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Ignition of the mixture of oxygen and hydrogen in a 2-mL eudiometer
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Abstract The electrolysis of a sodium sulfate solution in a plastic pipette pierced
We describe the production of the mixture of oxygen and hydrogen inbg two needles, the collection of the mixture of oxygen and hydrogen in
plastic pipette, the transfer of 1 mL of the mixture into an eudiometer madeap bubbles and their explosion by a match was demonstrated by ZHOU

from a syringe and the volumetric reaction of the gases after their activ§2004).
tion by the spark of a piezo igniter. The production of the gas mixture by “ In letters written in 1776-77 the Italian physicist Alessandro Volta
electrolysis and the volumetric water synthesis in the syringe eudiomet@745-1827) described a new form of eudiometer, which is a device for
are two of 50 microscale experiments with disposable materials availabtesting the “goodness” of air. In its most useful scientific form, this was a
by the authors as a DVD (video clips, handouts for students, additions fstout glass tube of constant inner diameter closed at the top, where two
teachers). electrodes passed through the glass and formed a spark gap. The lower end
of the tube was placed in a dish of water, and the air to be tested was
Key words:pipette electrolysis, oxygen , hydrogen, syringe eudiometéntroduced into the tube and its volume noted. A known volume of hydro-

piezo igniter, gen was then let into the tube, and the mixture ignited by static electricity.
The experiment could then determine the goodness of the air (the oxygen
SAFETY PRECAUTIONS content) from measurements of the volume of the remaining gas.”

Wear goggles. Work in a tray. During the ignition firmly press the (GREENSLADE).
syringe eudiomer onto the bottom of the plastic beaker full of water. An eudiometer consisting of a 50 cm long plastic tube (d 2 cm) with two
electrodes in the upper end together with a piezo igniter is sold by PHYWE.
INTRODUCTION It needs a stand and works with about 10 mL of gas mixtures.

The production of a gas in a small-scale container with a thin tube wasThe mixture of oxygen and hydrogen is made by mixing different
first demonstrated at Cairo Ain Shams University (EL-MARSAFY, 1993).volumes of these gases.
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MIXTURE OF OXYGEN AND HYDROGEN PRODUCTION BY ELEC- Experiment

TROLYSIS IN A PIPETTE - Drill a hole of 1.5 cm into the middle of the board.

Material (for all experiments) - Heat the hot air gun.

Tray, plastic syringe (2 mL), 2 hypodermic needles (0.40 x 12 mm), micro Remove the piezo from the empty cigarette lighter.

spirit burner, tweezers, injection bottle (100 mL) as stand, 2 insulated cop-Cut off 0.5 cm of the insulation from the piezo wire and at one end of the

per wires with crocodile clips, 9-Volt battery, eudiometer, piezo igniter, copper wire. At its other end remove 2 cm of the insulation.

Na, SO, (“Glauber salt”) solution, food dye, methylated spirit (Figure 1). - Bend the long end of the copper wire and press it inside the wooden hole

together with the Piezo metal cylinder.

Experiment - Add hot melt glue to fix the Piezo at the wood.

1. Completely fill the plastic pipette with a ), solution: - Connect the eudiometer with the piezo igniter by 2 cables with crocodile.
Press the pipette head for a first time, dip the pipette tube into the solutionPress the switch of the piezo to check that a spark flashes over between the
draw in the first part of the solution, then bend the pipette head down-nails.

wards, TRANSFER OF THE MIXTURE OF OXYGEN AND HYDROGEN
press the pipette head again for complete removal of air and draw in miN&@O A SYRINGE EUDIOMETER
solution.

2. Close the plastic ends of the injection needles by warming and pres
them together with the tweezers.

3. Hold the pipette upside down and pierce its head with the two need
leaving space for the crocodile clips.

4. Turn the pipette in the original position and dip it into the infusion bottle
It acts as stand and collects electrolyte leaving during electrolysis. ¥

Figure 3. Materials for volumetric synthesis of water

Material
Piezo igniter from a disposable lighter, pipette with 2 mL
of gas mixture, eudiometer, plastic beaker.

5. Connect the metal of the needles with the battery (Figure 2). Experiment

Fill a plastic beaker with water.
Observations - Dip the syringe eudiometer into the water for a complete removal of air.
Gas bubbles rise and replace electrolyte that leaves the pipette. - Seal it with the closure (Figure 3).

Transfer 1 mL of the mixture obxygen and hydrogefrom the pipette
into the eudiometer.
Observations
After transferring 1 mL of gas mixture from the pipette into the eudiometer
—_— the nails in the eudiometer are sur-
- rounded by the gas mixture (Figure
* | 4).
k

Figure 1. Setup for the pro-

duction of the mixture of oxy-

gen and hydrogen and volu-

metric synthesis of water i JI 5
Figure 2. Electrolysis of E
Na,SO, solution in a pipette 3 h.

pierced by two closed hypo-
dermic needles.

Figure 4 and 5.Eudiometer before
and after the ignition of 1 mL the
mixture

Explanations
Glauber salt is sodium sulfate (J$©,). Its solution contains positive hydrated 2.4 IGNITION
sodium ions and negative sulfate ions. The ions are attracted by the

hypodermic needles acting as electrodes. Experiment

At the negative and positive electrodes the hydrogen and oxygen are pro- Connect the piezo igniter with two nails in the eudiometer.

duced: . Hold the eudiometer with your thumb and forefinger.

Red: 4 HO + 4 e = 2 H,(g) + 4 OH(aq) . Press it firmly against the bottom of the beaker full of water while

pushing the switch for ignition.
Ox.: 2 HO = Oy(q) + 4 e+ 4 H(aq)
Observation
The of oxygen and hydrogen are mixed, the alkaline solution around the The spark ignites the mixture of oxygen and hydrogen in an explosion.
negative electrode and the acidic solution around the positive electrode The gas in the syringe is completely replaced by water from the plastic

react forming water: beaker (Figure 5).C:\Users\Schwarz\(1. Eigene Dateien\(0

Redox: 2 HO = 2 H,(g) + O(9) homepage\salz8.html

This redox reaction is forced by the electric energy of the battery thEkplanation

“pumps” the electrons from the positive to the negative electrode. - The mixture of oxygen and hydrogeansists of 2 volumes of hydrogen
and 1 volume of oxygen. Hydrogen is a substance of high energy. En-

A SYRINGE EUDIOMETER MADE FROM A 2-ML SYRINGE ergy of the battery was transferred to the water molecules during elec-

Material trolysis.

Tray, plastic syringe (2 mL), hypodermic needle (0.40 x 12 mm), micro The explosion is a chemical reaction in which the mixture of hydrogen

spirit burner, tweezers, 2 nails (20 mm long), methylated spirit. and oxygen disappears releasing energy and leaving water. Due to con-

Experiment densation its volume is negligible.
. Remove the plunger, turn the bottom of the syringe cylinder upside. This results in a drastically reduced pressure of water inside the syringe in
Hold a nail with the tweezers, heat it, press it into the syringe below itscomparison with atmospheric pressure which is equalized by a rise of

bottom. water from the beaker into the syringe.

Leave some place to fix a crocodile clip.

Insert the second nail opposite to the first one. An Eudiometer (gr.: measuring the “goodness” of air) first used by

Prepare a closure for the eudiometer: Heat the metal of a hypodermitesandro Volta more than 200 years ago was a “glass tube of constant

needle, extract the steel and weld the soft plastic end. inner diameter closed at the top, where two electrodes passed through the

glass and formed a spark gap. The lower end of the tube was placed in a dish

A PIEZO IGNITER FROM A DISPOSABLE CIGARETTE LIGHTER of water, and the air to be tested was introduced into the tube and its volume
Material noted. A known volume of hydrogen was then let into the tube, and the

Tray, empty disposable lighter with Piezo igniter (,Piezo"), piece of woodhixture ignited by static electricity. The experiment could then determine

7 x 7 x 2 cm, electric drilling machine with a borer (diameter of the piezthe goodness of the air (the oxygen content) from measurements of the
metal cylinder), hot air gun, Pattex Hot melt glue stick, 8 cm of insulateeblume of the remaining gas.” http://physics.kenyon.edu/EarlyApparatus/

copper wire (d 0.8 mm), knife. Thermodynamics/Eudiometer/Eudiometer.html
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held in the beautiful city of Prague, Czech Republic. The

the Charles University together with Division of Chemistry
Education EuCheMS, Royal Society of Chemistry Tertiary

discussed their research in a very friendly atmosphere.

2d European Variety in Chemistry Education- Eurovariety 2007.
Prague, 27-30 June 2007

The 2d European Variety in Chemistry Education-2007.,ZoLLEr, U. Assessment of beyond (just) “knowledge” - a doable practice in tertiary

chemistry education.

organizers of the Eurovariety were the Faculty of Science oflaniuk, R.M. Trainers of chemistry teachers - what we know about them and their

work?
As well as about 40 conference communications. In addition various posters were

Education Group and ECTN. The first Eurovariety took displayed.
place in 2005 in Krakow, Poland. The conference was at-
tended by around 150 researchers from many European and
American countries who, during four days, presented and®. GuiLbs, M. Seenan. What chemistry topics do students find difficult?
T. CverTon, N. OTTeER. Context-based open-ended problems in chemistry

For example, interesting results were presented in following works:

The conference provides a forum for the exchange of ideas related to teaching #hdCrrnAcTova, V. Cizkova. Activation methods in education of chemistry students
learning chemistry at degree level, the sharing of good practice and innovation, and the at Tertiary Level.
dissemination of outcomes of pedagogic research mapping to chemistry at universiyLast. The butler did it: the use of detective fiction to illustrate some chemical and

level in Europe and other parts of the world.
The main topics of the conference are:

physical properties of gases

I. Maciesowska. Helping chemistry students to enter a labour market and others.

1. Problem and context based chemistry education. The book of proceedings was published and reflected many interesting topics of

2. New methods in chemistry education. Eorovariety-2007

3. Practical chemistry education. Conference participants had professionally fruitful time in Prague as well as many

4. Information and communication technology (ICT) in chemistry education. agreeable and unforgettable impressions. Very interesting social program were pre-

5. European and national educational programmers, projects and industry educatented, including sightseeing tours to Hradcany-Prague Castle and to the Prague Old
cooperation. Town with Drs M. Marapa and M. R as guides. Generally the Organizing
Interesting plenary lectures were given: committee and the Chair Dr.ANA CtrnAcTOVA, have shown very good work during

ParcHMANN, ., Peper, M., Huser, A., WickLEDER, M. Research-based develop- the Eurovariety 2007.

ment of exercises for heterogeneous groups of 1 year students of chemistry, life

sciences and future chemistry teachers.
TauscH, M.W.; BoHrMANN-LINDE, C. Curriculum modernization in chemical educa-
tion.

Yuri Orlik, PhD, CChem, FRSC
Professor, Javeriana University, Colombia

20th International Conference in Chemical Education, 20 ICCE,
(Mauritius, August 3-8, 2008)

If you want to see silicon bonded with oxygen (silica) then come to Mauritius for the 20
ICCE

The Organizing Committee would like to invite all academicians, science teache
and researchers to attend this biennial meeting.

20" ICCE will be held on August 3-8, 2008, in Mauritius.

The Organizing Committee has adopted the theme “Chemistry in the ICT Age”
line with the worldwide trend in Science and Technology development.

The program will feature a wide variety of plenary, invited and contributed lecture
as well as poster sessions. Participants can submit abstracts either in English or Frg
This conference will provide a platform for participants to share and discuss new ide
techniques and strategies for involving students in active learning of Chemistry.

It will also be an opportunity for participants to visit the island of Mauritius,
famous for its sun, sea and sand.

We look forward to welcoming you at this conference which is sponsored h
IUPAC.

There will also be a virtual conference in July 2008 and it will be part of tHe 20
ICCE.

Further the conference will be followed by a satellite symposium in Nairobi én 11
and 12" August 2008.

Highlight of the 2@ ICCE

-Renowned Plenary Speakers including Nobel Laureate Prof Roald Hoffmann

-Workshops conducted by experts

-A session namely Public Understanding of Chemistry for accompanying perso

-Programme include Welcome Reception, Entertainment Evening, Banquet a|
Participants Night

-Local and Post Conference tours will be available

Organizing Committee

Henri Li Kam Wah, President of the 20CCE

Ponnadurai RamasamChairman of theOrganizing Committee

Sabina Jhaumeer-Laulloo and Minu Gupta-Bhowon, Secretaries of the rga- O
nizing Committee

E-mail: icce2008@uom.ac.mu

Website: http://www.uom.ac.mu/icce/index.asp

DEEP FLIGHT AVIATOR

Por los flancos del mundo de los anfibios
aparecen cual monstruos estrafalarios
poderosos gigantes muy movidos,

del mito y de la ciencia, estatuarios.

Vuela entre el agua libremente
impelido por baterias de propulsién;
fluye el liquido con rapidez intermitente
al contacto con alas: inferior y superior.

Trasladado a oscuras profundidades,
descubre infinitos cardimenes de peces
carnivoros, necréfagos y cetaceos,
escarpadas montafias, y arrecifes.

Perturbando la atmésfera de este imperio
se ciernen cual centauros astroldgicos:
navios que confrontan el misterio
desarrollo de fenémenos insolitos.
Después de once kilémetros, al fondo
se asocia con entes vegetal y animal
y hasta a temperaturas de menos 2 gradgs,
sin solidificarse el agua, por la sal.

En este piélago secreto y submarino,
cruza 4agil, mas de un raudo tiburén
explorando el mar por ser su destino

el DEEP FLIGHT AVIATOR a motor.
El océano es la cuna de la vida.

erizos, pélipos, estrellas de mar,
escenario ideal para la biologia,
y descubrimiento del seno del coral.

Vuela entre el agua libremente
impelido por baterias de propulsion;
fluye el liquido con rapidez intermitente

al contacto con alas: inferior y superior. Presionando esos remos hacia abajo

y por efectos de su gran velocidad
este navio multiplica su trabajo,
contrarrestando su tendencia a flotar.

Trasladado a oscuras profundidades,
descubre infinitos cardimenes de peces
carnivoros, necréfagos y cetaceos,
escarpadas montafias, y arrecifes. Instalado en el fondo de las aguas

y superada su tendencia a subir,
reaccionan los frenos sobre amarras

y el microavién se apresta a surgir.

Después de once kilémetros, al fondo

se asocia con entes vegetal y animal

y hasta a temperaturas de menos 2 grados,
sin solidificarse el agua, por la sal.

Por los flancos del mundo de los anfibios
aparecen cual monstruos estrafalarios
poderosos gigantes muy movidos,

del mito y de la ciencia, estatuarios.

Reducida su potencia de inmersién

en el instante de disponerse a emerger
se ajustan angulos de alas y timén

y el avién submarino se deja ver.

Son de plomo las susodichas baterias
por lo demas, no contaminantes,
con 5 horas de plena autonomia
trasmisora de seguridad a tripulantes.

Perturbando la atmésfera de este imperio
se ciernen cual centauros astroldgicos:
navios que confrontan el misterio
desarrollo de fenémenos insolitos.

El blindaje de este avién y submarino
encierra sin igual descubrimiento
ajustando la técnica al dominio,
producto del humano entendimiento.

En este piélago secreto y submarino,
cruza 4agil, mas de un raudo tiburén
explorando el mar por ser su destino

el DEEP FLIGHT AVIATOR a motor. Pepro Craves Moreno, Bogota
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Book review / Reseia de libros

G. BAUTISTA, F. BORGES, A. FORES. 3. Prepararse para la didactica universitaria en un EVEA.
- DIDACTICA UNIVERSITARIA EN EN- Se presentan cuatro miradas sobre la preparacion para la didactica en
: TORNOS VIRTUALES DE ENSENANZA- estos entornos:
* APRENDIZAJE. Nercea S.A. de Ediciones, Funcién docente que trascienda el aula y se complementa con la
Madrid, 2006, 246 pp. investigacion.
Reflexion para conocernos mejor como docentes en entornos virtuales.
& La formacién mediada por el uso de lasSe propone una herramienta para que los profesores se conozcan mejor

nuevas tecnologias de la informacién y co-(“rueda de la docencia”) y adicionalmente el alfabeto del docente en EVEA.

municacion (TIC) es un asunto de importan-  Ejercitar el sentido de prevencion y de anticipacion. Se plantea un método

cia para la gran mayoria de las institucionesde al contrario y otra herramienta llamada el reloj de la contrariedad (una

de educacioén superior. A pesar que los autoexplicaciéon incompleta).

res de este libro lo enmarcan dentro del con- El rol de acompafiamiento del profesor.

texto europeo, los temas tratados son de €Ca; ~:onx Py, . o

racter universal. El libro fue escrito desde y4. eDr:foerrr\]% )\I/irqluazﬂlflcacmn del proceso de ensefianza-aprendizaje en un

ﬁg;%i;ad‘)er?ggC:ug)?ggnggnflop;g}'cgsdoer;g ::](F;g' La planificacién y el disefio deben tener las siguientes consideraciones:

entornos virtuales. 2stablecer los ol_)Jetlvos del aprendizaje y las competencias a desarr_qllar,
El texto se justifica, ya que el “cambio de saber los contenidos a presentar, conocer las condiciones de agrupacion de

' los estudiantes y la temporalidad, identificar los conocimientos previos y

medio por si solo no modifica casi nada”; sin : e ) p >
) g . ! los estudiantes, valorar los recursos, decidir y comunicar cémo sera la
embargo, los autores afirman que “la tecnologfa no es neutra y algunas beé(?zgluacién y dominar las funcionalidades del e)rlnorno virtual
mientas si podrian facilitar que el profesorado y sus métodos de ensefiahz :

experimenten una cierta modificacion. Pero no se debe conformar con esto,3oJareas y estrategias del desarrollo y seguimiento de una accién

profesores deben saber cémo hacer este cambio de forma consciente y carmermativa en linea.

biar su rol de dictador del saber a ser un acompafante del desarrollo y eEl docente debe distinguir tres fases para analizar las tareas, actividades

aprendizaje de los estudiantes”. y las comunicaciones: fase inicial o socializacion, fase de desarrollo y fase
Esta ofrecido a docentes de educacién superior para conocer las funciothescierre.

y tareas a desarrollar por el profesorado en propuestas de formacion %ir—

tual, en cualquiera de sus modalidades (en linea, mixta o como apoyo a I%n este capitulo se refiere a la evaluacion y a las posibles criticas que se

formacion presencial). También a estqgiiantes de pedagogia y areas aﬁ'ﬂ)‘f ntean dentro de un EVEA. Consideran que la evaluacién es un proceso
como a responsables en la formacion en las empresas, profesores Stinuo que se presenta: al inicio. durante y al finalizar
es ' ' :

asignaturas relacionadas con las TIC, disefiadores de ambientes, aut§ i
de material didactico, etc. 7. Innovacién educativa.

El libro esta dividido en siete capitulos: Los autores nos proponen ocho propuestas para la innovacion: despertar
o o . - . ) el deseo de aprender, la resiliencia en el proceso de ensefianza-aprendizaje,
1. Ensefianza y aprendizaje universitario en entornos virtuales: flgxibilidad y contextualizacién, des-educar y (re)sentir la educacién supe-

Evaluar el aprendizaje en entornos virtuales.

Seé_ocséncta:?blosroeig l:ﬁislg'\éirls'drgggzoezteag “r?a%(gi?zsa%on.lgui?n e(')ﬁ;;%?;ag T co-construir como propuesta metodoldgica, vision holistica del
contexto enyerl) aprgndizaje P p ey P endizaje, rescatar el “Kairos” educativo y establecer contratos didacticos
. p : . . . con derechos y deberes.
A partir de aqui, se resumen las particularidades de los entornos V|rtualesEI libro es una verdadera ayuda para todas aquellas personas que quieran

La asincronia, la distancia no es olvido, la planificacion y organizacion, |, crarse en el tema de la educacion virtual. Es original en los aspectos de:
la necesidad de una didactica diferente, la planificacion de la docencia €Nofrecer la mitad de los beneficios para organizaciones que desarrollen
equipo (trabajo interdisciplinario de profesionales), la agrupacion dger

n

: : g f - ‘proyectos educativos y sociales.
estudiantes en un aula virtual (aprendizaje colaborativo), la comunicaci : : PCTUR, ’
- g, . ; ' Intro :
entre los participantes y la gestion de la diversidad cultural. ducir secciones de participacion de diferentes actores como: los

profesores dicen..., los estudiantes dicen....

2. Ser estudiante en entornos virtuales de ensefianza-aprendizaje (EVEA). Utiliza bastantes ejemplos y modelos para una mayor ilustracién de
Se muestran las caracteristicas y la tipologia de los estudiantes en lms temas.

EVEA. La importancia de la implicacion del estudiante en su propio Introduce ayudas novedosas como el alfabeto en EVEA, la rueda de la

aprendizaje, que muestre tener proactividad, autotomia, metas propidegencia, entre otras.

reflexion sobre sus destrezas y estrategias que aplica, participacionEl epilogo es un relato deeNs MoNTSERRAT MARTIN, el cual es formi-

activa en la comunicacién y en el aprendizaje colaborativo. Un estudiartteble, con acierto los autores dicen que contiene magia; juega un papel

debera tener destrezas comunicativas y tecnoldgicas. Se muestraambién de motivacion y justificacion del uso de los EVEA.

caracterizaciéon de los estudiantes, sobre ocurrencias posibles y la accién Antonio Mejia

docente aconsejada. Pontificia Universidad Javeriana, Bogota

I they have had a major influence on chemical education.
Microscale Chemistry M:ECNRF%?ICC:)AI\ILIE:OCRH,EEAI_ISATC};IEYS E)E(g)iltzo?sl-' We all believe that microscale experimenta_tion_ is a necessity for the
: : present era and can make a tremendous contribution to science education.
et Muhamad = Hugerat, Peter Schwarz, ¢ can also be of benefit to the community. Therefore, microscale experi-
For All Ages Morgechai Livneh. The Academic Arab Col-  mentation is here to stay. We have also observed a new trend in microscale
lege for Education in Israel, Haifa, Israel,  gyperimentation, which has been documented in this book by some of the
2006, 442 pp. . . . authors. The target groups are getting progressively younger, and a lot of
The credit for incorporating microscale gjence experimentation is slowly being incorporated into the lower levels
experimentation in chemlstry into the edu_ca— (even kindergarten).
tional curricula worldwide cannot be attrib- " ro4ay chemistry itself is changing in outlook, and in the future it will
uted to one person only. It is the result of they.us on 3 important subjects:
hard work of many people from all over the

world who made it happen. This book, and its L. Ecology and environmental issues.
attached CD-Rom, pays tribute to those people 2- Material science, sophisticated materials and nanotechnology.

and summarizes about 25 years of creativity 3. Interdisciplinarity with the with the biological sciences.

and devotion. Microscale chemistry can be perfectly embedded into each of these
This book is not a textbook, but rather a matters, and all these issues are represented in this book. To conclude,

focus on the people behind the success of microscale worldwide. Tmeicroscale chemistry is here to stay for a long time, and this book is a

book consists of 440 pages. Forty distinguished scientist from 22 coudedication to that. You can order this book by sending check of 80$ (this

tries, worldwide, participated in preparing the chapters of the bookncludes shipping) to this address:

Each chapter constitutes a summery of the scientist’'s research overMiss. Julia Herish, The Academic Arab College for Education, 22

many years. The authors in the present book are leaders in microscdlachashmal St., P.O. Box 8349, Haifa 33145, Israel

experimentation both in their own countries and worldwide, wherguliacol@macam.ac.il
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DIRECCIONES DE PAGINAS WEB

Invitamos a nuestros lectores enviarnos las direcciones de paginas WEB preferidas sobre la ensefianza de las ciencias

PAGINA WEB

CONTENIDO

http://chemed.chem.purdue.edu/genchem/index.phg

Different support for general chemistry teaching and learning.

http://umperg.physics.umass.edu/resources/springbg

k/ Springbokis the name for a simple mechanical system for teaching about the physics of jumping.
A springbok consists of a large mass and a small mass connected by a spring; when compressed ar
then released, it jumps up into the air. The name “springbok” comes from a South African gazelle
noted for its grace and its delightful habit of springing suddenly into the air.

http://nobelprize.org/educational_games/

These games and simulations, based on Nobel Prize-awarded achievements, will teach anc
inspire you while you're having FUN! Students, teachers and non-professionals of all ages
will enjoy testing and building their knowledge in physics, chemistry, physiology or medi-
cine, literature, peace and economics.

http://65.108.196.28/Kit.html

The YBTCKkit for new and innovative techniques to: serve as a teacher’s aid to engage students
in science; make chemistry concepts fun and easy for students and teachers; provide an
outreach tool for the chemical industry; emphasize the role of chemicals in our everyday lives.

http://seawifs.gsfc.nasa.gov/OCEAN_PLANET/HTML|
ocean_planet_image_catalog_form.html

Database of marine organisms. It is possibly to search through all the Photographs, Objects/
Artifacts, and lllustrations in this exhibition to find those that refer to topics of specific interest.

http://mazur-www.harvard.edu publications.php?
function=display&rowid=160

Classroom Demonstrations in physics: Learning Tools or Entertainment?

http://www.math.csusb.edu/mathshow/home.html

It is a project whose goal is to interest children, parents, and teachers in learning mathematics.

http://lwww.ex.ac.uk/cimt/dictunit/dictunit.htm

This provides a summary of most of the units of measurement to be found in use around the
world today (and a few of historical interest), together with the appropriate conversion factors
needed to change them into a ‘standard’ unit of the SI.

FORMATO DE SUSCRIPCION

Revista de Educacion en Ciencias

Utiliza Tarjeta de Crédito VISA o0 MASTER CARD

Suscripcion volumen 8, 2007 (2 nimeros)
Suscripcién por afio (2 nimeros) en Colombia:

a. para persona natural: $ 25.000.00 pesos colombianos.
b. para institucion: $ 43.000.00 pesos colombianos.

Para suscriptores fuera de Colombia:

El precio es US$44 para Norteamérica y Europa; US$33 para otros paises.
Disponibles también vol. 1, 2000; vol. 2, 2001; vol. 3, 2002; vol. 4, 2003; vol. 5, 2004; vol. 6, 2005; vol. 7, 2006, @07 8(N1 y N 2 de cada
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ment or other methods of the educational investigation must be presented. investigacién en la educacion ) L N

Results and discussion: Supporting evidence should be presented together with th&®esultados y discusion: los resultados de los experimentos pedagdgicos, incluido las
stated results of the pedagogic experiments, including tables, figures and photograp®Rlas. figuras y fotografias (en blanco y negro). Se recomienda presentar los resultados
(black and white), and relevant statistical data. The discussion must be short and Gon los célculos estad|st|qos pertinentes. La discusion debe ser breve y limitarse a los
limited to the key aspects of the work. aspectos claves del trabajo.

Conclusions: should be based on results and if possible the solutions to the problenf-onclusiones: deben basarse en los resultados obtenidos; si es posible, mencionando
outlined in the introduction should be mentioned. as soluciones al problema planteado en la introduccidn.

References in the text: the name of the author and the year of issue, indicated betweeﬁeferencias (citas bibliograficas en el texto): el nombre del autor y el afio de edicion,
bracket (for example, (Moore, 1997) indicados entre paréntesis (por ejemplo, (Moore, 1997).
y i y Bibliografia: la lista se citara en orden alfabético.

Bibliography: the list will be cited in alphabetical order. L f ia del libro: bre del lib itad itali ditorial .
Reference to books: authors, name of the cited book (in italic), editorial, city, . a reterencia dei i ro.,aytoresz nombre del libro citado (en italicas), editorial, pais,
afio de la publicacién, paginas citadas.

country, year of the publication, cited pages. .
Example: Ejempla: . . . . .
Hanson, R., Molecular Origami. Precision Scale Models from PapeUniversity Hanson, R Molecular_ Origami. Precision Scale Models from Papdiniversity
Science Books, Sausalito, AC, 1995, p. 3-4. Science Books, Sausalito, CA, 1995, p. 3-4.
! ! ! ! La referencia a un articulo: autores, nombre del articulo, nombre de la revista (en

Reference to articles: authors, name of the article, name of the magazine (in italic),: B p . : P L
volume (in bold), number between square brackets, initial and final pages, year %) gfaz)ﬁovgtjrgir[])"(cear:;igﬁg””as)’ nimero entre paréntesis cuadrados, paginas inicial y

publication. Ejemplo:
Example: P . . Lo . - P
Rugarcia, A., El ingeniero quimico para el siglo X)8ducaciéon Quimica9, (1), 46- R;g?{():la‘,w%,z Ellg|ggenlero quimico para el siglo XX&ducacion Quimica,
52, 1998. Las comunicaciones cortas (3-6 paginas) generalmente deben contener la introduccién

Short commu_mcauons (3-6 _pages) should gen_erally conta|_n _the introduction W'th_t Bn el planeamiento del problema, los resultados, la discusién, conclusiones, bibliografia.
problem planning, results, discussion, conclusions and bibliography. We especia

X ; comendamos especialmente, esta forma para los profesores de los colegios.
recommend this form to teachers of the secondary (high) school. La direccién de la REC es:

The address is: i i

Y. Orlik, Editor, Journal of Science Education, ;'e\ﬁ)srltg(‘dglrlggtjiracién en Ciencias

A.A. 241 241, Bogota, Colombia A.A. 241 241, Bogota, Colombia

Phone/fax: (571) 211 80 69; e-mail: oen85@yahoo.com Telifax (57 1) 211 80 69, e-mail: oen85@yahoo.com,

WEB page with the Journal On Line: http://www.colciencias.gov.co/rec Pagina WEB con la Revista Virtual: http://www.colciencias.gov.colrec

64 JOURNAL OF SCIENCE EDUCATION



