Hereditary diseases 8 21.6
Cloning 7 18.9
Genetically modified organisms 6 16.2
Mutation 6 16.2
Cell division 5 13.5
Problem-solving activities 3 8.1

Labs 1 2.7

Teaching basic concepts appears to be the most common topic in teaching gene-
tics. Over half the respondents mentioned teaching about J. G. Mendel. Heredity of blo-
od groups, genetic engineering, crossbreeding and hereditary diseases are also common
topics in lessons of genetics. Relatively less attention is paid to cloning, genetically
modified organisms, mutation and cell division. Only three of the teachers mentioned
doing practical exercises, though in Graph 7, we have seen that almost 40 % of the tea-
chers claim to be doing problem-solving activities. Only one teacher mentions working
in the laboratory.

54



The questionnaire was concluded with an open question: ‘Does teaching gene-

tics somehow relate to health education?’

All the respondents gave a positive answer. The most common reasons mentio-

ned were as follows:

assaying the genetic load in the family

a healthy baby = a relative certainty

preventing the development of a hereditary disease or defect

assessing the risk of developing a tumor; preventive measures

assessing the risk of developing a pathological addiction; opportunity for specific
preventive measures to be implemented

treatment on the gene level — correcting or replacing the faulty gene

organ transplants

Research outcome

In the South Moravian region, an average of five teaching hours is devoted to
teaching genetics in a single school year (most often in 8" grade).

In teaching genetics, Natural History II1. (Pirodopis I1I. Prague: Scientia, 2001)
is most widely used, though a textbook published by Fraus is the most widely
acclaimed.

In order to supplement the textbook and motivate the pupils, magazines, posters
and internet resources are most widely used. Supplementary materials are, how-
ever, rather difficult to find and must be, in most cases, adapted for teaching.
The genetics curriculum is chiefly composed of basic concepts, the life and work
of J. G. Mendel and current topics such as genetic engineering, cloning, geneti-
cally modified organisms and mutation.

An important note — the teacher's attitude towards the subject matter is reflected
in the pupils' attitude and motivation.

A majority of the respondents finds genetics equally as important as other subject
matter within the curriculum.

In comparing the current school curriculum and the RVP ZV (The Educational
Framework Programme for Elementary Education), the teachers see the transiti-
on from the former to the latter as marked by a greater deal of effort, which is in
contrast to the few benefits it brings.

Discussion

As was stated earlier, only about 40% of the teachers contacted (36.5 %, to be

precise) filled in and sent back the questionnaires. The low return rate was surprising
— in most cases, elementary school teachers are said to be very cooperative and attentive
in research of this kind.

After our survey had been concluded, we thanked all the schools for their coope-

ration. A few days later, a number of teachers sent us a total of 58 messages, apologizing
for not having cooperated with us.
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Most of the reasons mentioned were as follows:
e [ am sorry for not answering, but I do not understand genetics very much (39x)
e Ilove genetics, but I find it impossible to explain to elementary school pupils (I
graduated in molecular biology and genetics) (1x)
e [ do not teach genetics; there is not enough time for that — I assume that seconda-
ry schools will do the job (18x)

These explanations shed some light on the issue of the low return rate of our
questionnaires. In general, those who answered were the only ones who could answer.
The teachers who did not send back their questionnaires do not — in most cases — under-
stand genetics enough to answer the questions in our survey.

To support our argument, we should note that genetics was not taught at the
Faculty of Education MU in Brno before 1990; therefore, university students have had
a chance to study it for a mere 17 years. It is clear that those teachers who did not have
the opportunity to study genetics at university could neither teach it nor fill in our ques-
tionnaire.

In the light of our findings, we are forced to conclude that in the Zlin and
South Moravian regions, genetics is taught at roughly 40 % of the schools studied.
The remaining 60 % of the schools offer no lessons of genetics or teach it insuf-
ficiently.

This conclusion presents our faculty with a great challenge. We will need to
make immense effort to teach future natural history teachers genetics, so that the current
handicap that exists at elementary schools is eradicated.

Conclusion

Our research analysis may inspire mild optimism — wherever teaching genetics
does take place, it is relatively well-managed. Most teachers are motivated to teach the
subject and are active in finding supplementary materials and implementing them into
their lesson plans.

However, genetics is taught at roughly 40 % of the schools in the Zlin and South
Moravian regions; 60 % of the schools offer no lessons of genetics or teach it insuf-
ficiently.

Therefore, there is still a notable gap in elementary school teachers® knowledge
as far as genetics is concerned. This situation disfavors pupils in their future jobs and
lives, since genetics is an important and rapidly developing science, closely linked with
the whole ecosystem, people‘s lives and their health.

Getting rid of this gap should become a chief concern for all institutions of higher
education that train students to become teachers of natural history.
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VYCHOVA KE ZDRAVI A VYUKA GENETIKY NA
ZAKLADNICH SKOLACH

Souhrn: Prace ptinasi vysledky anonymniho dotazovani, které bylo realizovano
na vzorku 73 pedagogli vyucujicich genetice v ramci pfirodopisu na zakladnich skolach
Jihomoravského regionu. Snazi se ovétit, zda se deficit odborné ptipravy uciteld v bio-
logii a genetice ze 60. let 20. stoleti projevuje i v soucasnosti. Prispévek téz prezentuje
pristup dnesnich uéitelti k vyuce genetiky, sleduje, zda ucitelé této védecké discipliny
vyuzivaji i v otazkach vychovy ke zdravi.

Bylo zjisténo, ze vétsina pedagogli u¢i genetice rada, se zaujetim, fada z nich si
pripravuje vlastni pomticky. Handicap v odbornych znalostech pedagogli z minulosti
vSak stale pretrvava a vyuka genetiky je erudované zajisténa pouze na 40 % sledova-
nych skol.

Kli¢ova slova: genetika, pedagog, pregradualni vyuka,vychova ke zdravi,
zékladni Skola, zak
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