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Abstract las ciencias naturales y el curriculo llevado por ellos con el uso de computadores
The article discusses the undergraduate teacher training course at the FacultyeQhternet.

Chemistry at Adam Mickiewicz University (AMU). This new course was introduc%%

two years ago, as the first programme of this kind in Poland, in order to educate futuré

;er?(;:hers of chemistry and nature (a repently greated subject combining ngtural smelWR ODUCTION

geography). The paper ponders in detail over the process of preparing chemi

students to teach nature as well as it scrutinizes a sample lesson taught by the studegiiation

engaged in the programme. In teaching the lesson, the students utilized some dh most European countries, children begin their education at the age of

informational technology’s (IT's) latest achievements. six. However, there are some exceptions to this rule. Nobody in Europe is

Key wordsmultimedia, computers , science, teaching , learning, chemistry. obliged to attend school as soon as in Northern Ireland, where children
start going to school aged four, while in the Netherlands and the remainder
of the UK, the process commences at the age of five. It is in the countries

Resumen of Eastern Europe, including Poland, where children begin their education

La Facultad de Quimica de la Universidad de A. Mickiewicz es la tnica en Polorag the latest, i.e. aged seven.

que tiene esta especialidad para profesores de quimica y ciencias naturales, desdin most of Europe, children are taught five days a week, except for

hace dos afios. Este articulo presenta el ciclo de la educacion en los estudios dasgkembourg and some regions of Italy. Depending on state regulations

los profesores de dos facultades: quimicay ciencias naturales (esta Gltima es ana@ learners’ age, school timetables vary. For instance, annual sched-

asignatura de carécter integrado que une biologia, geografia, quimicay fisicajles for ten-year-olds in the Netherlands, Cyprus, Latvia, and most of

Detalladamente describe la preparacion de los estudiantes para la ensefianzédsstern Europe amount respectively to ca. 1,000, 812, 490, and 600

labras clavemultimedia, computadores, ensefianza, aprendizaje, quimica.
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hours a year, while in Poland, such a schedule totals to 635 hours @ Supplementary subjects, i.e. speaking skills (? | wasn’t sure about
this meaning), health and safety course.

year.
Apart from different schedules, it is also the approach towards learners.
that varies. There are countries in which those who either do not manage tQ

acquire new knowledge to at least a satisfactory extent, or remain psycing-e

logically immature, have to repeat a year. However, in some of tho

IT classes.

teaching practices (both major and minor subjects).
detailed schedule of the programme is illustrated by the following
countries, the percentage of students actually repeating a year is kept defrts:

at a very low rate of 0.6% in Italy, and 0.5% in Finland. Other states, on the 1st semester
contrary, have chosen, up to the end of the obligatory stage of educatior| *=- Sulect | Sumber of Hosmn
automatically promote students to following grades and offer extra help . L B | oA | et i 'I:I::
those who need it. While such a system eliminates the stress factor whe T = o = = T .
comes to teaching younger children, it also requires additional expendit|[= | #z- 5 S T 7. en ]
on assistance to the less gifted studentar@\S., 1997; @Lik, 2000; I, | Flememary Chemiary | ¥ L7 I e Ya_ | T
OrpPwooD G., 1997) : 'II e i W | ....:..c 1
pakih snd Salipry . fimal inar [}
Education in POIand E :::lllr-lll.hl. ] Hi Tmal ig=t
The educational reform of 1999 introduced some new, interdisciplinals 1 .2 i s 1 o 1] 1
subjects to Polish schools. For example, the traditional division of subje AFE i
at the second stage of children’s education (i.e. the three years from 4th w 2nd semester
6th grade in primary schools) was replaced by a new scheme comprig #a. kg Sumber of Hawrs
four major blocks: W i F |LC ] Toral | Fram ECTS
1 ¥ EL] = Yos
 Culture and Polish (16 hours throughout three years, e.g. 5 hours wee : | I E | TS 5
in 4th grade, 5 in 6th grade and 6 in 6th grade. the number of hours J' ; 3|90 ] 13 Yo ]
variable depending individually on each teacher, but it must meet tj -} === ' et !
total at the end of the 6th grade). Fixki i T
« Mathematics (12 hours throughout three years). R = e
« Nature (9 hours throughout three years). : 1 EET i
. . . + 135 hours from the methodology course (mandatory)
* History and social studies (4 hours throughout three years). + teaching practices: nature in primary schoois
Apart from these, the scheme contains four other thematic blocks 3rd semester
They are: ea. Hubjecr " "u:rr\l'lrr.':l II-1I|.In _— ; e |
o Ha aaam A
 Foreign languages (8 hours throughout three years). I'"“ itieal che S . EERET :U d
- HARIR ey 4 -] [
» Physical education (9 hours throughout three years). 1| Chpuie Chembliy | = T Vs T
4 Ha=ucs ol B - 45 15 =L Rill Siew
» Art (2 hours throughout three years). .-.J..“.. i
« Arts and crafts (2 hours throughout three years). B F T B B e e
Despite the new division of subjects, most Polish universities and ¢} el Edicir . ""1 =
leges still stick to the old mode of training new teachers, i.e. they prepi— +75h "
. . ) X ours from the methodology course (mandatory)
students to become teachers of just one subject, be it biology, chemistry, 4th semester
geography or physics. Thus, the graduates who begin their teaching /=, Gabijeel Numbor of Hoars
reers do not have sufficient knowledge to teach subjects according to i C | F | LLC [Towl | Esem ECTS
new, complex model. Taking these problems into account, the Faculty .| tigeree e -l I I Y AT Yeu 1
Chemistry at Adam Mickiewicz University launched a new course at th—— "tk r Lo — R '
beginning of the academic year 2004/2005, namely the joint teacher tre- ;™ o 11Tl i
ing programme for students of chemistry who intend to teach chemis' = iy Eimaiin 1] |
and nature. The students involved in the course are expected to: FEL 2
+ 120 hours‘ from the methqdology course (mandatory)
« Learn how to teach chemistry, biology, physics and geography classes * teaching practices: chemistry in secondary junior schools
in laboratories 5th semester
: L Sahjeci "'mlllulrﬂ'l_lmn_ L il
» Learn to classify knowledge of these backgrounds. Lo |L'~ L F it Tuial] Resm ¢ Fila
"Wea el BenaiAry 1 el 1] 1] [E:]
» Be able to apply IT to teaching. Fasfeamniny ] R Yo
. Fuclew dransiny y ] : Yes
* learn the basics of methodology and psychology. 3 ;.._,,.r'.._,,h, ';,,.',,“, !.. e ;.”l. = 3
« Acquire the knowledge of how to manage the class, utilize IT and medig—| e seranle o w1
. . . n I 1
in teaching, and create new curricula. 5T Tirgghah ] T ]
» Learn a foreign language in accordance with the EU teachers policy: PR s —
r
The joint teacher training programme’s curriculum was designed a=a wubjoot umber of llasrs
cording to national criteria for teacher training at courses for undergradu . - - If‘ r_LC | T ‘;:-'- ELCT5
students. ) . . b | '|||_:|'I|I.]|i|.r_:|. n T I‘; 13 Hl i
The range of material taught in the programme comprises: T [ Didsciic meam T T Th ]
! Ekmicptars phisuio I I~ Fired W T
+ Subjects taught within the basic undergraduate programme (in this ¢ :_I';'r:":J""""‘""“" -
elementary chemistry), T, | Emvirna IBE FT] o | fedwm |3
» Subjects related to teaching nature (physics, biology and geograpl: '-f.'f.‘.'.’.-.'.'f o charmin | T8 T O 2T T
taught by lecturers from other departments (a total of at least 400 hou| * ogal aspacts of e | 19 | Final wen
[pe e R iRyl
» Methodology (a total of at least 360 hours), comprising. T To Faamaniie [ ] T
V| adbamiad makgean)
« Psychology. niglich ] i v 1
» Methodology. 32 L

Didactics of chemistry and nature.
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METHODOLOGY COURSE » Scenarios on the bases of which short film sequences were made. The
scenarios enable the students to prepare lists of equipment and reagents

v X sl [Pl needed for given experiments, as well as analyze stages of the subse-
i || AT SEiEEs | SETRE- i g p . T Y g
Subjet ter fer wr fer et guent experiments, thus instructing the students how to conduct them
=T fwrmikT| | suE- [T | faee Correcﬂy,
T | Tl meri
r'L:":"" Il aciies ol chemisin 1= | I n -
chomemy iy | Papchology 45 | 48 .-
swwialict, il | 7T al nehosal % | 1% p— | ST . -aa ) —
rrievh Virihata ETRED] ::----J---n—r- —— e — A g et
Weloe predesring & m T T =E. et e
ealih snil safewy in lsks 1% | s Ty S —p———
Campister warkilapi L] e | i ——- e
Faculty | Cheqmscal £8 perimenn. 1 15 | a1 1 = T e F 1 e e ey A F el _F:..__-
Il actic means (ERE]] e —— ST e
I Ll —— e | o e
= —_——--——
Legend:
L — lecturesC — classesP — proseminars,.C — laboratory classes « Short film sequences available for full screen view, which is particularly

(EUROPEAN CREDIT DEGREE PROGRAMME. TRANSFER SYSTEM) helpful in analyzing experiments that cannot be conducted in the limited
Apart from their major subjects, all students of chemistry within the School environment.

joint teacher training programme are taught subjects related to their mi
such as elementary biology, geography, physics, as well as the didactic
nature, ecology, elements of environmental chemistry (all these subj

have been included in the methodology course). Moreover, students
obliged to attend practice teaching sessions within their minor (in this c
nature). The undergraduate degree entitles the students to teach natu
primary schools and teach chemistry both in primary and secondary ju
schools. In order to be able to teach chemistry in grammar schools,

dents are additionally obliged to develop their teaching skills in the cou
of the two years M.A. programme which comprises an extension of t
methodology course combined with practice teaching sessions in sec

ary schools. » Glossaries containing words connected with given experiments and

The aim of the didactics of nature is to teach students how to utilize theithematic modules. There are two types of glossaries: concise glossaries,
newly acquired knowledge of chemistry, biology, physics and geographydesigned to facilitate certain .Iesson units, and the advanced ones which
in teaching. approach the modules holistically.

The initial part of the course is devoted to applying IT to teaching
During computer workshops, the students get acquainted with media s
ware available on the market, suchNeture: Selected Experimentsa-
program prepared at the AMU Department of Chemical Educatiag
(Guuinska, Bartoszewicz, 2003). The program, recommended by the Pol
ish Ministry of Education, which included it in its list of suggested teac
ing devices, is composed of two parts, which together comprise five tl
matic modules. Each of the five modules contains eight themat
subchapters.

Each of the thematic modules is divided into the following elements:
Part One. Water, Soil, Air.

 Additional information and curiosities which extend the students’ knowl-
HEOTHXN - . : edge in the particular field. They are represented by both pictures and

shamile

RIATTIO

boards with captions.

* A chart of health and safety rules for the laboratory environment.

» A set of tests and descriptive assignments which enable the teacher to
test the students either at the end of each unit or after the whole module.

+ Texts and hypertexts concerning the subject of given experiments. Newrne questions are picked at random by the computer.
terms are marked red and explained on request when clicked on.
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The above illustrated program can be helpful to many pupils, stude
and teachers, serving either as a presentation at lectures, during class
laboratory practices, or as an audiovisual instruction preparing the lear
to conduct experiments on their own.u{@iska, BarToszewicz, 2003a,
2004).

The second stage of the didactics course is devoted to teaching
students how to prepare supplementary materials for teaching and facili
ing their own lessons. Among these materials one can find outline? sum-
mary?, animations, didactic games, models, charts, slides and task charfBhe students who attend the course are obliged to attend primary

for the students. schools and observe how experienced teachers teach their lessons. After
classes, didactic aims and methods applied by teachers on a given day are
i e e e s e 1 . 4“ discussed and analyzed by the observers and the teachers.
i S 'i— = bl At the sixth stage of the course, students learn how to teach nature
— £ :L using high-end technology (i.e. computers and Starboard Interactive Dis-

— play). StarBoard is a device which combines the elements of a screen,
= self-copying board and computer monitor. As the board may be con-
b ki - nected to a computer via a cable or via an infra-red connection (wireless)
- 5 & & it is possible to carry out dynamic work and continuously save the notes

on the hard disk. The electronic pen is a device with which the user may
write on the board. The StarBoard software makes it possible to stop the
. - presentation at any moment, transfer any of its elements to the environ-

* 44w ment compatible with its software and to modify it freelyu(Gska,
BarToszewicz, 2006).

While practicing in the chemical laboratory, the students conduct ex-
periments of various complexities. Each experiment is supplied with sev- Below two sample lesson plans are presented.
eral variants helping the students choose the solution which is possible to SAMPLE LESSON PLAN 1 STARCH
realize even despite some difficulties, such as the lack of access to chemical

reagents. An exemplary experiment is illustrated below. ) "‘I'!"'d*l*"'"': genenl dscussion of the subject (n 4 chemical lab equipped with
Sl K |

1st variant Put several crystals of potassium manganate (VII) into a cor suhjec: Fouto sirc glue - sofe g a rida ke
cal bulb. Plug the outlet with a cork supplied with a discharge pip| @ s
Heat up the bulb over the flame and collect the exuded gas in a test-th infsatiie sl st (<haet s e
filled with water and immersed in crystallizer. Now you can define th| #sin Slvoted Experiawnts propmmnt
characteristics of the gathered gas and check how the burning st frrermermiing ard bigkligsiing ihe plesis
acts when put in the test-tube. ot e, Ui mrrea  sotor

charged

variant Put two teaspoons of dried yeast into a conical bulb. Add 2{s pigsisticaal s of sl s aras
cm® hydrogen peroxide (its concentration should amount to 15% ( e salching priares pullisg new dia
higher). Plug the bulb with a cork and collect the exuded oxygen in| e e b besed The muarkers color s
receptacle prepared beforehand. Now you may examine its charac 'I"" o g

istics. ke Th »

a

2|'|

papes o gl =

arl =hiles f
variant Fill a conical bulb with hydrogen peroxide (15%). Add a dlemernis o el
pinch of manganese oxide (IV) MpCPlug the bulb with a cork and | I esenied wsing the “searcher” tool

collect the exuded oxygen in a receptacle placed above the bulb. Ne #eanching firscech in gricenes, mek as

try to define the characteristics of the oxygen. o, rice, beeadd, polabiss o fruil (e isdine-

siarch dest — sk Sone by thay ipscher

o

b alwdos are

3r

>

4" variant Fill a conical bulb with hydrogen peroxide (3%). Put a few
slices of a raw potato in it. Examine the properties of the exuded gas
pUttIn_g a burnmg StICk In the bU|b Under the Inﬂuence _Of Catalas I Linking pari: ibe svperiment, Profectien of starch gluc sed lis v Sar guing
contained in the potato, the hydrogen peroxide dissolves itself t0 Clf picees af papser sepeihics

water and oxygen.

b Variom uses of stoch (ke | Inio™ part of the I
All products used in the experiments are safe in use and availablg v programi - wewlication en Stk
pharmacies, groceries, and drugStOfeS: Health ad safiesy ruksaf BHF setson in

T |- visiabogl an Slarbioed
* Potassium manganate (VII) KMnQ available at pharmacies, has dis- i TR LTTTE
InfeCtmg propertles. b Produetion o sianch glise. BHemeclom cin be

« Dried yeasts - available at most groceries. e L [ L e =

prmtaen s the Bal of cormadcalive sl
+ Oxygenated water (hydrogen peroxide)CH - can be purchased at | «eualiszl on Slarlas
pharmacies and drugstores.

e Dsciesin of the capenmenl - #ic ool
Yet another task the students are expected to deal with during the col |- 1. "r_.'f".‘,'"'f:.',,'".l','_.:.: =kl
is microteaching. Introduced at Stanford University in 1960, microteachi sideres arc later primesd il
has been used since 1985 by the academic teachers at the AMU Dej o

ment of Teaching Chemistry as a method of training prospect chemiss Esperimears, Suikeris maks stanch mk, mi
teachers. According to this method, classes are taught to small groupy @ et v cubsiaiees o prsdue: fie glus
students, one of whom is supposed to teach a short, 10-20 minutes || " == its e bt sl
sample lesson. The lesson is later analyzed and evaluated by the group """ # e

the teacher. Optionally, the lesson can be presented again in its corre
version. The lesson is video-taped in order to facilitate the subsequent
discussion, and taped again if re-taught. Such a method is aimed at quick
and precise improvement of teaching abilities of both the lesson’s author
and its editors.
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Research carried out during this type of classes showed that:

* pupils who used computers and Starboard in learning new material
succeeded in acquiring new knowledge, which shows that both comput-
ers and Starboard can be valuable didactic tools if utilized properly by
teachers

« the results of our lessons affirmed the high efficiency of Starboard as a
didactic tool which, by utilizing media technologies, facilitates the teach-
ing process

« additionally, the results proved the efficacy of lessons designed for
classroom environments equipped with computers.

CONCLUSIONS

Drawing a conclusion from the teaching practices supervisors’ observa-
tion, we can safely claim they received proper training to become indepen-
dent teachers. The students engaged in the programme prepared their les-
sons in an interesting way, conducted experiments successfully, used chemi-
cal language in their presentations, and made good use of opportunities
provided by media devices and computer software. It turned out that the
classes which were held in the computer room and utilized the interactive
board and media software were immensely attractive to the pupils. In both
cases (lessons taught with the help of Starboard and the one utilizing the
computer), pupils were engaged in various types of tasks. They diagnosed
and resolved problems, developed their deductive reasoning, planned and
conducted experiments, drew conclusions from the course of the experi-
ments, hence testing broadly both their psychophysical abilities and their
learning skills. Thus:
 the active students preferred group work. They acquired new knowl-

edge via the means of laboratory activities and discussions

« the reflective students would choose to work individually. They would
start learning from thinking over a given problem

« the rational students learned by applying provided methods to sort out
problems. It was they who checked most often if what they were doing
agreed with what was on the screen

« the intuitive students concentrated on analyzing how the qualities of
substances involved in experiments changed. They tested, for example,
how much water had to be added to glue in order to get rid of its
stickiness

« the students who preferred visual methods of learning learned by memo-
rizing patterns visualized on the board, such as pictures, diagrams and
films. It were these students who chose Starboard as the best didactic
tool

« the students gifted with verbal memory gained most information from
explanation provided textually on the computer screen, thus making the
computer their favorite learning facility.

It was due to the variety of stimuli provided by the teacher that all
students became highly engaged in the lesson. Not only were they active
during the class, but also they managed to memorize significantly much
information and utilize new abilities.

Therefore, we can conclude by claiming that the teacher training mode
discussed above was purposeful. Off course, we do take into account the
fact that such positive results of sample lessons may have also been caused
by the variety of applied teaching devices. To verify the initial results,
further research can be carried out next year when the first group of the
three-year B.A. programme’s students will graduate and start teaching in
schools.

This year’s teaching practices confirmed the need of two-subject teach-
ing. Despite fewer students in the schools due to the drop in the birthrate,
several graduates of two-subject studies are assured they will be employed
at school from september on.
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